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INTRODUCTION

This handbook aims to clarify and explain the process of judging at the Los Angeles County Science and Engineering Fair.

THE PHILOSOPHY AND VALUE OF SCIENCE FAIRS

For effective science education, the multifaceted nature of science must be addressed. The Science Framework for California Public Schools (2003) sets forth Guiding Principles (Pg. 9-13) which support Science Fair Research Projects:

· Effective science programs use multiple instructional strategies and provide students with multiple opportunities to master the content standards

· Effective science programs continually engage all students in learning and prepare and motivate students for further instruction in science.

These goals can be exercised by students who prepare a science fair project.

The purpose of the Los Angeles County Science and Engineering Fair is to:



•
Provide motivation for young people to apply creativity and critical thought to the solution of science, technology, engineering, and mathematics problems.



•
Encourage students, teachers, parents, scientists, and engineers to meet, exchange knowledge and ideas, and discuss career opportunities.



•
Publicly recognize the achievements of talented science students, grades 6-12,        




in Los Angeles County.



•
Foster school-community cooperation in developing the scientific potential 




and communication skills of tomorrow’s leaders.



•
Develop leadership skills in the various fields of science.

There are a number of specific benefits to classroom teaching strategies, curriculum, students, and community that may be obtained through science research projects.  Some of these benefits are:

Classroom Teaching Strategies


•
Involves students directly in science activities to better understand the developmental aspect of science.


•
Allows the opportunity to work beyond regular classroom content and/or depth of study.


•
Stimulates student curiosity.


•
Encourages students to investigate on their own initiative.


•
Provides hands-on opportunities to explore, investigate and create.

Curriculum


•
Integrates science with other curriculum areas including mathematics, computers, 



and language arts.


•
Provides opportunities for inter-discipline development in reading, writing, and 



library research skills.

Students


•
Encourages students to explore topics of special interest.


•
Helps develop managerial skills such as organizing activities and materials, and 



meeting a deadline.


•
Acquaints the student with different science-related careers.


•
Assists in making realistic decisions about preparing for such careers, taking into account student abilities and interests.


•
Provides a forum for students to demonstrate interests and abilities to their peers 



and teachers.


•
Indicates an achievement level on college admissions forms and scholarship applications.


•
Provides a forum for students to display their creative talents.

Community


•
Shows the community what various schools are doing to motivate students.


•
Demonstrates community/business support through assistance in projects 



or financial support of a science fair.


•
Gives recognition and publicity to gifted science students, schools and districts.

JUDGING – The Process
Judging for the Los Angeles County Science and Engineering Fair is done in one day. There are twenty-two categories of projects for Junior Division (Grades 6-8) and sixteen categories for Senior Division (Grades 9-12).  Individuals and teams compete within the same categories.  Judges will select 1st, 2nd, 3rd Place, Honorable Mention and some Special Award winners.  County winners receive awards and scholarships and many continue on to the California State Science Fair.  Several top winners will also represent Los Angeles at the Intel International Science and Engineering Fair.
Morning Session:  First Round Interviews

The judging process begins at 7:00 A.M. with breakfast and a brief training session.  A chairperson is pre-assigned to each team of judges. At 8:00 A.M., all judges except the Chairs proceed to their topic and division area (i.e., Senior Plant Biology, Junior Chemistry, etc) to review as many projects as possible before scheduled interviews begin at 9:00 A.M.  (Chairs will have an additional twenty-minute training and then join the other judges reviewing projects.)  For the larger categories, it is imperative that the judges read all the abstracts online in their respective category, prior to judging on the day of the Science Fair.

Scheduled interviews take place from 9:00 A.M. until Noon.  There are 20 timeslots for interviews as well as a final twenty-minute slot during which all students will stand by their projects.  Judges in categories with 20 projects or less will interview all projects as a single group.  Judges in categories with more than 20 projects will be divided into 2-3 judging groups which will interview 20 projects each.  In these cases, a given Judge will not interview all projects in the category during the morning session.  Additional points:

•
Student Absent from Interview:  If there is no student at his/her project for a scheduled interview, do not move forward on your interview list.  Instead, quickly send one judge to inform the Judging Information Table, then, find another student to interview in your category before returning to your interview list.  You can try to go back to the no-show during the final twenty minutes.   (This process will utilize your time efficiently.)  Please stick to your timetable because students will only be standing by their projects when they are expecting an interview or for a short period of “stand-by” time before and after each scheduled interview.

•
Scoring (NEW): Each Judge must record a series of scores for each project he/she judges.  Each Judge will have a single sheet on which to record and total all scores.  This is best done during the transition time between interviews. The Chair will have a summary sheet to later record each judge’s total score for each project, but every judge’s detailed scoring sheet must be turned in as well.  

Note:   There will be no comment sheets this year since we are able to interview   

            all students with the new one day format.

