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SCIENCE RESEARCH AND SCIENTIFIC METHODS

A science project is an investigation using the scientific method to discover the answer to a scientific problem. Before starting your project, you need to understand the scientific method.  The scientific method is a “tool” that scientists use to find the answers to questions. It is the process of thinking through the possible solutions to a problem and testing each possibility for the best solution. The scientific method involves the following steps: doing research, identifying the problem, stating a hypothesis, conducting project experimentation, analyzing gathered data, and drawing a conclusion.

1. RESEARCH 

Research is the process of collecting information from your own experiences, knowledgeable sources, and data from previous experiments. The research topic should be data driven. It means that you should design a research project that provides quantitative data through experimentation followed by analysis and real life applications of that data.

2. PROBLEM

The problem is the scientific question to be solved. It is best expressed as an “open-ended” question, which is a question that is answered with a statement, not just a yes or a no. You should choose a problem that can be tested experimentally. 

3. HYPOTHESIS

A hypothesis is an proposed and informed  solution to a problem based on knowledge and research. While the hypothesis is a single statement, it is the key to a successful project. All of your project experimentation will be performed to test the hypothesis. The hypothesis should make a claim about how two variables relate. In other words, the statement should include both the independent variable and its expected effect on the dependent variable. You do not change your hypothesis even if experimentation does not support it. You should repeat or redesign the experiment to confirm your results.  Hypotheses are sometimes referred to as” If then” statements such as “If I  ______ , then _______ will happen”

4. CONTROLLED EXPERIMENTATION 

Project experimentation is the process of testing a hypothesis. The factors that have an effect on the experiment are called variables. There are three kinds of variables that you need to identify in your experiments: independent, dependent, and controls.

The independent variable is the variable you purposely manipulate (change). The dependent variable is the variable being observed that changes in response to the independent variable. The variables that are not changed are called controlled variables.

A control is a test in which the independent variable is kept constant in order to measure changes in the dependent variable. In a control, all variables are identical to the experimental setup—your original setup—except for the independent variable. Factors that are identical in both the experimental setup and the control setup are the controlled variables.

You should have only one independent variable in the experiment.  You need to repeat the experiments to verify the consistency of your results. 
During the experimentation, you should keep detailed notes about each single step of the experiments, observations, and measurements. You can use data tables and charts to publish your quantitative data.

5. ANALYSIS OF DATA

Summarize what happened in the experiments and organize your data. This can be in the form of a chart, graph, or table of quantitative data. It could also be a written statement of what occurred during the experiments.  This is called qualitative data.   By studying and preparing charts, tables, and graphs, you help to identify the trends in the qualitative data. You should mention expected and unexpected trends in your analysis. Your analysis should include what variables caused these results. In addition, the researcher should discuss possible experimental errors in data collection, experimental design or observations. Statistical analysis of your data might help you to understand and explain your findings more clearly.

6. CONCLUSION 

Using the trends in your experimental data and your experimental observations, try to answer your original questions. Is your hypothesis supported?  Now is the time to pull together what happened and assess the experiments you did. You can also discuss the following in your conclusion: 
· If your hypothesis is not supported, what could be possible answers to your question? 
· Summarize any difficulties or problems you experienced during the experiment. 
· Do you need to change the procedure and repeat your experiment? 
· What would you do different next time? 
· How would you improve the project in the future?
· How could this project apply to real life?



ELEMENTS OF A SUCCESSFUL PROJECT

1.) Project Journal 

As you conduct your experiment, record the results as they are produced. It might be hard to remember some observations and data after experimentation. Take careful notes during data collection. They may be a little ‘messy’ but try to write every detail of data and observations. Data tables are also helpful .This will help you to organize your data when writing your research paper. Good notes remember everything. Your notes will help you to communicate better with the judges during your presentation. Make sure you date each entry.
2.) Research Paper
The student should prepare a research paper and it should be available  with the project journal and other necessary tools to present your project on the display table. A good research paper has the following sections:
a. Cover Page 
This page includes the title of the project and the name of the researcher. 
b. Table of Contents 
The second page of your report is the table of contents. It should contain a list of everything in the report that follows the contents page as shown below. 

