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I. Introduction to the guide 
So! You are doing a science fair project. How do you feel? Enthusiastic? Fearful? 
Adventurous? For some of you, it is an assignment given by a very keen teacher; 
for some of you, it is the pursuit of an idea that you have been passionate 
about since you were two; and for others, it was a kitchen disaster, turned 
into a scientific problem. Whatever the case, you are now full of questions 
and ideas. This booklet will help guide you through your project and calm 
your nerves!  

II. Type of Project 
The project that you choose will fall into one of a number of scientific 
categories and may be an experiment, innovation, or study.  

A. Experiment 
An investigation undertaken to test a specific hypothesis using 
experiments. Experimental variables, if identified, are controlled to 
some extent. 

An outstanding experiment devises and carries out original 
experimental research which attempts to control or investigate most 
significant variables. This would include statistical analysis in the 
treatment of data. 

For example: Can Windex kill cancer cells?  

B. Innovation 
The development and evaluation of innovative devices, models, techniques or 
approaches in technology, engineering, or computers (hardware or software). 

An outstanding innovation integrates several technologies, inventions or designs and 
constructs an innovative technological system that will have human and/or 
commercial benefit. 

For example: The invincible rubber car – it will never crash!  

  



! !

!"#""#$%! &'(%)'%!*#(+!*,-).#/(,)!01!!23-4)(!5%)/,+67(8!"+,$+#44% ! 9:!;,<%4=%+!9>?>"
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C. Study 
2!',33%'/(,)!#).!#)#3@6(6!,A!.#/#!/,!+%<%#3!%<(.%)'%!,A!#!A#'/!,+!
6(/-#/(,)!,A!6'(%)/(A('!()/%+%6/B!C/!',-3.!()'3-.%!#!6/-.@!,A!'#-6%!#).!
%AA%'/!+%3#/(,)67(86!,+!/7%,+%/('#3!()<%6/($#/(,)6!,A!6'(%)/(A('!.#/#B!

2)!,-/6/#).()$!6/-.@!6@)/7%6(D%6!()A,+4#/(,)!A+,4!#!<#+(%/@!,A!
6($)(A('#)/!6,-+'%6!E7('7!4#@!(33-6/+#/%!'#-6%!#).!%AA%'/!,+!,+($()#3!
6,3-/(,)6!/,!'-++%)/!8+,=3%46!/7+,-$7!6@)/7%6(6B!C/!(.%)/(A(%6!
6($)(A('#)/!<#+(#=3%6!E(/7!#)!()F.%8/7!6/#/(6/('#3!#)#3@6(6!,A!.#/#B!

For example: The mysteries of the Bermuda Triangle revealed! Ship 
disappearances correspond to giant jellyfish migratory routes.  

G7%!,+($()#3(/@!,A!@,-+!8+,H%'/!(6!%I/+%4%3@!(48,+/#)/!#6!E%33B!2)!,-/6/#).()$!8+,H%'/!(6!7($73@!
,+($()#3!,+!7#6!#!),<%3!#88+,#'7!/,!#)!%I(6/()$!J-%6/(,)B!G7%!8+,H%'/!67,-3.!67,E!+%6,-+'%A-3)%66K!
'+%#/(<(/@!()!.%6($)!#).!/7%!-6%!,A!%J-(84%)/!#).L,+!',)6/+-'/(,)!,A!8+,H%'/B!

III. The Process 

A. Research your topic 
M%#.!=,,N6!A+,4!/7%!3(=+#+@O!,=6%+<%!+%3#/%.!%<%)/6O!$#/7%+!
%I(6/()$!()A,+4#/(,)O!3,,N!A,+!-)%I83#()%.!,+!-)%I8%'/%.!
+%6-3/6B!G#3N!/,!8+,A%66(,)#36O!E+(/%!/,!',48#)(%6O!#).!,=/#()!,+!
',)6/+-'/!)%%.%.!%J-(84%)/B!2'#.%4('6!#).!8+,A%66(,)#36!#+%!
),/!6'#+@P!Q,-!)%%.!/,!$%/!8#6/!@,-+!()7(=(/(,)6!#).!%4#(3!,+!
'#33!/7%6%!8%,83%B!Q,-!4#@!=%!6-+8+(6%.!=@!7,E!#88+,#'7#=3%!
/7%@!#+%B!!
G7%+%!#+%!4#)@!E%=6(/%6!/7#/!8+,<(.%!@,-!E(/7!7-).+%.6!,A!
6'(%)'%!A#(+!8+,H%'/!(.%#6B!G7%6%!#+%!4,+%!3(N%!A-)!R/%483#/%!
8+,H%'/6!6-'7!#6!8,/#/,!=#//%+(%6K!S7(3%!#!E%=6(/%!'#)!$(<%!@,-!
#!$%)%+#3!$(6/!,A!8+,H%'/!(.%#6K!.,!),/!3(4(/!@,-+6%3AB!Q,-!E#)/!
@,-+!8+,H%'/!/,!=%!-)(J-%!#).!@,-!E#)/!/,!#'/-#33@!'#+%!#=,-/!
(/P!G7()N!#=,-/!@,-+!()/%+%6/6!#).!7,==(%6P!S7#/!.,!@,-!.,!
,-/6(.%!,A!6'7,,3T!G7%+%!7#<%!=%%)!$+%#/!8+,H%'/6!()!/7%!8#6/!
#=,-/!.(AA%+%)/!7,'N%@!6/('N!.%6($)6K!4,+%!%AA%'/(<%!+-))()$!
67,%!6,3%!A,+!E#3N()$!()!/7%!6),EP!