•
Tent Cards:  Every project has a tent-card in front of its backboard.  After each interview, as many judges as possible, from that judging group should sign the back of the tent card in the appropriate time slot.  This is the student’s only documentation of having been judged, so please do not forget!

•
Project No-Shows: Every project listed has a designated location.  If an entire project is missing, please verify with the Judging Information Table.

•
Interview Etiquette: Each student should be treated politely.  A designated lead should start the interview and introduce the team of judges to the student.  The judges should offer to shake hands and greet each student.  In addition to judging these projects, your number one job is to make this a fun and valuable experience for each student.

•
Every project must eventually be evaluated by more than one person.  

From Noon to 2:00 P.M., Judges will have lunch and “caucus” (compare project scores and discuss projects) to determine up to 13 projects on which to focus during the second round interviews.  These projects may not necessarily get an award, and others may be discovered as more deserving during the second round.  No student, at this point should be told, in any way, that they are or are not Semi-finalists.  
Note:  Screening Guide and a checklist are included in this Judges Handbook.  If the project 
           involves vertebrate animals, tissue or human subjects, the student must display this 
           paperwork with their project.

Afternoon Session:  Final Judging and Determination of Awards

Second Round interviews will be held from 2:00 P.M. to 4:30 P.M.  Students will be standing by their projects this entire time (except during two 10 minute breaks). The manner in which the team of judges covers the entire category is left up to the judges; however, by 4:30 P.M. every judge must have interviewed each of the 13 projects chosen during the morning.  In addition, every student must get at least one (preferably more) interview during this time period.  

•
Tent Cards:  Again, after each interview, judges should sign the back of the tent card in the “Second Round Interview” section.  These signatures will serve as the Chair’s confirmation that each student received a Second Round interview.

•
Scoring: Judges should continue to record scores for each project interviewed on the same sheet used during first round interviews.  Please remember, these sheets must be turned in for our records.

•
Breaks: Please honor the two 10 minute breaks.  

From 4:30 P.M. to 5:30 P.M., judges will caucus to determine Place winners. Students will continue to stand by their projects until 5:00 P.M., in order for last-minute interviews to be performed.  At the end of the judging/caucusing process, the Chairperson must turn in the Final Judging Sheet with 1st, 2nd, 3rd Place and Honorable Mention winners clearly marked. There must be one 1st Place winner, one 2nd Place winner, and one 3rd Place winner.  The judging team can award up to 10 Honorable Mentions, with the best Honorable Mention selected as a California State Science Fair Alternate.  

•
California State Science Fair:  1st, 2nd, and 3rd Place winners are automatically sent to the California State Science Fair.  Typically Los Angeles County can send a greater number than these winners, so please designate your best Honorable Mention project as an alternate for the State Fair.  

•
Sweepstakes:  The 1st Place winner in each category is automatically considered for the Sweepstakes Award (Best Junior Project and Best Senior Project).   Please fill in the write-in box and state why your 1st Place winner may (or may not) be a good Sweepstakes candidate.  

•
ISEF (Senior Division Only):  The 1st Place winner in each Senior Division category will automatically be considered to represent Los Angeles County at the Intel International Science and Engineering Fair.   Again, please fill in the write-in box to state why your 1st Place winner may (or may not) be a good ISEF candidate.  You may also nominate an exemplary 2nd Place winner.

•
Darrell Smedley Award:  Please nominate any project that shows evidence of being done completely by the student, even if it is not the best project, and the student may not have had good guidance from either teachers or parents.

•
Other Special Awards:  We are able to award several Special Awards because of our affiliation with ISEF.  If you find paperwork for a Special Award in your category’s Judging Folder, please consider if any projects in your category meet the criteria.  These do not necessarily need to be awarded if no project qualifies. 

Dinner will be served 5:30 - 7:00 P.M.   We expect judging to be completed by 5:30 P.M., but caucusing and debating may need to continue through the dinnertime, so please plan to stay until all judging matters are completed. 

Thank you so much for your time and commitment to the students.

SCREENING THE PROJECTS

Display Board –– The display board is the first impression of the student's science exhibit.  Display boards should be neat and concise, containing enough information, simply expressed, in grammatically correct English, to give a general idea (in 30-60 seconds) of what the project is about. The display board should contain the title, hypothesis, problem, or statement of goals, procedures, findings, conclusions, appropriate illustrations, graphs, photographs, etc.  The board should entice the judge to read the notebook to learn more.  Graphs and illustrations should
 be clearly labeled.
 A project should not necessarily be rejected because of the backboard but the judge might request that it be “cleaned up
” before the next competition.  A diagram of the maximum size regulations is included below.