 (
CONTENTS
Abstract 
Introduction
Materials and Methods
Results 
Discussion 
Conclusion 
Acknowledgments 
References/ Bibliography
)

c. Abstract 
The abstract is a brief overview of the project. It should not be more than one page and should include the project title, a statement of the purpose, a hypothesis, a brief description of the procedure, and the results. Refer to the abstract form. It is a good idea to have copies available for judges at your display. This gives judges something to refer to when making final decisions. 
d. Introduction
The introduction is a statement of your purpose, along with background information that led you to make this study. It should contain a brief statement of your hypothesis based on your research. In other words, it should state what information or knowledge you had that led you to hypothesize the answer to the project’s problem question. Make references to information or experiences that led you to choose the project’s purpose.
e. Materials and Methods 
You should describe all details of your methods that you used to collect data and make observations.  Methods should include a list of the materials used, the amount of each, and the procedural steps in order. Your written methods should be detailed enough so that someone would be able to repeat the experiment from the information in your paper. You can also include detailed photographs or drawings.
f. Results
The results section should include all measurements and observations that you took during each experiment as well as an analysis of collected data. Graphs, tables, and charts created from your data should be labeled. If there is a large amount of data, you may choose to put most of it in an appendix which can be placed in a separate binder or notebook. If you do separate the material, a summary of the data should be placed in the data section of the report. 
g. Discussion
In this section you will discuss what your data shows. It is not the conclusion. You should compare your results with published data, commonly held beliefs, and/or expected results. Your discussion should include possible errors.  Discuss what you would do differently to improve this project in the future and what other experiments might be conducted.
h. Conclusion 
The conclusion summarizes, in about one page or less, what you discovered based on your experimental results. The conclusion restates the hypothesis and indicates whether the data support it. The conclusion can also include a brief description of plans for exploring ideas for future experiments. It contains practical applications of the project. 
i. Acknowledgments 
Even though technically your project is to be your work alone, it is acceptable to have some help. The acknowledgment is not a list of names, but a short paragraph stating the names of the people and institutions and how they helped you. 
j. References/Bibliography 
A bibliography is a listing of the resources and references used during the research of your project. It should include information about the magazines and books you used. That information is organized so that interested readers could seek out and find the books and articles you refer to.

In the case of a book, you must supply the title of the book, its author, publishing company, the city where the publishing company is located, and the date the book was published.

For a magazine article you must supply the title of the article, the author, the magazine it appeared in, the date of the magazine issue, the volume of the magazine, and the pages the article appeared on. The followings are sample references. 

Article 
Johnson, Peter H. "Wired For Warmth," (electic soil warmers – plant propagators), Rodale's Organic Gardening, Jan. 1987, vol. 34, 68.
Book 
Math, Irwin. Wires & Watts, New York, Scribner, 1981.
Encyclopedia
"Gyroscopic Properties," The World Book Encyclopedia, 1988, vol. 8, 477.
Online website 
Planning for College and Academic Planning, The College Board,  7 June 2000, http://www.collegeboard.org/features/parentgd/html/academic.html
3.) Display
 
Your science fair display represents all the work that you have done. It should be made in such a way that it attracts and holds the interest of the viewer. It has to be thorough but not too crowded, so keep it simple. Make sure that you follow the Sequoyah Schools	Science & Engineering Fair  Display and Safety Regulations.  



HINTS FOR DISPLAY

1. Your title and other headings should be neat and large enough to be read at a distance of about 3 feet (1 m). The title should catch the interest of the observer.
2. You may take pictures of important phases of the project to use in your display.
3. Be organized and make sure that your display follows a sequence.
4. Use neat, colorful headings, charts, and graphs to make your display eye-catching,  it should look simple but not crowded.
5. Be sure to follow display size limitations and safety rules.
6. Don’t spend too much time or money for the display. You will be judged on the scientific value of your project.
7. Sequoyah Schools will provide the display board.


RULES and GUIDELINES 

CODE OF ETHICS
In all steps of a scientific research project, the researcher must maintain integrity.
Researchers will avoid any scientific misconduct or fraud, such as falsifying data or records, piracy and/or plagiarism, or using the works of other researchers. Such projects will be dismissed from the Sequoyah Schools Science & Engineering Fair. 


