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SCIENTIFIC INQUIRY

Steps to the Scientific Method

Name: Date:

Your feacher has just announced that there’s going to be a science fair this year, and
that your project needs to follow the scientific method-—the step-by-step process
that scientists follow when they perform an experiment. Where should you begin?
Step One: Don‘t panic! Step Two: Check out the cheat sheet below. It outlines the

scientific method.

1. Make an observation. Then, propose a research question based on your
observation. , ’ ‘
A good science-fair project question is testable and measurable. For
example: Which brand of bubble gum keeps its flavor longest? You can
test this by chewing different brands of gum and measuring how long
the flavor lasts for each brand. The best questions are usuclly ones that
you have a genuine inferest in answering,

2. Identify the variables.
A science-falr project involves variables, or things that change or could
be changed. There are two types of varlabies: independent and
dependent variables. An independent variable is one that you change
on purpose. For instance, if you were experimenting to find out which
brand of gum keeps its flavor longest, you may choose to fest three
different brands of bubble gum. The dependent variable, or the factor
that responds to a change in the independent variable, would be the
amount of time that the flavor [asts.

You'll also want fo identify your constants, or things that will stay
unchanged. For instance, you might tesf only bubble gum that is sugar
free. And fo make sure that the amount of gum you test is equal each
time, you might choose to fest only sticks of gum—not gumballs.
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Research your fopic fo learn more about it.
Research comes in many forms. You can research a topic by going fo the

library, performing Internet research, interviewing a scientist, or even
speaking with experts af museums, zoos, hospifals, and so on. For our
example, you might Interview a spokesperson or scientist from a bubble-

gum company.

; Develop a hypothesis, or a possible answer fo your quésﬁon.

Your hypothesis should be based on your research. it s important fo
remember that it is okay If your hypothesis furns out to be wrong. You can '
learn a lot from any hypothesis—whether it Is right or wrong. Your science-

fair project will help you fest your hypothesls.

. Design an expetiment that will help you answer your research quésﬂon.

Come up with an experiment procedure. This list of steps should be
detailed enough so that anyone could read it and repeat the experiment
exactly as you performed if. :

vou will want fo run several frials. That means that you'll want 1o repeaf
your experiment several fimes. The more times you repeat the experiment,

the more reliable your results will be.
Record your experiment results In a journal. The more notes you take,

the easier it will be fo type up your report (more on thaf later). Also, fake
photos fo document your work as you go.

. Draw conclusions from your results and type up a report that explains

your project, results, and conclusions.
The report should be typed and include neat and colorful charts and

graphs.
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Sample Project One: Stretch Test

Name: v ' Date:

Below is an example of a science project from start to finish.
You can use this as your guide as you work on your own project.

Project Topic: How a Person’s Flexibility Changes
Throughout a Workout

Project Title: Stretch Test

1. My Question

The question | plan to answer with my
experiment is: Are people able to stretch
farther before or after hangingin a
forward bend?

2. My Purpose ,
Rewrite your question to complete the
following senfence. The purpose of my
experiment is to: find out when people are
most flexible~at the start or end of a workout.

3. My Variables _
My independent variable, or the one thing | plan to change, is: the total
- length of time spent hanging in a forward bend before giving a stretch test,
My dependent variable, or the change | will measure, is:
the distance that people stretch. >
My controlled variables, or the things | will keep the same, are:
people will perform the same stretch test. I wilt make sure that the room
temperature stays constant throughout the workout because people’s
muscles loosen up in warmer temperatures. I will have people perform the
stretch ’res‘r three days in arow, always at the same time of the day.

4. My Research
Go to the library, perform Internet research or inferview an expert to gather

information about your topic. Keep notes on your findings:

It s best fo do light strefching before a workout and a more thorough
stretching routine after a workout, Stretching your muscies when they're
coldincreases your risk of pulled muscles. Source: Mayo Clinic staff,

~ Stretching:Focus on flexibility, The Mayo Clinic,
httpy/www mayoclinic comrhealthfstretc hing/HQO U7
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Sample Project One: Stretch Test
{continued)

5. My Hypothesis :
A hypothesis is a possible answer fo a research question. Reread your

question in Step 1. Based on my research, my hypothesis is:
The longer a person works ouf before stretching, the farther the person '

will be able to stretch,

6. My Procedure
Materials:

ruler
masking tape
- clock
pencil
paper
Procedure Steps:

l. Place aruler on the floor,
2.Use masking tape to Tape the ruler to the floor.