[image: image5.emf]
Project Report – Judges must also examine the project report. It must be neat (handwritten or typed) and completely free of misspelled words. The contents should be appropriate to the particular project and may or may not contain all of the following sections: Table of Contents, Abstract, Acknowledgements, Introduction, Background Research, Hypothesis/Statement of the Problem, Procedures, Findings, Conclusions, Recommendations, Statistical Analysis, References.    Sophisticated projects may have various other sections.  

Daily Log - Along with the report, the judge must see the student’s original daily log (a continuing record of the work done, observations and measurements that were made). This daily log does not necessarily have to be neat and clean—it is the student’s daily work.  If the judge has a question about the project, this is where to look for the answer.

Note:  Engineering, Computer and Mathematics projects will concentrate more on the  

           Statement of Goals, Procedures, and Documentation, with working models, programs, 
           etc., being very important.  

Project Design –– Judges should find good questions, with practical realistic reasons for the test conditions used.  This tends to eliminate such good 
old 
standards as “Which Paper Towel is the Strongest” and “The Effect of Colored Light on Plant Growth” (These projects with a new twist, however, depth of study, etc., might prove acceptable.)  Note:  Regarding “scientific reasons,” if, for example, the student has tested the effect of rum on plant growth, there had better be solid documentation of the reasoning behind this choice!  

Most importantly, the judge will want to find that the student has used sound scientific method to answer the question asked: Good experimental design, control groups where appropriate, awareness and control of all the variables which could effect the results, good observations and careful reproducible measurements.  (If, for example, plant growth is being measured, the judge will want to see more than just changes in height, number and size of leaves, measurable color differences, rate of growth, etc.  The judge will want to find objective measurements rather than subjective evaluations whenever possible, and measurements should be quantitatively expressed, with appropriate units.

Negative Data –– Negative data (data that does not support the hypothesis) should not be discarded, but rather included in the report.  In most instances, a large sample size is important, as are multiple repeat tests.  If these items are not provided for a particular project, the judge should want a good explanation as to why it is not available or performed.  A judge should look for the creative use of simple materials and originality of approach, if not of subject, to discover the student’s enthusiasm for and involvement in the project.  Judges might be impressed when the student designs and builds his own test equipment.  Or, equally impressed, when the student demonstrates the initiative needed to obtain permission to use equipment and laboratories belonging to professional research organizations (provided the student understands how the equipment works).  Access to such resources should not be counted against a student; neither should reliance on a homemade apparatus.  Remember: Building something from a kit is not a science project.  Designing, building and testing something that works better, is more economical or uses less energy, etc. than a standard product is a 
science 
project
 in the best 
sense.  A demonstration of known principles is not a science project, nor is a report on how something works.  In other words, “Designing and Testing a New Laser Steering System” is a project, a report on “Lasers” or a demonstration
 of "How 
Lasers Work” is
 not.

Background  –– Background research is important. The claim that “nothing has been written on this subject” generally means that the student didn’t bother to go to the library.  New scientific research builds on research of the past, and the student’s knowledge of previous work in the field involved, should be well documented.  A good bibliography and references to the works studied are evidence of the thoroughness and understanding of the research being done, as is contact with professionals in the student’s area of interest.  Team Projects (done by two or three students) must reflect two to three times the work of a project done by one student, and show clear evidence of equal involvement by each team member. 
(See guidelines 
to Team 
Projects.) 

Statistical Analysis –– Statistical analysis of the collected data is very important.  A comparison of graphs is not statistical analysis; realistic analysis is the key.

Oral/Written Communication  –– Oral communication skills are seldom a factor in screening, but are necessary when judges interview each student.  Written communication is always important, and can be an indication of the student’s attitude.  Age, grade level and familiarity with English are all factors to be considered.  
Vertebrate Animal, Tissue, Human Subjects or Hazardous Chemicals –– If an exhibit involves Vertebrate Animal, Tissue, Human Subjects or Hazardous chemicals, the appropriate forms must be completed and signed by the student, teacher, advisors and supervisors, before the project work begins. All applicable laws, rules and regulations affecting these projects must be observed.  Animal related projects must meet the requirements of the California Education Code and those established by the Los Angeles County Science Fair.  Human subjects should not be identified by name and there must be evidence that the researcher had permission to test humans following the Science Fair’s guidelines.  (Important considerations include invasion of privacy, embarrassment of subjects, appropriateness in regard to race, creed, ethnic groups, etc.  Vertebrate Animal or Human tissues must be legally obtained (see Los Angeles County Science Fair guidelines) and the acquisition of tissue carefully documented.  These exhibits require submission of Certification Form #601-068 (Junior Division only) or ISEF Certification Forms (Senior Division only).  

Judges are provided with these rules and regulations and should be thoroughly familiar with the guidelines.  Teams of judges should not hesitate to remove any project from display that contains violations.  Teams of judges must be in agreement if a project is to be removed.  If there are questions, judges should check with the Judging Table.  

SCREENING CHECK LIST

•
Display Board:   Neat, concise, easy to read, informative.