GENERAL REQUIREMENTS

1. All students competing in the Sequoyah Schools Science & Engineering Fair must adhere to the rules. 
2. All projects must adhere to the Code of Ethics above. 
3. All participants (a participant may be a single student or team of two students) should choose an experimental or investigative project in related areas defined in the Sequoyah Schools Science & Engineering Fair Categories list.
4.  Scientific methods should be followed in the research based project. The projects that are demonstrations, explanations of concepts, models, and kits are not appropriate for the Sequoyah Schools Science & Engineering Fair. 
5. A research project might be a part of a bigger study conducted by professional scientists but the participant can only present the portion of the study that he/she was involved in actively.  
6. The project supervisor should complete a Risk Management Form for projects involving vertebrate animals, biological agents, human subjects, hazardous chemicals, activities, and devices.
7. The students will submit a copy of their abstract and research paper to complete registration.
8. The copies of project abstracts will be distributed to Sequoyah Schools Science & Engineering Fair judges before the judging time. Students should make their own copies of the research paper, project journal, and other items to display at their booth. Displaying such items is not mandatory but is highly recommended.
9. Any continuing projects can be submitted in the Sequoyah Schools Science & Engineering Fair. The projects will be judged only on their most current research. The display should reflect most recent research and its comparison to previous data. Students must complete the Project Continuation Form for multi-year studies.
10. All team members should be fully involved with and know all aspects of the project. Judging criteria for team projects evaluates the coordinated efforts of all members. 
11. All Sequoyah Schools Science & Engineering Fair exhibits must adhere to Sequoyah Schools Science & Engineering Fair safety and display requirements.


SAFETY GUIDELINES & INFORMATION
 Sequoyah Schools Science & Engineering Fair adheres to all federal and tribal regulations and standards to ensure the safety and welfare of both the researcher and the subjects (humans and animals) involved in the project.
A project supervisor must complete a Risk Management Form for projects involving vertebrate animals, biological agents, human subjects, pathogens, animal tissues, hazardous chemicals, activities, and devices. The researcher and project supervisor should be familiar with these regulations before the experimentation or the research begins. 
The following links should be consulted for students with projects involving these subjects or materials. The rules and procedures listed are the same as those practicing scientists must follow; thus, we encourage project supervisors to also use these links to ensure lab safety and welfare. Failure to follow these rules could result in disqualification of student projects. 
Chemicals and Controlled Substances
Students should be aware that the Occupational Safety and Health Administration requires the maintenance of Material Safety Data Sheets (MSDS’s) on all chemicals used or stored at the facility. In addition, the rules for handling, storage and disposal of these chemicals that can be found in the MSDS’s and must be followed. Free access to MSDS’s can be found at http://www.msdsonline.com 
Chemicals used in science fair projects should not be displayed in projects at the fair. 
Students involved in projects using controlled substances, including U. S. Drug Enforcement Agency classed substances, must acquire and use these chemicals according to local, state, and federal laws. The U.S. Drug Enforcement Agency website has a link to the list of DEA controlled substances at http://www.usdoj.gov/dea/pubs/pblist.htm.
Hazardous Devices, Radiation and Laser Use
The following guides and links are good resources to learn the regulations regarding the use of hazardous devices and radiation. 
1. Radiation Manual from the Center of Disease Control (CDC): www.cdc.gov/od/ohs/manual/radman.htm
2. Occupational Safety and Health Administration Documents are available from:
OSHA Publications 
PUB 8-1.7 - Guidelines for Laser Safety and Hazard Assessment