3.Ask a person to sit on the floor with his or her legs straight out in
front and heels lined up with the ruler’s 5-inch mark. Have the person
separate his or her heels by 12 inches.

d. Have the person lean forward, arms stretched siraight out in front
as far as he or she canreach,

5. When he or she can’t stretch forward comfortably any more, have
the person put his or her fingertips down on the ruler.Rec ord this
distance (measure from the 0-inch mark).

6.Have the perso.n stand up and hangin a forward bend for one minute.
7. Repeat Steps 3 through 5.

%.Have the person s‘rqﬁd up and hang in a forward bend for another minute.
9. Repeat Steps 3 through 5 oncé more.

10.Repeadt the experiment with the same person for three days in a row.
Perform the experiment af the same time each day. :
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Sample Project One: Stretch Test

(continued)
7. My Data
independent | . S ‘
Variable: Dependent Variable: Distance strefched (in inches)
Tofal length - :
of time In Trial 1 Trial 2 Trial 3 Average

forward bend

0 minute 3inches 2 inches dinches 3 ihches
- 1 minute dinches Jinches 5 inches dinches
2 minutes 5 inches dinches 6 inches 5 inches

8. Graph of My Data

EFFECT OF TOTAL TIME SPENT IN FORWARD BEND
ON THE DISTANCE A PERSON CAN STRETCH

Trial 1

- BE] Trial 2

BN Trial 3

DISTANGE STRETCHED
(In inches)
DO = N W s o

o

0 —

TIME. IN FORWARD BEND (in minutes)

9. My Conclusions _
Based on my resulls, I conclude that my hypothesis was correct.The
longer a person works out before stretching, the farther the person will
be able to stretch. I would like to see how other forms of workout
affect the distance a person canstrefch, For instance, would doing
Jumping jacks help a personstretch farther?

10. A Sketch of My Display = Stretch Test
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20

Name:

Science-Project Ideas That
Will Wow Judges!

Date:

‘Read this list of 200 science-fair project ideas.
Circle all of the ones that sound interesting fo you.

How does the tempsrature of a tennis ball
affect the height of ifs bounce?

. How does the air pressure of a soccer ball

affect how far it travels when kicked?

. Does a metal baseball bat vibrate more’

than a wooden one”?

. How does the welght of a bowling ball

affect how many pins the ball knocks
down?

. Which increases your heart rate more:

walking up and down real stairs or uslng a
stalr-master?

6. How does yoga affect your flexibllity?
7. How does fast dancing affect your heart

10.

n
12.

13.

14.

15.

16.

17.

18,

rate?

. How does humidity affect the curliness of

hair?

. How does a shampoo’s brand affect the

strength of hair?

How does the type of material affect how
long a shirf fakes to dry?

Which nail polish best resists chipping?

How does the fat content of cheese affect
its stretchiness?

How does the length of time that a soda
bottle is open affect lis fizziness?

How does the temperafure of water aoffect
the time it takes o freeze into ice cubes?

How wilt the time spent chewing bubble
gum affect its bubbles’ maximum size?

How will adding different fiavors of Kool-Ald®
to water affect the water’s bolling point?
Which brand of popcorm leaves the fewesT
unpopped kerels?

Does the flavor of gelatin affect the
amount of fime it takes to set?

19.

20.

21.

22.
23.

24,

25.

6.

27.

28.

29.

30.
31
32,
33,
34.

35.

36.

How does playing video games affect
hand-eye coordination?

What Is the effect of toothpaste brand on
teeth-cleaning power?

What brond of paper towel is most
absorpbent?

What brand of frash bag can withstand the
most weight before ripping?

How does a light bulb’s wattage affectthe
amount of heat détected above a light?

‘Under what color light do plants grow best?

Which brand of mouthwash kills the most
bacteria? :

Which brand of breath mint lasts longest?
How does the amount of sugar In

homemade ice cream affect how fast
it freezes?

In a blind taste test, can you tell the
difference between nonfat, low-fat, and
whole milk?

When you pour soda out of a newly
opened soda bottle, which produces more
fizz: regular or diet soda?

How does brand affect ketchup’s flow?
Given the same amount of water, how

does pot size affect the amount of time If
takes fo boll water?