•
Project Report:  Neat, complete, well organized, including good background, 

research, abstract, statement of problem, hypothesis (or statement of goals),

procedures, materials used, findings, analysis, conclusions.  Pictures are appropriate in the report, if they are germane to the subject of the study.

•
Daily Log/Notebook:  Complete and in order.  What was done and when it was done.

•
Project Design:  Experimentation using good scientific method appropriate to the problem/goal (e.g., large sample size, repeat runs and control of variables) or clearly stated engineering/computer/mathematics goals 
with
 well documented results.

•
Creativity and involvement of student.
•
Analysis of data.
•
Communication skills.
•
Completed Forms:  Vertebrate Animals, Human Subjects, Tissue Samples, where required.

•
Compliance with the rules of the Los Angeles County Science Fair.
QUALITIES OF A GOOD SCIENCE FAIR JUDGE

A judge for the Los Angeles County Science Fair will have a memorable impact on the lives of some very talented young people. Judging involves direct contact with the students.  For some, a judge is the first professional scientist or engineer they have encountered; thus, part of a judge’s job at the Science Fair is to be an ambassador for his/her profession.  It is a good idea when approaching a student for the judge to introduce himself and describe his background.

Conveying Fairness

As a judge, it is very important to demonstrate to students that he/she is fair and knowledgeable.  

· Spend approximately the same amount of time with each student.

· Listen carefully to the student’s explanation of the project.

· The questions asked are intended to find out more about the project

and how it was done, not to embarrass or intimidate the student.

Asking Questions
The best tool in judging is the ability to ask questions and listen carefully to the answers. Ask questions that the student can answer, and continue a conversation for about nine minutes.  Sample questions might include:

· How did you come up with the idea for this project?

· What did you learn from your background search?

· How long did it take you to build the apparatus?

· Did you have help in building this apparatus?

· How did you build the apparatus?

· How much time (days, weeks, months) did it take to run the experiments 

(i.e., grow the plants, collect each data point, record observations, etc.?

· How many times did you run the experiment with each configuration?

· How many experiment runs are presented by each data point on the chart?

· Did you take all data (run the experiment) under the same conditions, e.g., at the same temperature, time of day, lighting conditions?

· How does your apparatus (equipment/instrument) work?

· What do you mean by :  ______________(terminology or jargon used by the student)?

· Do you think there is an application in industry for this knowledge (technique)?

· Were there any books that helped you do your analysis (build your apparatus)?

· When did you start this project?  Or, how much of the work did you do this year?

(Some students bring last year’s winning project back, with only a few enhancements.)

· What new questions did your results suggest?

· What is the next experiment to do in continuing this study?

· Are there any areas that we have not covered which you feel are important?

· Do you have any questions for the judges?


Note: 
These questions are only suggestions to keep the dialog going. You will find other questions to be more useful in specific interviews.  

One type of question to avoid is:  “Why didn’t you do...?”  Probing questions are useful to stimulate the thought processes of the student.  However, a solution or extension to the work presented may be obvious to a judge with years of experience, but the student may not understand why you such a question is asked.  This question could be asked in a more positive manner as in:  “Could you have done…?” or “What do you think would have happened if you had done…?” When phrased this way, the question is an invitation for the student to think about the experiment in a different way, and the question sets a positive, rather than a negative mood.

Guiding the Discussion

Occasionally, judges might encounter a project involving technical areas with which they are intimately familiar, and the work of the student indicates that they just “didn’t get it”, making incorrect assumptions, missing a key indicator in the data, presenting a false conclusion, or failing to look at or understand some common principles.  It can be tempting for a judge to share knowledge about the topic, to help the student appreciate what happened (or should have happened) in the experiment.  Some judges have been observed enthusiastically pontificating while a student stood idly listening.  Judges should ask themselves why they are having this conversation.  Will the student be helped by the information shared?  A judge may, with questions, try to lead the student toward the right answers, but the judge should not give the answers.    A judge may, however, give the student his card and invite future discussion about the project.  Remember, the judge’s discussion must meet the following Science Fair protocols to involve the student in discovery:

· Conversation should resemble a discussion with an esteemed colleague who is having difficulty with some research.  Talk through the situation to mutually arrive at better answers.

· The student should do most of the talking.

· Coax and/or coach the student into realizing and describing the correct conclusions.        It is the student’s project, not the judge’s.

· Encourage the student to conduct more experimentation in order to verify the new conclusions.

Improving Communication

Many students think of a judge as an intimidating figure.  The more a judge can dispel this image, the more likely he is to help the student be less nervous, and enable the student to present a better interview.  Simple things can make a difference:

· Make eye contact with the student.  Smile as you introduce yourself and shake hands if appropriate.

. 

· If the student is short and you are tall, it might help to stoop, bend, or squat down to lower your eye level.

· Listen attentively.