STD 1-4.1 - OSHA Coverage of Ionizing Radiation Sources Not Covered by Atomic Energy Act of 1954
http://www.osha.gov
3. S. Nuclear Regulatory Commission Material Safety and Inspection Branch http://www.nrc.gov
Human Subjects
Research on human subjects is governed by a number of federal regulations including:
(1) CFR Title 45 (Public Welfare) Part 46 - Protection of Human Subjects
(2) CFR Title 45 (Public Welfare) Part 5b - Privacy Act Regulations
(3) Public Health Service Act 42 U.S.C. S241 (d) - Protection of Privacy of Research Subjects
See the U. S. Office of Protection from Research Risks website (http://www.nih.gov/grants/oprr/oprr.htm) for access to these documents and good resources and links on human subjects and animal research regulations, protocols and alternatives. 
The main goal of these regulations is to insure that human research subjects are fully informed of the risks of being involved in research projects and have given consent to the procedures knowing the risk (known as informed consent). 
Informed consent should be obtained for all minors and for adults when more than minimal risk is involved in participating in the project. Minimal risk is defined as the probability of harm or discomfort anticipated in the research.
Other web resources:
Standards for Educational and Psychological Testing: http://www.apa.org/science/testing.html 
Nonhuman Vertebrate Animals
Research on nonhuman vertebrates is governed by a number of federal regulations including:
(1) 7 U.S.C. 2131-2157- Animal Welfare Act 
The main goal of this law is to ensure that animals involved in research are housed, transported, cared for, and euthanized in a responsible way that causes minimum pain or discomfort for the animals. 
See the U. S. National Institutes of Health, Office of Protection From Research Risks website (http://www.nih.gov/grants/oprr/oprr.htm), or the U. S. Department of Agriculture, Animal Plant Health Inspection Service website ( http://www.aphis.usda.gov/ac/) for access to resources and links on the Animal Welfare Act and specific animal research regulations, protocols and alternatives. 
Pathogens (including bacteria, viruses, fungi, parasites, viroids, prions):
Research on potential pathogens is governed by standards established by the U.S. Centers for Disease Control and the National Institutes of Health. These organizations publish the manual Biosafety in Microbiological and Biomedical Laboratories which is the standards for containment and safe handling of these organisms. The manual can be found on the CDC’s Office of Health and Safety website at http://www.cdc.gov/od/ohs/biosfty/biosfty.htm. 
Culture plates cannot be displayed in science fair projects, since they may contain harmful microorganisms.
Other web resources:
Bergey’s Manual of Systematic Bacteriology: http://www.cme.msu.edu/bergeys/bmsb.html
Animal Tissue (including human): 
See The U.S. Occupational Safety and Health Administration Standards at http://www.osha-slc.gov/OshStd_data/1910_1030.html





SEQUOYAH SCHOOLS SCIENCE & ENGINEERING FAIR DISPLAY AND SAFETY REGULATIONS

The Sequoyah Schools Science & Engineering  Fair Display and Safety Committee may require students to make revisions in their display to ensure compliance with safety regulations.

Maximum Size of Project Display at the Sequoyah Schools Science & Engineering Fair
30 inches (76 centimeters) deep
48 inches (122 centimeters) wide
108 inches (274 centimeters) high from floor to top of project
These are maximum measurements, so your display may be smaller than this. Maximum project sizes include all project materials and equipments to present the project such as display board, models, kits, and devices.
For each project, the Sequoyah Schools Science & Engineering Fair will provide a section of table and 1 or 2 chairs. Students will use the table to display their board. Students can bring their own pre-decorated display board to the fair. 

Items Not Allowed in the Exhibit Area
The exhibits must not include any of the following:
1) Living organisms, including plants
2) Taxidermy specimens or parts
3) Preserved vertebrate or invertebrate animals
4) Human or animal food
5) Human/animal parts or body fluids (for example, blood, urine)
6) Plant materials (living, dead or preserved) which are in their raw, unprocessed or non-manufactured state (Exceptions: manufactured construction materials used in building the project or display)
7) All chemicals including water (Exceptions: water integral to an enclosed apparatus or water supplied by the Display and Safety Committee)
8) All hazardous substances or devices (for example: poisons, drugs, firearms, weapons, ammunition, reloading devices, and lasers (as indicated in item 5 in the section of those rules entitled “Items Allowed at Project or in Booth BUT with the Restrictions Indicated.”)
9) Dry Ice or other sublimating solids
10) Sharp items (for example: syringes, needles, pipettes, knives)
11) Flames or highly flammable display materials
12) Batteries with open-top cells
13) Awards, medals, business cards, flags, endorsements and/or acknowledgements (graphic or written) unless the item(s) are an integral part of the project. 
14) Photographs or other visual presentations depicting vertebrate animals in surgical techniques, dissections, necropsies, or other lab procedures.
15) Prior years’ written material or visual depictions on the vertical display board. Exception: the project title displayed in the student’s booth may mention years or which year the project is (for example, “Year Two of an Orange Study”).