B. Organize and theorize 
U+$#)(D%!@,-+!+%6%#+'7B!;#++,E!.,E)!@,-+!7@8,/7%6(6!=@!A,'-6()$!,)!#!8#+/('-3#+!(.%#B!Q,-!
'#)!6/#+/!(6!#!=+,#.%+!/,8('!/7%)!)#++,E!(/!.,E)B!V-6/!+%4%4=%+K!@,-!7#<%!#!<%+@!3(4(/%.!
/(4%3()%!/,!A().!#)!#)6E%+!/,!@,-+!J-%6/(,)K!6,!.,)W/!/+@!/,!A().!/7%!2)6E%+!/,!X(A%K!/7%!
Y)(<%+6%K!#).!Z<%+@/7()$B!!
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For example, we can build on the rubber car idea. There 
are many factors that can be used to judge whether a 
car is safe, such as how well the car holds its shape and, 
more importantly how much damage the driver and 
passengers suffer in the event of an impact. I now have 
the choice of measuring all of these factors to judge the 
safety of my rubber car, or I can focus on one factor 
which I think is the most important, how well are the 
passengers protected? Even now, there are many 
variables to test. I can make models to simulate the 
head and brain of an average person and see how 
impact affects brain structure, or I can make models to 
simulate the skeletal integrity of an average person.  

C. Make a timetable 
17,,6%!#!/,8('!/7#/!'#)!=%!.,)%!()!/7%!#4,-)/!,@!/(4%!A,-!7#<%B!C.%)/(@A!(48,+/#)/!.#/%6!
()'3-.()$!6'7,,3!.%#.3()%6!#).!6'(%)'%!@#(+!+%$(6/+#/(,)!.#/%6B!D,-!67,-3.!#36,!()<,3<%!A,-+!
4%)/,+!()!/7(6!8+,'%66!#6!E%33B!D,-+!4%)/,+!4#A!7#<%!4,+%!%F8%+(%)'%!()!8+%.('/()$!7,E!
3,)$!%#'7!8#+/!,@!A,-+!%F8%+(4%)/!E(33!/#G%B!236,H!=A!E,+G()$!,-/!#!/(4%/#=3%!/,$%/7%+H!A,-!
'#)!$%/!#!=%//%+!(.%#!,@!E7#/!A,-+!4%)/,+I6!6'7%.-3%!(6!3(G%!#).!E7%)!/7%A!7#<%!/7%!4,6/!
/(4%!/,!7%38!A,-B!D,-+!4%)/,+6!#+%!#33!<%+A!=-6A!8%,83%!6,!7#<()$!/7(6!/(4%/#=3%!E(33!7%38!
/7%4!E,+G!,-/!/7%(+!6'7%.-3%6!#6!E%33B!J%4%4=%+!/,!3%#<%!83%)/A!,@!/(4%!/,!',33%'/!#).!
#)#3AK%!.#/#B!L7%A!#+%!%M-#33A!(48,+/#)/!()!8+,.-'()$!#)!%F'%33%)/!8+,N%'/B!O#6/3AH!3%#<%!
/(4%!/,!E+(/%!#!8#8%+!#).!8-/!/,$%/7%+!#!.(683#AB!2!$,,.!E#A!/,!6/#+/!,)!A,-+!/(4%/#=3%!(6!/,!
E,+G!=#'GE#+.6B!!