Where is the best place 1o store home-
baked cookies to keep them fresh longest?
How doss the amount of yeast affect how
high bread rlses?

Which cereal brand stays crunchy In milk
the longest?

Which brand of chocolate bar melts fastest

In the sun?

Which type of bread turns moldy first: store-
bought or bakery bread?
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37.

38.

39.

40.

41.

42.

43,

a4,
45,
a6.
47.

48,

50.

51,
' 52.
53.

54,

55,
56.
57.
58.

59.

How does the type of container affect.ice
cream’s melting fime?.

Which can support more welght: paper or
plastic grocery bags?

Does the fype of animal In a pef—sfore
window affect the number of people who
are attracted to the window?

Does the color of a terrarium affec’r a
lizard’s skin color? . '

Does the brand of kitty !m‘er affect
clumplng? :

Does HsTemng to one type of music lower ™
heart rate mére than another fype?

How old does chewed gum have fo be
before it stops sticking to shoes?

Which frozen dessert melts slowest: fce
cream, frozen yogurt, or sorbet?

How does the tension In a viclin’s strings
affect Its pitch?”

How does the size of a drum f::ffecxL its
pltch?

How does a person’s Gge affect his orher
flexiplity?

How does a person’s age affect his or her

~ ability to see at night?
49.

How does the amount of air In a bicycle’s
tfires affect how long it Takes the blke to

brake?

How does the size of a bleycle’s ﬂres affect
how far it travels glven a specific amount of
pedaling?

How does hair’s curliness aoffect its s’rreng’rh?
How does color affect a person’s mood? .

How does the fime of day affect your
body’s temperature?

How does the type of music that a person
listens to while exerclsing affect how hard
he or she works out? '

Does one type of food fill you up faster than
another?

Which grows faster: fingernails or toencils?

Does gender affect lung capacity?
If you are rlgh’r-hdndeg‘i or left-handed, do
you also prefer a certain foot?

Does the surface of a fennils court affect
the helght that a tennis ball bounces?

SCIENTIFIC INQUIRY

62,

63.

64.

65,

66.

67,

68,

69.

70.

7.

72.
73,

74,
75.

76.
77.

‘78,

79.

80.

8.
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Science-Project Ideas That
“'Will Wow Judges!

60.
A

Does the fime of day affect your flexibllity?
How does dlr temperature affect your
flexibility? ,

Does a no-name stain remover work just as
well as a brand name? .
Which Is a befter insulator: wool, cotton, or
down feathers? ’

How do varlous skl waxes affect the amount:
of friction between the ski and the snow?
Does playing Sudoku puzzles improve your
performance on other types of puzzles?
How does shutter speed affect the color of
a photograph?

How can you speed up the ripening of
tomatoes?

What effect does watering have on how
fast a plant grows from a seed?

How does gravity affect the direction of a
plant’s growth?

Do alt plants seek out light?

How does the welght of a paper cnrplc:ne
affect its abllity to fly? !

How doses a pardchute’s material affect the
speed af which it falls?

How does the anticipation of a ticklie’ cffec:’r
you? |

How does the weather affect your mood?

Which type of soap removes more grease.
dish soap, hand soap, or shampoo?

Which type of frult Is more acidic: lemons,
oranges, or watermelon?

What type of ground layers limif eroslon
most: sand, gravel, or soll?

How does the speed of ariver’s current
affect the size of the grains on the
riverbed?

How does the type of music played in a
sfore affect the number of purchases made
by customers?

In what fype of ighting does a plant grow
best?

What difference do low-phosphorous

fertllizers have on o lake's pollution-levels
compared with standard fertilizers?
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82.

83.
84.

85.

8s.
87.
gs.

89.

» 9.
sl
92,
?3.

24.

95.

96.

97.

98.

29.

100.

101
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2@ Science-Project Ideas That
Will Wow Judgesl
How does the type of seed ina- 102. How does the time of year affect the

birdfeeder affect the types of birds that
the feeder atfracts?

What types of flowers attract the highes‘r
number of butterflies?

Which brand of potato chips has the
least grease?

How does the material of a bandage
affect its abliity to stick aofter getting wet?

How does the time of day affect leveis of
algas in a lake?

How does tire piessure affect a oor's.fuel
efficiency?

How does the amount of air In a ballcon
rocket affect how far it flles?