Allowed at Project or in Booth BUT with the Restrictions Indicated

1) Soil or waste samples if permanently sealed in a slab of acrylic.
2) Postal, web and e-mail addresses, telephone and fax numbers of student only.
3) Photographs and/or visual depictions if:
a. They are not deemed offensive or inappropriate by the Scientific Review Committee, the Display and Safety Committee, or Science Service. This includes, but is not limited to, visually offensive photographs or visual depictions of invertebrate or vertebrate animals, including humans. The decision by any one of the groups mentioned above is final.
b. Credit lines of their origins (“Photograph taken by...” or “Image taken from...”) are attached. (If all photographs being displayed were taken by the Student or are from the same source, one credit line prominently displayed is sufficient.) 
c. They are from the Internet, magazines, newspapers, journals, etc., and credit lines are attached. (If all photographs/images are from the same source, one credit prominently displayed is sufficient.)
d. They are photographs or visual depictions of the Student.
e. They are photographs of human subjects for which signed consent forms are at the project or in the booth. 
4) Any apparatus with unshielded belts, pulleys, chains, or moving parts with tension or pinch points if for display only and not operated. 
5) Class II lasers if:
a. The output energy is <1 mW and is operated only by the Student
b. Operated only during the Display and Safety inspection and during judging
c. Labeled with a sign reading “Laser Radiation: Do Not Look into Beam”
d. Enclosed in protective housing that prevents physical and visual access to beam
e. Disconnected when not operating
6) Class III and IV lasers if for display only and not operated
7) Any apparatus producing temperatures that will cause physical burns if adequately insulated.

Sequoyah Schools Science& Engineering Fair Electrical Regulations

1) Students requiring 120 or 220 Volt A.C. electrical circuits must provide a UL-listed 3-wire extension cord which is appropriate for the load and equipment. 
2) Electrical power supplied to projects, and, therefore, the maximums allowed for projects is 120 or 220 Volt, A.C., single phase, 60 cycle. Maximum circuit amperage/wattage available is determined by the electrical circuit capacities of the exhibit hall and may be adjusted on-site by the Display and Safety Committee. For all electrical regulations, "120 Volt A.C." or "220 Volt A.C." is intended to encompass the corresponding range of voltage as supplied by the facility in which the Sequoyah Schools Science & Engineering Fair is being held. 
3) All electrical work must conform to the National Electrical Code or exhibit hall regulations. The guidelines presented here are general ones, and other rules may apply to specific configurations. The on-site electrician may be requested to review electrical work on any project. 
4) All electrical connectors, wiring, switches, extension cords, fuses, etc. must be UL-listed and must be appropriate for the load and equipment. Connections must be soldered or made with UL-listed connectors. Wiring, switches, and metal parts must have adequate insulation and over-current safety devices (such as fuses) and must be inaccessible to anyone but the Student. Exposed electrical equipment or metal must be shielded with a non-conducting material or with a grounded metal box or cage to prevent accidental contact.
5) Wiring which is not part of a commercially available UL-listed appliance or piece of equipment must have a clearly visible fuse or circuit breaker on the supply side of the power source and prior to any project equipment.
6) There must be an accessible, clearly visible ON/OFF switch or other means of disconnect from the 120 or 220 Volt power source.
7) Any lighting that generates considerable and excessive amounts of heat (high-intensity lamps, certain halogen lights, etc.) must be turned off when the Student is not present.

Substitutions for Items Not Allowed

Hay: Easter basket plastic straw or pipe cleaners
Adobe Bricks: Cardboard boxes or painted wooden blocks
Sand & Dirt: Modeling clay, store bought play dough, plaster of paris, joint compound, sandpaper
Salt & Sugar: White glitter, white shipping peanuts, crumbled Styrofoam, bean bag Styrofoam beads.

Other Exhibit Area Information
1. Displaying a project data book and/or a research paper are not required but are recommended. Students should make their own copies to display such items.
2. All judges will have your abstract before the judging time.
3. No food or drinks, except small containers of bottled water for personal consumption, are allowed in the exhibit hall.
4. Cell phones and pagers are not allowed in the exhibit hall. Before you enter the exhibit hall, hand over your cell phone to SEQUOYAH SCHOOLS SCIENCE & ENGINEERING FAIR officials at the front desk. Cell phones and pagers found in the exhibit hall are confiscated by the Display and Safety Committee.
5. CD, MP3 Players, and Games are not allowed in the exhibit area. Before you enter the exhibit hall, hand over your CD, MP3 Players, Games and phone to SEQUOYAH SCHOOLS SCIENCE & ENGINEERING FAIR officials at the front desk.
Note that under no circumstances are students allowed to remove their projects until after the close of the Awards Ceremony.