D. Plan your experiment, study or innovation 
P+(/%!#!+%6%#+'7!83#)!/,!%F83#()!7,E!A,-!E(33!
.,!A,-+!%F8%+(4%)/B!

E. Consult your 
teacher/supervisor/mentor 
Q(6'-66!A,-+!E,+G!E(/7!#)!#.-3/!6-8%+<(6,+!,)!
#)!,)$,()$!=#6(6B!

F. Conduct your experiments, study, 
innovation 
R%%8!.%/#(3%.!),/%6!,@!%<%+A!%F8%+(4%)/H!
4%#6-+%4%)/H!#).!,=6%+<#/(,)B!17#)$%!,)3A!
,)%!<#+(#=3%!#/!#!/(4%!E7%)!%F8%+(4%)/()$B!
C)'3-.%!',)/+,3!%F8%+(4%)/6!()!E7('7!),)%!,@!
/7%!<#+(#=3%6!#+%!'7#)$%.B!C)'3-.%!6-@@('(%)/!)-4=%+6!,@!/%6/!6-=N%'/6!()!=,/7!',)/+,3!#).!
%F8%+(4%)/#3!$+,-86B!
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For many students, obtaining access to equipment beyond what is offered in their schools is 

a big challenge. For the most part, equipments found in your home kitchen and garage is 

sufficient. In fact, it is almost preferred that you construct your own equipment as this 

shows that you understand the whole process of what you are measuring and how the 

measurement is done. If you use more high-tech equipment, the process of measurement is 

hidden. All you have to do is put in a sample, and the machine will spit out a number. 

Judges at science fairs often encounter a situation where they see a very well-made poster 

with flawless data analysis, but when asked, the student does not understand what values 

were actually measured and what that meant. This would lead the judge to think that the 

student doesn’t completely understand his/her project. 

On the other hand, some projects just can’t be 

completed with home-made equipment. In this case, 

students need to gain access to professional equipment, 

most likely at a university. Many students are afraid to 

approach professionals and professors. To students, 

these people seem like a whole different species of 

animal. Actually, most of them are very friendly and 

approachable. One student obtained access to a 

viscometer in a university lab. When I asked him how he 

approached the professor, he replied: “I simply phoned 

them and they are extremely nice so they agreed :D ” 

(the smiley face was part of the original text)  

 

G. Examine your results 
When you complete your experiments, examine and organize your findings. Did your 

experiment give you the expected results? Was your experiment performed with the exact 

same steps each time? Are there other causes that you had not considered or observed? 

Were there errors in your observations? If possible, analyze your data statistically. 

H. Draw conclusions 
Which variables are important? Did you collect enough data? Do you need to conduct more 

experimentation? 

IV. Written materials 
A critical part of any scientific project is to record your results and conclusions properly. This 

section outlines the important steps for you and your project. 

A. Abstract 
An abstract is written once your research and experimentation are complete. It should 

include a statement of the problem/purpose of the experiment, the procedures used, your 
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.#/#!#).!@,-+!',)'3-6(,)6A!*,+!/7%!1#)#.#BC(.%!&'(%)'%!*#(+D!@,-+!#=6/+#'/!4-6/!),/!
%E'%%.!F(<%!.,-=3%B68#'%.!/@8%G+(//%)!8#$%6A!17%'H!3,'#33@!F,+!+%I-(+%4%)/6!,F!@,-+!
+%$(,)#3!F#(+A!2=6/+#'/6!#+%!.(6/+(=-/%.!/,!/7%!J-.$%6!/,!F#4(3(#+(K%!/7%4!G(/7!/7%!8+,J%'/A!
L7%!#=6/+#'/!(6!%<#3-#/%.!#6!8#+/!,F!/7%!8+,J%'/A!2/!/7%!%).!,F!@,-+!#=6/+#'/D!#).!#36,!()!@,-+!
+%6%#+'7!8#8%+!#).!8,6/%+D!(/M6!<%+@!'+-'(#3!F,+!@,-!/,!/7#)H!@,-+!4%)/,+6!#).!,/7%+!8%,83%!
G7,!7%38%.!@,-!',483%/%!@,-+!8+,J%'/N!

B. Project Data Book 
2!8+,J%'/!.#/#!=,,H!67,-3.!',)/#()!#''-+#/%!#).!.%/ #(3%.!),/%6!/,!.%4,)6/+#/%!',)6(6/%)'@!
#).!/7,+,-$7)%66!/,!/7%!J-.$%6!#).!/,!#66(6/!@,-!G(/7!@,-+!+%6%#+'7!8#8%+A!!