· Whenever a student shows a good idea, clear chartmanship, a clever way to get expensive results with inexpensive equipment, or anything outstanding, be sure to use a compliment.

· Use a tone of voice that indicates interest or inquisitiveness, not skepticism or contempt.

The judging team has a maximum of 9 minutes with each student.  Some students have a well rehearsed pitch that might prevent interaction with the student.  A judge must find some way to break the pattern, usually by questioning.  Politely interrupt with a question, e.g., “I’m sorry.  I didn’t quite catch the relationship between that adjustment and this result.” or “How many times did you run the experiment with each configuration?” or “How many experimental runs are represented by each data point?’  The idea is not to stop the student from talking, but to get the student to think about what is being communicated to the judge.

A judge might find that a particular student research project is beyond his knowledge.  If a project is truly completely outside the judge’s realm of experience, that judge should consult with another judge on his/her team.  

When asking questions, even the “any student can answer this” type of questions, the student assumes the judge has kept up with the discussion and is maintaining an interest in the work. Keep asking questions until you understand the project.  Remember:  You are not the only judge on the team.  If something is not completely clear, discuss it with the other judges, who are familiar with the applicable science.  They will, no doubt, have sorted it all out.

There are also projects that might be considered “snow jobs” that sometimes make it to the Science Fair.  A “snow job” can be ferreted out by simply asking for explanations of words that the student uses.  Don’t assume the student knows what the technical terms mean.  They may also not know what a piece of equipment does, how it works, or why it was used.  Go into one of these discussions with the attitude that, if the student can not explain it clearly, the student probably doesn’t understand the science.  Chances are, if it doesn’t make sense to the judge, it doesn’t make sense.  As with all questions or concerns, discuss these projects with team members during the judging session.  There will probably be others on the judging team with similar reservations.  

Determining the Winners

After the interviews are completed, the judging team needs to work together to agree upon the winning project.  Some points to consider are:

· The quality and quantity of the student’s work are equally important. 

· Team projects are judged the same as other projects.   (An individual project of equal quality to that of a team project may be ranked higher because of the comparatively greater effort required by the individual).

· A less sophisticated project that the student understands, should get higher marks than a more sophisticated project that is not understood.

· Sometimes a hand-made graph is better than a computer generated one; it might indicate more understanding.

· Access to sophisticated lab equipment and supervision by professionals does not guarantee a high quality project.  (Did the student really understand what was going on?)

· It is acceptable if the student ended up disproving the objective or hypothesis of the experiment.
High marks go to:

· A well-formulated hypothesis.  

· A logical plan to solve the “problem”.

· Genuine scientific breakthroughs.

· Discovering knowledge not readily available to the student.

· Correctly interpreting data.

· A clever experimental apparatus.

· Repetitions to verify experimental results.

· Predicting and/or reducing experimental results with analytical techniques.

· In engineering categories, experiments applicable to the “real world”.

· Ability to clearly portray and explain the project and its results.

· Understand what constitutes a proof.

Low marks go to:

· Ignoring readily available information (i.e., not doing basic library research).

· An apparatus (e.g. model) not useful for experimentation and data collection.

· Improperly using jargon, not understanding terminology, and/or not knowing how equipment or instrumentation works.

· Presenting results that were not derived from experimentation (i.e., literature search).

As judges, please do your utmost to ensure that all participants remember

the Los Angeles County Science Fair as a positive experience in their lives.

ORAL INTERVIEW CHECKLIST

(Suggested questions)

· What or who got you interested in this project?  Why did you choose this topic?

· What have you learned by doing this project?

· What sources or resources did you use for your project (people, books, etc.)?

· How have you used scientific process in your project?

· Did any of your experiments or trials fail?  If failure, good or bad and why?

· What could you have done to improve the project?

· Was your project part of a science fair at school? Was a project required for class?

· How could you continue to expand your project?

· What could others learn from your project?

· Do you see any application to the everyday world?

Write other questions below that might be useful:

1.





_______________________






2.





_______________________





3.









_________________
4.









_________________
5.






______________________
___________

APPENDIX
Eligibility and Project Categories

The Los Angeles County Science and Engineering Fair is open to all students in grades 6-12 who have been selected as winners from a local school or district science fair.  Each school may send up to 13 entries.

Please use the descriptions and the section of this guide titled Category Interpretations when selecting the category for student projects.