CATEGORIES
In each division, students will compete in 5 different categories: Energy, Engineering, Physical Science, Life Science, and Environment.  These are the subcategories in each category; In addition an award will be given for the most tribally related project.
ENERGY
Renewable Energy
Renewable energy flows involve natural phenomena such as sunlight, wind, tides and geothermal heat.  Renewable energy technologies range from solar power, wind power and hydroelectricity through to biomass and biofuels for transportation.

Bio Energy

Useful, renewable energy is produced from organic matter. Organic matter may either be used directly as a fuel or processed into liquids and gases, it is also known as biofuel.

Non-renewable Energy-Clean & Green Advancements
Energy derived from depletable fuels (oil, gas, coal) created through lengthy geological processes and existing in limited quantities on the earth. Participants should focus on Clean and Green advancements to minimize the environmental effects of fossil fuels. 



Clean Energy Technology
Clean technologies aim to give minimum harm to the environment such as Clean Burning Fuels, Electric Vehicles, Fuel Cells, Hybrid Electric, Hydrogen, Zero Emissions, and Pollution Reduction 

Energy Efficiency
Energy Efficiency is a more efficient use of energy in order to reduce economic costs and environmental impact. It aims to use less energy/electricity to perform the same function.

Energy Conservation
Energy conservation is different from energy efficiency in that it involves using less energy to achieve a lesser energy service, and usually requires behavioral change. 

ENGINEERING

***Engineering projects can be done in the following subcategories. The projects should aim to find practical solutions to the globe’s problems and should seek the ways of technology that can be used for maintaining global sustainability.


Bioengineering
Biological engineering deals with engineering biological processes in general. It is a broad-based engineering discipline that may also involve product design, sustainability and analysis of biological systems. Generally, bioengineering may deal with either the medical or the agricultural fields.

Civil Engineering &Construction Engineering
Civil engineering is a professional engineering discipline that deals with the construction and design of public and private sector works such as bridges, roads, dams and buildings. 

Chemical Engineering
Chemical engineering is the branch of engineering that deals with the application of physical science (e.g. chemistry and physics) with mathematics to the process of converting raw materials or chemicals into more useful or valuable forms.

Industrial Engineering 
Industrial engineering aims to eliminate wastes of time, money, materials, energy and other resources. 

Material Science
Material Science is  multidisciplinary field relating to the performance and function of matter in any and all applications to its micro, nano, atomic structure, and vice versa. It often involves the study of the characteristics and uses of various materials such as metals, ceramics, and plastics and their potential engineering applications.

Electrical Engineering and Computer Engineering 
Electrical engineering is the branch of engineering that deals with the technology of electricity especially the design and application of circuitry and equipment for power generation and distribution, machine control, and communications. A computer engineer is an electrical engineer with a focus on digital logic systems or a software architect with a focus on the interaction between software programs and the underlying hardware architecture.

Mechanical Engineering
Mechanical engineering is an engineering discipline that involves the application of principles of physics for analysis, design, manufacturing, and maintenance of mechanical systems. Mechanical engineers use these principles and others in the design and analysis of automobiles, aircraft, heating & cooling systems, manufacturing plants, industrial equipment and machinery, medical devices and more.

Robotics
Robotics is the science and technology of robots including their design, manufacture, and application.

Thermodynamics
Thermodynamics involves the physics of the relationships and conversions between heat and other forms of energy. 


ENVIRONMENT

Land Management
Land management can be defined as the process of managing the use and development (in both urban and suburban settings) of land resources in a sustainable way. Land resources are used for a variety of purposes which interact and may compete with one another; therefore, it is desirable to plan and manage all uses in an integrated manner.

Deforestation
Deforestation is the conversion of forested areas to non-forest land use such as arable land, pasture, urban use, logged area, or wasteland. Generally, the removal or destruction of significant areas of forest cover has resulted in a degraded environment with reduced biodiversity.

Ecosystem Management 
Ecosystem management is widely proposed in the popular and professional literature as the modern and preferred way of managing natural resources and ecosystems. Advocates glowingly describe ecosystem management as an approach that will protect the environment, maintain healthy ecosystems, preserve biological diversity, and ensure sustainable development.

Bioremediation
Bioremediation is the use of biological agents, such as bacteria or plants, to remove or neutralize contaminants, as in polluted soil or water. It includes phytoremediation, constructed wetlands for wastewater treatment, biodegradation, etc.