How does the type of siring used in o
“can and string” phone affect the
phone’s ability o fransmit sound?

Does one cell-phone carrier get better
reception than other cartiers?

Do “triple roll” tollet paper rolls really last
three times as long as regular rolis?

Are rooms with carpeted floors noisier or
guieter than rooms with wooden floors?

How does humidity affect how often a
plant needs to be watered?

Can people teli the difference between
muslc played on an MP3 player, CD
player, tape player, and turntable?

How does temperature affect the grow*h
of mold?

How does meditation affect your heart
rate?

Which has a longer life: an LED or an
incandescent light bulo?

Is the incidence of asthma in a region
related to the area’s level of air
poliution?

How does the color of a shirt affect the
amount of heat it absorbs?

How does the amount of daylight that
enters your room affect how late you
sleep?

How does the type of stuffing In a pmow
affect its fluffiness?

103.
104.
105.

106.
107.

108.

109.

no.

m.

na2.

n3.

4.

115.

1é.

nz.

118.

19.

120.

121

number of hours of daylight In a 24-hour
period?

How does the magnification of
binoculars affect how far you can see?
Do dit chocolate candies have the same
melting point? :

Do different types of onions make your
eyes tear up more than others?

Which Is better at cleaning mold and
mildew: vinegar or commercial cleaning
agents?

Does maple syrup's “grade” affect its
flow?

Do different brands of batterles last
longer than others?

Which uses more water: a shower or a
bath?

Which type of cup will keep a hot drink
warm longer: paper. plastle, Styrofoam,
or glass? '

Do natural mosquilto repellants keep
more mosquitoes away than artificial
repellants?

How do gos stations affect the soII
around them?

Which cleans teeth more effechve!y
baking soda or toothpaste?

Does the length of a clock’s pendulum
affect ifs period?

Which holds hair In-place for a Ionger
period of time: gel or hairspray?

Does listening to music while studying
affect your performance on a memory
test?

Does a person’s height affect his or her
ability to successfully make a jJump shot
in basketball?

How much trash do you keep out of
Jandfill by recycling paper and plastics?

Which type of photos do people hold on
to longer before making prints: digital or
film? '

Do mood rings accuratsly predict a
person’s emotions?

Is a person’s favorite subject in school
influenced by gender?
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2 Science-Project Ideas That
Will Wow Judges!
122. Does ‘rhé weight of a baseball bat affect 141, Does your cat prefer one brand of food
- how far the ball goes when It Is hit? over another? -

123. Does the temperature of a hockey puck 142, Can blindfolded psople fell the difference
affect how far It will fravel when struck by between bottled water and fap water?
the stick? ' 143. s there a relationshlp between people’s

124, Do glrls spend more time talking on the age and the amount of fime they can
phone with friends than boys? hula hoop?

125. How does the type of food dispensed in 144.. Do objects float better In freshwater or in
school vending machines affect the sait water?
ehcﬂgg cohoices that kids make throughout 445 How does a person’s age affect reciction
the days time?

126. ;/Z.F;? type of ferfllizer helps plants grow 146. How does caffeine affect people’s heart

' rate?

2% Whicr;y:wc;s d beflfer TCZODCS oz;survrvcélé 147. Do some materials conduct heat more
grass that was planted as seed or sod? s &y SRaTD

128. Is there a correlation between gender

r 148, How does the roughness of sandpaper
and the.RUmbsr of Push-ups fhidk @ affect its ability to smooth vaflous
person can do? ‘
' surfaces?
129, C[))g} Ck)src;sf friends have the same favorite 149. How does Increasing the height of a ramp
e : affect how far a ball rolls down the ramp? -
120: ﬁ:ﬂ?}:@fgrggzﬁs?sale IR Imare 150. How does the strength of a magnetic fleld
: ' vary with the magnet?

131.  Are kids more likely to be Influenced by : ; ;
ads that feature other kids or by ads that 15l SCO?; g 2?%%23{”2{5:23“ pef dog by the
feature aduits? N ,

132. Doss the amount of time o student spends 152, D;oeg ’rSe ?’ﬂi wt;z egz;cge reguiery heye @
watching TV affect his or her grades? 9 g capacily

133. Does the length of a surfboard affect Its 158: CEnESCPS Uis felrsnse ot heczring

; alone to tell apart a penny, nickel, dime,
stabillity? and quarfer?