C. Research Paper 
2!$,,.!+%6%#+'7!8#8%+!(6!3(H%!#!6/,+@=,,HA!O/!67,-3.!()/+,.-'%!/7%!+%#.%+!/,!/7%!'7#+#'/%+6!
#).!/7%!6%//()$!B!/7%!/,8('!,F!@,-+!8+,J%'/!#).!=#'H$+,-).!()F,+4#/(,)D!/7%)!8+,$+%66!/,!/7%!
#.<%)/-+%6!#).!'7#33%)$%6!/7#/!/7%!'7#+#'/%+6!F#'%!B!/7%!%E8%+(4%)/D!#).!F()#33@!7,G!/7%!
'7#+#'/%+6!,<%+',4%!/7%!'7#33%)$%6!P!/7%!+%6-3/6!#).!',)'3-6(,)A!

1. Title page 
1%)/+%!/7%!8+,J%'/!/(/3%!#).!8-/!@,-+!)#4%D!#..+%66D!6'7,,3!#).!$+#.%!#/!/7%!=,//,4!
+($7/A!

2. Table of contents 
O)'3-.%!#!8#$%!)-4=%+!F,+!/7%!=%$())()$!,F!%#'7!6%'/(,)A!

3. Introduction 
O)'3-.%6!@,-+!7@8,/7%6(6D!#)!%E83#)#/(,)!,F!G7#/!8+,48/%.!@,-+!+%6%#+'7!#).!G7#/!
@,-!7,8%.!/,!#'7(%<%A!

4. Hypothesis 
L7%!7@8,/7%6(6!(6!,)%!,F!/7%!4,6/!(48,+/#)/!8#+/6!,F!@,-+!8+,J%'/A!O/!(6!@,-+!8+,8,6%.!
%E83#)#/(,)!F,+!#!6'(%)/(F('!I-%6/(,)!=#6%.!,)!F#'/6!/7#/!@,-!7#<%!$#/7%+%.!F+,4!
3(/%+#/-+%A!Q,-+!7@8,/7%6(6!G(33!6%/!/7%!R/7%4%S!,F!@,-+!8+,J%'/A!T,G!@,-!.%6($)!@,-+!
%E8%+(4%)/!#).!',33%'/!.#/#D!#+%!#33!+%3#/%.!/,!7,G!@,-!F,+4!@,-+!7@8,/7%6(6A!

Example: Dishcloth vs. Sponge. Is it better to use a dishcloth or a sponge to do the 
dishes? 

Hypothesis A: My hypothesis is that it is better to use a dishcloth to do the dishes. 

Hypothesis B: Since bacteria tends to multiply in moist and protected places and 
sponges have many holes to protect the bacteria from being washed away, my 
hypothesis is that it is better to use a dishcloth than a sponge to do the dishes. 

O)!/7(6!%E#483%D!T@8,/7%6(6!0!(6!=%//%+!/7#)!T@8,/7%6(6!2!%<%)!/7,-$7!/7%@!8+%.('/%.!
/7%!6#4%!/7()$A!U)!/,8!,F!/7%!8+%.('/(,)D!T@8,/7%6(6!0!6/#/%.!/7%!<#+(#=3%D!=#'/%+(#D!
/7#/!G(33!=%!/%6/%.!/,!.%/%+4()%!G7#/!R=%//%+S!4%#)6A!
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5. Experiment 
Describe in detail the methodology used to collect your data or make your 
observations. Include enough information for someone to repeat the experiment. 
Include detailed photographs or drawings. 

Clearly state your variables and controls. This is something that many students 
overlook in their projects. The variable is one element or detail that you are 
manipulating and changing to test for your 
hypothesis.  

!"#$%&'()*%+$,-$./%$0,1/2*"./$314$5)"-6%$)#"7%2.+$
./%$3'#,'8*%$,1$./%$('.%#,'*1$91%:$."$;'1/$:,1/%1<$
1)"-6%$'-:$:,1/2*"./4$=/%$3'#,'8*%$,1$>?=$./%$
'("9-.$"@$8'2.%#,'$8%2'91%$A"9$'#%$-".$
('-,)9*'.,-6$./,1$%*%(%-.$"@$A"9#$1.9:AB$A"9$'#%$
(%#%*A$"81%#3,-6$/";$./,1$%*%(%-.$,1$'@@%2.%:4$

$

The purpose of a control is to make sure that the observations you make from your 
experiments are the result of changing your variable, and ONLY that variable.  