Air Pollution /Quality
Air pollution is the degradation of air quality resulting from unwanted chemicals or other materials in the air. The condition of the air endangers the health, safety, or welfare of persons, interferes with normal enjoyment of life or property, endangers the health of animal life or causes damage to plant life or property.

Soil Pollution/ Quality
Soil pollution is defined as the build-up in soils of persistent toxic compounds, chemicals, salts, radioactive materials, or disease causing agents which have adverse effects on plant growth and animal health.

Water Pollution /Quality
The introduction of substances that make water impure compared with undisturbed water. Usually this comes from soil erosion, introduction of poisonous chemicals from industries, spills, introduction of domestic sewage or industrial and agricultural wastes.

Noise Pollution /Quality
Noise pollution (or environmental noise in technical venues) is displeasing human or machine created sound that disrupts the environment. The dominant form of noise pollution is from transportation sources, principally motor vehicles including aircraft and trains.

Reduce-Reuse-Recycle 
Waste prevention, or "source reduction," means consuming and throwing away less. For example, purchasing durable, long-lasting goods, seeking products and packaging that are as free of toxics as possible; redesigning products to use less raw material in production, have a longer life, or be used again after its original use. 
Reusing items -- by repairing them, donating them to charity and community groups, or selling them -- also reduces waste. Reusing products, when possible, is even better than recycling because the item does not need to be reprocessed before it can be used again.
Recycling turns materials that would otherwise become waste into valuable resources. In addition, it generates a host of environmental, financial, and social benefits. Materials like glass, metal, plastics, tires, and paper are collected, separated and sent to facilities that can process them into new materials or products.

	LIFE SCIENCE

Animal and Plant
The study of plants and animal structure, physiology, development, and classification, ecology, physiology, animal husbandry, cytology, histology, entomology, ichthyology, ornithology, herpetology, etc. 

Biochemistry 
Biochemistry is the study of the chemical substances and vital processes occurring in living organisms the processes by which these substances enter into, or are formed in, the organisms and how they react with each other and the environment.

Behavior and Social
The science or study of the thought processes and behavior of humans and other animals in their interactions with the environment studied through observational and experimental methods. 

PHYSICALSCIENCE

Math and Computers 
The study of measurement properties, relationships of quantities and sets, using numbers and symbols.  The deductive study of numbers, geometry,  various abstract constructs, or structures. Mathematics is very broadly divided into foundations: algebra, analysis, geometry, and applied mathematics, which includes theoretical computer science.

Chemistry 
Chemistry is the science of the composition, structure, properties, and reactions of matter, especially of atomic and molecular systems.

Physics
Physics is the science of matter and energy and of interactions between the two objects. 

 Earth and Planetary
The study of sciences related to the planet earth (geology, mineralogy, physiography, oceanography, meteorology, climatology, speleology, sesismology, geography, atmospheric sciences, etc.)


TRIBALLY RELATED

A special award will be presented for the Most Tribally Related Science Fair Project.   This project may come from any of the five science fair award categories.


JUDGING  
When judges evaluate your project, they will mostly focus on the following: 
1. Were you creative when doing your science fair project?
· Does your research show creativity and originality? 
· Did you solve the question in an original way? 
· Did you construct or design new equipment?

2. Did you follow the scientific methods and procedures in your science fair project?
· Did you clearly state your problem? 
· Did you use scientific literature during your initial research? 
· Did you clearly state your variables? 
· Did you use controls?
· Does your data support your conclusions? 
· Do you recognize the limitations of the data / experiment? 
·  Did you state them in your conclusions? 
· Did you make suggestions as to what further research is warranted?

3. Were you thorough in doing your science project?
· Did you carefully think out your science fair project and go about it systematically with well thought-out research following the scientific method for kids outline and observations? 
· Did you complete all parts of your research experiment? 
· Did you keep a project journal? 
· Did you keep detailed notes in your journal? 
4. What was the quality of your technical skill?
· Did you have the required equipment to obtain your data? 
· Was the project performed at home, school, or university laboratory? 
· Where did the equipment come from? Did you build it? Did you borrow it from somewhere? Did you work in a professional laboratory? 
· Did you do the project yourself or did you receive help? If you received help the judges are looking for you to give credit to those individuals. 
5. Did you have clarity with the details of your science project?
6. How well your project fits in with the theme of being beneficial to society will be taken into account.



