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The UGLY: 
Rules & Paperwork 

 



Science Fair Rules  

• CUSEF and SLVSEF are affiliates of the Intel International 

Science & Engineering Fair and as such we are required to 

abide by the experimental rules they have established.  

• These rules were developed to help pre-college student 

researchers adhere to federal regulations governing 

professional scientists and to, therefore, protect the 

welfare of the test subjects and the student researchers. 

See http://www.societyforscience.org/isef/rulesandguidelines 

• Rules specifically apply to: 

• Human Subjects, Vertebrate Animals, Controlled 

Substances, Potentially Hazardous Biological Agents, 

and Hazardous Substances or Devises 

  

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


Science Fair Paperwork  

• As an affiliate to the Intel ISEF, we are required to 

document that all of our students are abiding by the rules 

established for pre-college researchers. The 

documentation is handled through a variety of science fair 

forms. See http://www.societyforscience.org/document.doc?id=11 

• Students must write up a research plan and obtain pre-approval 

and signatures BEFORE the student begins experimentation. 

See handout, “Science Fair Paperwork – 5 Simple Steps”. 

• Additional forms are needed for projects that involve Human 

Subjects, Vertebrate animals, Controlled Substances, Potentially 

Hazardous Biological Agents and Hazardous Substances or 

Devices. These will need to be approved BEFORE the student 

begins experimentation. 

http://www.societyforscience.org/document.doc?id=11
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The Good & Bad: 
Science Projects – 

Advice and Tips 

 



How to Improve the “Process” 

Scientific Method 
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The Question 

• A good science fair question is: 

• testable and measurable. 

• is specific. 

• is motivated by a “why”. 

• Real scientists dive into the scientific literature and 

look for gaps in understanding. They then 

formulate questions to address those gaps of 

knowledge. 

 

 









Background Research 

 

 
“Students need to understand why their question 
matters, and that involves understanding the 
scientific context for their problem. Background 
research is needed to understand the scientific 
context of a question. In some ways, answering a 
scientific question is like joining a conversation. If 
you don't know what has been said before, or why 
people are talking at all, then you will probably 
join the conversation awkwardly. If, however, you 
know what the conversation has been about, and 
where it will probably be headed, you can join the 
conversation in an intelligent way”. 

Terik Daly 





Background Research 

• Your understanding of the scientific context for your project is very 

important, especially at the top competitions. You need to know what 

other people have done, the directions of current research, and the "so 

what" of your question. Digging into the literature will help you with all of 

these things.  

• Start simple and work to the more complex. Wikipedia is a great place to 

start, but NEVER cite Wikipedia as a source. It is a beneficial starting point, 

but it is not a formal reference.  

• Science Buddies has articles on how to read scientific papers 

http://sciencebuddies.org/science-fair-projects/top_science-

fair_how_to_read_a_scientific_paper.shtml and 

http://sciencebuddies.org/science-fair-projects/top_science-

fair_finding_scientific_papers.shtml) 
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Background Research 

• Scientists in different fields collect data differently, analyze data 

differently, present results differently, and write differently 

• Format your research after what you see in the peer-reviewed 

literature 

• Sources: college textbooks, professional encyclopedias, review 

articles, journal articles, monographs 

• How to find them? 

• Google Scholar 

• College/University libraries 

• ADS and arXiv; PubMed; PNAS; NAP 

• Web of Science, Compendex, SciFinder 



Hypothesis 

Ideally, the hypotheses represent the “theory” side of physics 
(in my case). There should be some reason based (usually) on 
an underlying mechanism that is a basis for believing at the 
outset that the hypothesis is true or false. When one addresses 
the hypothesis directly, one should also be addressing that 
implied underlying theory.– Dr Grant Mason, BYU 

• The “theory” of the project 

• A statement/prediction based upon research 

• Should include a “why” 













Methods 

• Follow standard procedures for your field – ask a professional 

• Look at how peer-reviewed articles are doing their work 

• Do enough replicates to be able to meaningfully analyze your 

data (30 is a good ballpark number). Design your experiments 

with data analysis in mind 

• Understand everything that you do, or that you have 

someone else do 

• Control everything that you can 

• Be as descriptive as possible 

• Make sure that your methods allow you to collect the data you 

need 

 









Presenting Data 

• Pay attention to how workers in your area present their data 

 

“Put your data in the formats used by other scientists within your field. The 
competition judges will be science professionals with an expectation about 
how data in a particular field is communicated. In general, you should 
emulate the types of graphs, figures, and data tables you see in top journals 
within the area of science in which you're working. Your mentor will also be 
a good source of constructive criticism on this subject.” - Amber 



Analysis 

• Without data analysis you don't know what your data really 

mean. In other words, you can't draw conclusions without doing 

data analysis. 

• Figure out what happened and explain why it happened 

• Apply your background research – analyze your data the way 

they analyze their data. 

• Error analysis (std. deviation, reproducibility, error prorogation) 

• Data analysis involves making graphs (bar charts, histograms, 

scatterplots, box and whisker plots, etc.). It isn't wise to crunch 

numbers without first looking at a graph. 

• After making your graph, calculate some descriptive statistics, 

in accordance with your grade level 



Analysis 

• Without data analysis you don't know what your data really 

mean. In other words, you can't draw conclusions without doing 

data analysis. 

• Figure out what happened and explain why it happened 

• Apply your background research (equations, etc.) 

• Error analysis (std. deviation, reproducibility, error prorogation) 

• Data analysis involves making graphs (bar charts, histograms, 

scatterplots, box and whisker plots, etc.). It isn't wise to crunch 

numbers without first looking at a graph.  

• After making your graph, calculate some descriptive statistics, 

in accordance with your grade level (you don't expect a 3rd 

grader to check a distribution for normality).  









Lab Notebooks 

• Arguably the most important part of your project 

• If it’s not in the lab book, you have no proof that you did it 

• Everything you think, plan, or do goes in the book 

• Multiple lab books, binders, folders are OK 

• Lab book important even though you might not be judged in 

person until the end 

• See Handout, “Lab Notebook Guidelines”. 

“Keep a detailed and up-to-date lab notebook with you at all times . . . the 
lab notebook should show detailed thought processes, notes, procedures, etc. 
Your lab notebook should go everywhere with you so you can jot down ideas 
on a whim.” - Amber 



Display Boards 

• Titles should be descriptive and should include the 

question/problem being addressed or the subject, independent 

variable and dependent variables. 

• When including information on the display board students 

should be as concise and precise as possible. This is especially 

important when writing the question, hypothesis, methods, 

analysis/conclusion. The display board should be able to “speak 

for itself”. 

• Proof read and spell check. 

• Don’t overwhelm the judges with data. Include the most 

important aspects on the display board and put everything else 

in a data book.  

• See Handout, “Display Board Tips”. 

 







Abstracts 

• An abstract is a brief, written description of your project that 

explains your project’s purpose, procedures, data, and 

conclusions. It is a self-contained summary that tells the reader 

why they should care about your project and what you found 

out. The abstract is concise, but complete—it communicates the 

essence of your project. 

 

• Just like scientists, science fair judges read your abstract and 

may make preliminary judging decisions based on your 

abstract. A good abstract is like a good first impression—it goes 

a long way. 

 

• 250 Word limit – See Handout, “A Quick Guide to Abstracts” 

 
 
 