134, Which r : N

ch stays fresher fonger: organic of 154. Do left-handed people prefer the same
nonorganic fruit? , X

135. Does a person’s age affect whether he senealSIbISe R e ISR anCiSt peeRisd
or she goes to the Internet, radio, TV, or 155. Does the type of liquid in a glass affect
iltoby ket T

' - e nm 557

136. Which stains dentfures more: coffee, soda, , L , ¢ )
of grape julce? . 156. D;)eg ;‘he length of a wind chime affect Ifs

ch?

137. How does the fempetature of a pool’s N .
water affect the speed at which a 157. Do people who live In rural areas name
swimmer swims? - constellations correctty more offen than

- i j RS r?
138. Does the use of flippers help a person ‘ PRTREIE MRS VS I SHiegt
" swim faster? 158. Does weather affect satellite-TV

139. Do you wake up feeling more alert when reception?
you awaken to an alarm clock that 159. Do girls and boys talk about the same
buzzes, plays music, or plays nature topics as each other when they hang out
sounds? : with thelr friends?

140. Does the size of a dog determine how 160. Does the length of a bat affect how far a

high or low-pitched ifs bark 1s?

baseball will travel?
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161

162.

163.

164.
165.

166.

167.
-168.
169.
170.
7.
172.
173.
174.

175.
176.

177. -

178.
179.
180.

181
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2@@ Science-Project Ideas That
will Wow Judges!

Does your dog prefer water directly from
the faucet or tap water that’s been
refrigerated? _

How offen can people accurately tell if

someone is happy. sad, or mad just by
looking af the person’s eyes?

How often can people correctly
determine if a person is left-handed or
right-handed Just by looking ot the
person’s handwriting?

What melts ice the fastest: sand, cat litter,
or mineral rock salf? .

Does temperature affect the growth rate
of shoots on a potato?

Which type of contalner fraps the most

neat: a shoebox covered in aluminum foil,

plastic wrap. or wax paper?

How does the shape of a boat’s hull
affect its speed?

How does water pressure vary with

- depth?

Which best helps prevent soil erosion on a
slope: plants, rocks, or mulch?,

Does one brand of antacid neutrailze
aclds faster than ancther?

Do gym shoes have more bacteria than
sandals? - '

Does sunlight fade the paper more In
books or in magazines?

i which room of the house do plants
grow the highest? !

Which toothbrushes last longest: ones with

‘natural or nylon bristles?

Which air freshener lasts longest?

Do mildew-resistant shower curtains reclly
keep mildew away longer than regular
shower curtains?

Does a person’s weight vary throughouf
the day?

Do certain bicycle helmets hold up befter
after an impact than others?

Can you skate faster with in-line skates or
roller skates? A '

Do thunderstorms happen more often in
the affernoon than in the morming? ’

Does bread stay fresher longer when itis
kept In the refrigerafor or on the counter?

182.
183.

184.
185.

186.
187.

188.
189.

190.

191

192,
193.

194.

195.

196.

197.

198.

199.

200.

" Which kind of gum keeps ifs flavor longer:

sugar-free or regular?

Which lightens stains better: vinegar or
lemon juice?

Which type of bread toasts fastest?

Do bigger lemons have more seeds than
smaller ones? :

Does squinting improve ydur vision?
Do fans really make you cooler or do they
just make you fesl like you're cooler?

Do taller people take longer strides than
shorter people?

Can you judge depth as well using just
one eye than using two?

Does your *handedness” have any
relation to which eye Is stronger?

Does exercise Increase or decrease your
energy level? :

How does your sight affect your balance?

Which do people prefer. a booth or a
table toward the middie of a restaurant?

Do plants inside a mall grow faster under
artificial light or under a skylight?

Does listening o rock music make you eat
faster than listening to classical music?
Does eye color affect how well a person
sees?

Does toothpaste with whitener whiten
teeth more than reguilar foothpaste?

Does washing your hands reduce the
amount of bacteria on them more than
not washing? _
Does using condlitioner ieave your hair with
fewer knofs than not using conditioner?

Does hair take longer to dry when using a

‘hair drier or when it dries naturally?

Now, reread all of the questions that you circled.
Do these questions have anything in common?
if so, what? ’

Look at your answer above. If the questions you
circled have anything in common, you probabty
have a strong inferest in that topic. You might
want fo think about doing a science-fair project
on that topic. B
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