Junior Division (grades 6-8) and Senior Division (grades 9-12) categories include: 
	Jr.
	Sr.
	TEAM
	INDIVIDUAL & TEAM PROJECT CATEGORY DESCRIPTIONS

	x
	x
	x
	1.  ANIMAL BIOLOGY:  Studies of evolutionary origins, genetics, growth, morphology, studies of animals in their natural habitat (or reproductions of it).        

	x
	x
	x
	2.  ANIMAL PHYSIOLOGY:  Studies of major animal organ system functions 

involving genetics, immunology, neurobiology, pathology, reproduction, or sensory 

biology in mammals.

	
	x
	x


	3.  BEHAVIORAL/SOCIAL SCIENCES:  Studies of behavior, conditioned 

responses, learned responses, learning, psychiatry, or psychology in humans and 

other animals, including the effects of chemical or physical stress on mental 

processes, anthropology and archaeology; Studies or surveys of attitudes, behaviors, 

or values of a society or groups within a society (e.g., anthropology, archaeology, or 

sociology)

	x
	
	x


	4.  BEHAVIORAL SCIENCES- NON-HUMAN:  Studies of behavior, 

conditioned responses, learned responses, learning, psychiatry, or psychology in 

non-humans, including the effects of chemical or physical stress on mental 

processes.

	x
	x
	x
	5.  BEHAVIORAL/SOCIAL SCIENCES- HUMAN:  Studies of behavior, conditioned responses, learned responses, learning, psychiatry, or psychology in humans, including studies or surveys of attitudes, behaviors, or values of a society or groups within a society (e.g., anthropology, archaeology, or sociology), and the effects of chemical or physical stress on mental processes.

	x
	x
	x
	6.  BIOCHEMISTRY & MOLECULAR BIOLOGY:  Molecular biology, molecular 

genetics, enzymes, photosynthesis, blood chemistry, protein chemistry, food chemistry,

hormones.

	
	x
	x
	7.  CHEMISTRY: Physical chemistry, organic chemistry (other than biochemistry), inorganic chemistry, materials, plastics, fuels, pesticides, metallurgy, soil chemistry.

	x
	
	x
	8.  CHEMISTRY-APPLIED:  Measures and comparisons of materials durability, 

flammability, effectiveness for intended use, and product testing for real world 

applications.

	x
	
	x
	9.  CHEMISTRY-GENERAL:  Physical chemistry, organic chemistry (other than biochemistry), inorganic chemistry, materials, plastics, fuels, pesticides, metallurgy, soil chemistry.  This implies knowledge of the chemical structure of the materials being tested.

	x
	x
	x
	10.  EARTH/SPACE SCIENCES: Geology, geophysics, physical oceanography, 

meteorology, atmospheric physics, seismology, petroleum geology, geography, 

speleology, mineralogy, topography, solar physics, astrophysics, orbital mechanics, observational astronomy and astronomical surveys.


	Jr.
	Sr.
	TEAM
	INDIVIDUAL & TEAM PROJECT CATEGORY DESCRIPTIONS

	x
	x
	x
	11.  ECOLOGY: Interaction of abiotic and biotic elements within any environmental investigation (habitats, food webs, oxygen, carbon & nitrogen cycles, biogeography, biomes), pollution sources (air, land, water), impact studies, resource access, environmental alteration (caused by heat, light, irrigation, erosion, etc.).

	x
	x
	x
	12.  ENGINEERING APPLICATIONS: Project in which a potentially useful product is 

created (e.g., strengthening concrete, satellite reception improvement, solution to traffic 

jams, bionic heart/respiration monitors).

	x
	x
	x
	13.  ENGINEERING RESEARCH: Engineering analysis, tests of devices and their operations, other than product comparisons.

	x
	x
	x
	14.  ENVIRONMENTAL MANAGEMENT: Conservation of natural resources and 

usage modalities (crop rotation, use of renewable energy sources, terrace farming, 

recycling, clear cutting, etc.), environmental protections (emissions control, sewage and 

solid waste disposal, etc.)

	x
	
	x
	15.  MATERIALS SCIENCE: Studies of materials characteristics and their static physical properties. Includes measurements and comparisons of materials durability, flammability, and insulation properties (thermal, electrical, acoustic, optical, electromagnetic, etc.).

	x
	x
	x
	16.  MATHEMATICS & COMPUTER SCIENCES:  Calculus, geometry, abstract 

algebra, number theory, statistics, complex analysis, probability, topology, logic, 

operations research, and other topics in pure and applied mathematics, computer 

programs, languages, new developments in software or hardware, information systems, 

computer systems organization, computer methodologies, and data (including structures,

encryption, coding, and information theory).

	x
	x
	x
	17.  MICROBIOLOGY: Studies of prokaryotes, protists (excluding algae), and fungi (mycology), including genetics, growth and reproduction, and response to chemical, and physical stress.  Includes bacteriology.

	x
	x
	x
	18.  PHARMACOLOGY:  Effect of any drug or chemical on any living animal, 

especially though not exclusively, humans.  Studies should be at the cellular or organism 

level.

	
	x
	x
	19.  PHYSICS: Experimental or theoretical studies of the physical properties of matter in 

all forms, Computer simulations of physical systems are appropriate in this category.