C1,-6$./%$1'(%$%&'()*%+$,@$;%$791.$2"()'#%$./%$'("9-.$"@$8'2.%#,'$,-$'$:,1/2*"./$'-:$
1)"-6%+$;%$;,**$-".$6%.$'$3'*,:$#%19*.$8%2'91%$'$:,1/2*"./$/'1$'$*'#6%#$19#@'2%$'#%'$
./'-$'$1)"-6%$'-:$'$1)"-6%$,1$./,2D%#$./'-$'$:,1/2*"./+$;/,2/$2'-$6#%'.*A$,()'2.$A"9#$
#%19*.14$E%%),-6$,-$(,-:$./'.$A"9$'#%$.%1.,-6$@"#$'$:,@@%#%-2%$8%.;%%-$./%$('.%#,'*1$
"-*A+$'$2"-.#"*$./'.$A"9$2'-$:"$;"9*:$8%$29..,-6$./%$1)"-6%$1"$./'.$,.$,1$./%$1'(%$
./,2D-%11$'-:$'#%'$"@$'$:,1/2*"./+$'-:$./%-$2"()'#%$./%$'("9-.$"@$8'2.%#,'$,-$./"1%$
.;"$('.%#,'*14$F"9$2'-$'*1"$29.$./%$.;"$('.%#,'*1$1"$./'.$./%A$'#%$./%$1'(%$;%,6/.+$
'-:$./%-$2"()'#%$./%,#$8'2.%#,'*$2"-.%-.4$$

6. Results 
Your results should include raw data that have not been altered, as well as analyzed 
data. In your data analysis, it is crucial to include statistics. Without statistics, you 
cannot say for sure whether the differences you observed were significant 
differences or were simply out of luck.  

!"#$%&'()*%+$(A$#';$:'.'$;"9*:$,-2*9:%$./%$1,G%$'-:$./,2D-%11$"@$%'2/$),%2%$"@$
:,1/2*"./$'-:$1)"-6%+$./%$.%()%#'.9#%$"@$./%$#""($;/%-$H$2"-:92.%:$(A$%&)%#,(%-.+$
/";$*"-6$H$1"'D%:$(A$('.%#,'*1$,-$:,#.A$;'.%#+$'-:$/";$(92/$8'2.%#,'$;'1$@"9-:$,-$
%'2/$),%2%$"@$('.%#,'*4$!"#$(A$:'.'$'-'*A1,1+$H$2'-$'3%#'6%$"9.$./%$'("9-.$"@$
8'2.%#,'$,-$'**$"@$(A$2*"./$1'()*%1$'-:$2"()'#%$./'.$."$./%$'3%#'6%$@#"($1)"-6%$
1'()*%14$H@+$1'A+$./%$'("9-.$"@$8'2.%#,'$,-$1)"-6%1$;'1$/,6/%#$./'-$,-$2*"./1+$H$2'-$
91%$1.'-:'#:$:%3,'.,"-$."$:%.%#(,-%$;/%./%#$./%$:,@@%#%-2%$,1$1,6-,@,2'-.$"#$-".4$
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Case 1. Amount of bacteria 
Sample cloth sponge 
a 2.0 4.0 
b 2.0 7.0 
c 3.0 6.0 
d 6.0 5.0 
e 5.0 7.0 
f 8.0 10.0 
   
Average 4.3 6.5 
STDEV 2.4 2.1 

 

 

Case 2. Amount of bacteria 
Sample cloth  sponge 
a 4.0 6.0 
b 5.0 7.0 
c 5.0 6.0 
d 4.0 6.0 
e 5.0 7.0 
f 3.0 7.0 
   
Average 4.3 6.5 
STDEV 0.8 0.5 

 

Notice how the average amount of bacteria found in cloth is the same in case 1, likewise 
for sponge. However, the standard deviation in case 1 is much bigger than in case 2. 
Visually, you can see that the error bars overlap in Case 1 but do not in Case 2. Thus the 
data that we have for case 1 is less reliable than in case 2. In case 2, we can say that the 
difference in bacterial content between cloth and sponge is SIGNIFICANTLY different. 

How do we calculate for standard deviation? Here’s the shortcut using Microsoft Excel… 



! !

!"#$#"#$%! &'(%)'%!*#(+!*,-).#/(,)!01!!23-4)(!5%)/,+67(8!"+,$+#44% ! 9:!;,<%4=%+!9>?>#
!

!! !

!! !

!! !

!

! %

& '

( )



! !

!!"#""#$%! &'(%)'%!*#(+!*,-).#/(,)!01!!23-4)(!5%)/,+67(8!"+,$+#44% ! 9:!;,<%4=%+!9>?>"
!

!"  #$%&'%%$()*
@7,+,-$73A!.(6'-66!%B#'/3A!C7#/!A,-!.(.!()!A,-+!8+,D%'/E!F,-+!+%6-3/6!67,-3.!=%!
',48#+%.!C(/7!/7%,+%/('#3!<#3-%6G!8-=3(67%.!.#/#G!',44,)3A!7%3.!=%3(%H6!#).I,+!
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