JUDGING SCORE SHEET
	CRITERIA
	POINT
	EXPLANATION

	Creativity/Originality


	5
	Originality of the problem; unique approach to solve a sustainability issue. 

	Review of Literature 
	5
	Research of scientific literature and use of references.

	Scientific Thought 
	5
	Statement of hypothesis; clarity of purpose; identification of all relevant variables. 

	Scientific Method
	5
	Evidence of depth of study and effort in employing scientific procedures; proper methods followed for experimentation and investigations.

	Data Management
	5
	Proper recording and display of data in tables, charts, and graphs; proper analysis of data. 


	Conclusions 
	5
	Drawing logical conclusions, consistency of conclusions with obtained data; recommendations for further research.

	Applications
	5
	Practical applications of the project; benefits for society in certain ways. 

	Research Skills and Effort
	5
	Level of skills and effort by (each) researcher to carry out the project; amount of work; high level of understanding of the techniques and equipments used to gather data 

	Understanding the Project
	5
	(Each) Student's understanding of each step during the implementation of the project.

	Quality of Display
	5
	Well organized display; project journal.














2011 Sequoyah Schools Science & Engineering Fair
PROJECT REGISTRATION FORM
One Form for each project ~ Please Type or Print Clearly

Section A: Project Information 

Does your project require an electrical outlet? 		YES   /   NO   (circle one)

                                                                                               .
Title of Project

Category                                                      	         Individual ____ Project Team Project____
(See pages 19 - 24 )
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Section B: School Information

                                                                        		________________________________                                                               
School Name 						Person to contact for project questions

                                                                        .		                                                               .
School Mailing Address 					School Phone Number--Best time to call

                                                                                          .	_________________________	                                                               
City 			State 		Zip 			E-mail Address


Section C: Participant Information (Complete for Individual OR Team Members)

1.                                                                                                                               /            /          .                
   Last 			First 			MI 		Date of Birth      		

                                                                                                                         /               /                .                
Home Mailing Address 		Home Phone Number		Social Security Number

                                                                                         		                     .                           .    
City			 State		 Zip 			Grade 	             Age 	 

2.                                                                                                                               /            /          .                
   Last 			First 			MI 		Date of Birth      		

                                                                                                                         /               /                .                
Home Mailing Address 		Home Phone Number		Social Security Number

                                                                                         		                     .                           .    
City			 State		 Zip 			Grade 	             Age 	 





STUDENT AND PARENT 
RELEASE FORM

PARENT(S) AND/OR GUARDIAN(S) MUST SIGN THIS FORM. IF THIS FORM IS NOT SIGNED BY BOTH THE STUDENT AND PARENT/GUARDIAN, THE STUDENT WILL NOT BE ALLOWED TO PARTICIPATE IN FAIR.

LIABILITY FOR EXHIBITS
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Every effort will be made to protect your exhibit. However, since the Science Fair Exhibition will be open to the public, Cherokee Nation can not and will not accept any liability or responsibility of any nature for any theft of, or loss of, or damage to any exhibit or any other property of any exhibitor. Accordingly, it is recommended that each exhibitor take prudent precautions to prevent any theft, loss or damage to his/her exhibit and/or other property. Each exhibitor should secure and guard his/her exhibit and/or other property at all times during the Exhibition, and remove all valuable components, especially those which are easily portable, when the exhibit and/or property is left unguarded by the exhibitor. Computers should be secured with cables at all times by the exhibitor. 

I have read the above paragraph, and understand and accept that Cherokee 
Nation can not and will not accept any


________________________________________________
Participant Signature               Date  
liability or responsibility for theft or damage to my exhibit. The Sequoyah Schools Annual Science & Engineering Fair is a prestigious and newsworthy event.  

Cherokee Nation or businesses sponsoring awards at the Fair may want to publicize their involvement in such an important science competition by using photographs or information about you. Your cooperation may make it possible for other promising young students to get involved in science.

Sequoyah Schools has my permission to use appropriate information about my child for publicity purposes. This includes any photographs, videos, or likeness(es) that may be used by Cherokee Nation, or the sponsors of awards for the purpose of illustrations, advertising or publication in any manner. I also consent to the use of my child’s name in connection therewith.


_______________________________________________
Parent/Guardian Signature       Date
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