	x
	
	x
	20.  PHYSICS- AERODYNAMICS/HYDRODYNAMICS:  Studies of aerodynamics 

and propulsion of air, land, water, and space vehicles; aero/hydrodynamics of structures 

and natural objects.  Studies of the basic physics of fluid flow.

	x
	
	x
	21.  PHYSICS- ELECTRICITY & MAGNETISM:  Experimental or theoretical studies with electrical circuits, electro-optics, electromagnetic applications, antennas and propagation, and power production.

	x
	
	x
	22.  PHYSICS- GENERAL:  Experimental or theoretical studies of the physical properties of matter and energy in all forms (with the exception of fluids, electricity, and magnetism); computer simulations of physical systems are appropriate in this category.

	x
	x
	x
	23.  PLANT BIOLOGY: Agriculture, agronomy, horticulture, forestry, plant 

taxonomy, plant genetics, hydroponics, and phycology (algae).

	x
	x
	x
	24.  PLANT PHYSIOLOGY: Studies of major plant organ system functions involving genetics, immunology, pathology, and reproduction.

	x
	
	x
	25.  PRODUCT SCIENCE: Comparison and testing of natural and man-made products regarding effectiveness for their intended use in consumer-oriented applications.


 Category Interpretations

It is impossible to develop category descriptions that can be applied to all projects without some interpretation.  The increasingly interdisciplinary nature of science and engineering means that, in many categories, it may be necessary to identify the primary emphasis of the project.  

For example, Limnology is defined as the scientific study of the physical, chemical, meteorological, and biological conditions in fresh waters.  Therefore, a project in Limnology would have to be considered from the point of view of its primary emphasis (physics, chemistry, etc.) to be placed in the appropriate category.

The following project areas, provide a basis for interpretations of the category descriptions. (Partial List) 


Instruments:  The design and construction of a telescope, bubble chamber, laser, or other instrument would be properly placed in Engineering Applications if the design and construction were the primary emphasis of the project.  If a telescope were constructed, data gathered using the telescope, and an analysis of the data presented, the project would be placed in Earth/Space Sciences.


Marine Science: Behavioral/Social Sciences (schooling of fish), Plant Biology (marine algae), Animal Biology (sea urchins, cnidarians, prehistoric animals), or Earth/Space Sciences (geological ages).


Rockets:  Chemistry (rocket fuels), Earth/Space Sciences (use of a rocket as a vehicle for meteorological instruments), Engineering Applications (design of a rocket), Physic (computing rocket trajectories), or Plant Physiology (effect of rocket acceleration on plants).


Genetics:  Biochemistry & Molecular Biology (studies of DNA), Plant Biology (hybridization), Microbiology (genetics of bacteria) or Animal Biology (fruit flies).


Vitamins:  Biochemistry & Molecular Biology (how the body deals with vitamins), Chemistry (analysis), and Pharmacology (effects of vitamin deficiencies).


Crystallography:  Chemistry (composition of crystals), Mathematics & Computer Sciences (symmetry), and Physics (lattice structure).


Ecology – Pollution: In a study of the eutrophication of lakes: Behavioral/Social Sciences (human beings who caused the problem), Chemistry (process of eutrophication), Plant Physiology (growth of algae), Environmental Management (water purification systems), Microbiology (effects on microorganisms), Animal Biology (fish populations), and Ecology (organisms and pollution).

Pesticides:  Biochemistry & Molecular Biology (mechanisms of toxic effects), Plant Physiology (plant intake and concentration), Chemistry (composition of pesticides), Earth/Space Sciences (mechanisms of runoff), Pharmacology (effects on human beings and animals), and Ecology (effects of pesticides on the environment).

Speech and Hearing: Behavioral/Social Sciences (reading problems), Engineering Applications (hearing aids), Animal Physiology (speech defects), or Physics (sound).

Radiometry:  Biochemistry & Molecular Biology, Animal Biology and Plant Biology could all involve the use of radioactive tracers.  Earth/Space Sciences or Physics could measure radioactivity.  Engineering Applications could be the design and construction of detection instruments.

Space-Related Projects: Many projects involving “space” do not go into Physics.  Plant Physiology (effects of zero gravity on plants), Animal Physiology (effects of gravity on humans), Engineering Applications (closed environmental system for space travel), Earth/Space Sciences (studies of planets).

Computer-Based Projects: Computers would go into Mathematics & Computer Sciences unless the computer is a tool for a project in some other category.  Computer programs and language might be Mathematics & Computer Sciences unless developed to facilitate analysis for a project in some other category.

Product Science Projects: Comparison and testing of natural and man-made products regarding their effectiveness for intended use in consumer-oriented applications. Studies of basic material characteristics and physical properties not related to a consumer product application belong in Materials Science.
Materials Science Projects: Studies of materials characteristics and their static physical properties. Includes measurements and comparisons of materials durability, flammability, and insulation properties (thermal, electrical, acoustic, optical, electromagnetic, etc.).  Studies comparing and testing natural and man-made products regarding effectiveness for intended use in consumer-oriented applications belong in Product Science.
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The following regulations will help keep the projects uniform and within the laws of the State of California.  Fair sponsors want all students to have the best opportunity to compete for the annual awards.  During the time that the Fair is open to the general public, the perception of the projects must be positive and precautions must be taken for the security of each project.  All projects at the Los Angeles County Science Fair must abide by the following:





1.	Present an experimentally based research design exemplifying a scientific methodology.  Non-experimental projects which may be overlooked at registration and entered will be judged using the criteria for experimental projects and will be at a great disadvantage.





2.	Be carefully prescreened by the school’s Science Fair sponsor 	and the teacher whose student is submitting the project.  The Los Angeles County Science Fair Judges Worksheet lists the criteria used to evaluate the projects.





3.	Clearly distinguished between the work of the student entrant and the work of others.  Students who have prepared a project in conjunction with research participation opportunity in industry, a university, hospital or institution other then their school must show only the student’s research in their project display.  Students may mention the relationship to the research of others in notebooks only if they clearly specify the assistance received and the role and contributions of others in research related to the project.  It is highly recommended that projects of this kind be accompanied by a letter from the principal research director indicating the relationship of the student project.





4.	Be original and distinct.


Identical project/data may not be submitted by a school under separate judging divisions.  Likewise, the same unmodified project can not be submitted multiple years.





5.	Be within the total quota for each school.  Quotas will be announced in advance of the Fair.  If additional applications are submitted, schools will be contacted and each school will determine which projects are the official entries.  If excess entries are initially overlooked, only a number corresponding to the quota will be judged.  Those to be judged will then be selected at the discretion of the Science Fair Committee.





6.	Be entered in the Fair after an application is sent.  Schools should avoid sending applications for projects until it is certain that the projects will be completed in time and will physically arrive at the Fair.  Projects, for which we receive a registration, but are not actually entered, create errors in the program, a waste of time for judges and leave unsightly open spaces in the exhibit area.  The Fair Committee will reduce the project quota for any school that fails to produce the project for which we have received a registration.





7.	Be submitted by students only in grades 6-12 or with an age equivalent to those in grades 6-12.  Younger students may submit only if they are in an accelerated program with certified enrollment in grade 6 or higher level subjects.





8.	Be entered at the Fair and picked up only within the designated hours. Early entries will not be accepted.  Entries will be accepted and project pick up will be permitted only when a member of the Los Angeles County Science Fair Committee is present.  Facility staff members are not authorized to receive or permitted to pick up projects. 














                    











9.	Use illustrations of micro-organisms, animals and plants.  The display of bacterial cultures and live or preserved animals and plants will not be permitted.





10.	Remain at the Fair during the days scheduled for public viewing.  The only exception to this rule is for students who must take projects to the International Fair, if their departure day/time overlaps the time that the Los Angeles County Science Fair is open.  To ensure security during project removal, the authorized time for pick up will be strictly followed.  The Fair is not responsible for projects left after the designated time.





11.	Use a title which provides the viewer with a clear concept of the subject and procedure of the research.  Present the steps of the scientific methodology used, organized from left to right and top to bottom.  Use metric units for all measurements.  Have all values on charts and graphs correctly labeled.  Present all narrative writing in a legible manner with correct grammar, punctuation and spelling.  Carefully review the category descriptions and select the proper one for the project.





12.		Fit within the prescribed space limitations – no larger than 76 cm (30 inches deep (front to back), 122 cm (48 inches) wide (side to side) and 284 cm (108 inches) high (floor to top including  height of table).  Oversized projects will be screened at the door and refused entry.





13.	Be able to support their weight and not collapse due to inadequate construction.  Any project which does not meet minimum standards for construction will be removed from the display area and not judged.





14.	Display photographs which do not show procedures detrimental to the health and well-being of vertebrate animals.  For instance, the performance or results of surgical procedures will not be shown.  Those not in compliance will be removed from the display areas and not judged.





15.	Have notebooks and small equipment items removed no later than the viewing period following the end of the awards ceremony.  The Fair will not be responsible if these items are missing from projects.  Do not display items you cannot afford to lose.





16.	Do not have computers with projects for the preliminary judging.  A computer may be brought by the student for the judging interview on the second day if the student assumes full responsibility for the computer.  Judges are instructed to have students return for interviews if the computer demonstration is essential.





17.	Give attention to all considerations of safety.  Projects which use 120 volt electrical current must have all wires and connections well shielded.  Those not in compliance will be screened at the door and refused entry.





18.	Adhere to all of the rules and regulations of the Fair and all relevant federal, state and local laws.  Those not in compliance will be screened at the door and refused entry.





19.	Be submitted with the understanding that the decisions of the Los Angeles County Science Fair Committee is final.
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