I. BASIC INGREDIENTS
FOR A SCIENCE FAIR PROJECT

TITLE

Choose ¢ caichy title. Make it specific. (For mere
information se= page 6.) It should describe one of
the three types of projects:

1. An investigation (page 7)

2. A collection or model (page 7)

3. A demonstration of o scientific

principle (page 8).

SCIENTIFIC METHOD

This is the method scientists follow ta do their
projects, (See pages 7 and 8) *

PURPOSE
HYPOTHESIS
PROCEDURE

A. Research

B. Experiments
RESULTS
CONCLUSION

ABSTRACT

This is a brief summary of your project.
(See page 10)

EXHIBIT

This dlisplays your project. (See page 9.)
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TILE OF PROJECT
PURPOSE RESULTS

PROCEDURE
1. RESEARCH

T 2. EXPERIMENT \—\7

HYPOTHESIS ICONCLUSION

* This book considers the scientific method Io include pupose, hypothesis, precedure,
results. conclusion—in that order. This I not the onty ordac for the scienfific method. For
insfance. youwr project may begin with an hypolhesis (an untostad tdea whieh might
sclus a problem or arswer a question), or some esearch inte an interesting fopic, orwith
anexpeiment, Sometimas the purmose of your project bocomes clear afier you test an
hypothesls conduct some lesaoreh, or pertorm an axperiment. See the sample abstroct
on page 22 for a different crdsr 1o the scieniific mathod.



Il. FROM TOPIC TO TITLE

. Student:
Guide:

Student:

Guide:

Student:

How do | do a science fair projoct?

What are you curious about?

well, tam interested in: 2T

- People - Diseases \(' H\

- Animals - Television \k

- Plants - Electricity \\ "\7

-Rocks - Poliution L

- Space - Clothing

- Music - Movies

- Weather - Computers ) -
- Efc., elc., etc, ., w

Wail @ minute! You ¢could do ¢ hundred projecis on any of
those. Decide what you're really curious about. Thenfocus on
something in particular.

Oh, you mean lika:

- What makes @ persen an adult? (reople)

- How can | best train my pet? (animals)

- How can plants best be profected against pests? (plants)
- What do the different colors in rocks mean? {recks)

- What is in the night sky? (space)

- What's the difference between music and noise? (music)
- How weather changes. (weather)

- How does sickness affect people? (diseases)

- Which TV. shows do people watch? (television)

- How does electricity do work? (electrlcity)

- How can pollution be controlled? (pallution)

- Which winter clothing is really best? (clething)

- Do movies change people’s attitudes? (movies)

- Simple computers. {computers)

Student:

That's a much betler list. It is the same set of ideas, but more
specific. But, well, you need to be very specific so you can
really figure things out. You
should try for the most exac! in-
formation you ¢can discover. If's
like the difference belween esti-
mating and measuring, kind of
like telling people you fell off a
tall ladder. Just think how they'd
react if you told them you fell off
aon eighleen foot |adder! Be
specific if you want peopie to
really understand you. In sclence
Information has to be exact if it's
really going to matier,

Let's see If | can make my list specific:

- How Eightn Graders Compare With Aduits (people).

- Does the Length of an Animal Training Session Make a
Difference? (animals)

- Can Companion Planting Protect Beans from Beetles?
{plants)

- Simple Tests for Mineral Detection (rocks).

- Measuring the Night—A Personal Sky Chart (space)

- What Makes @ Pleasing Scund? (music).

- Instruments That Measure Wearher (weather),

- Influences on the Rate of Recovery from the Commoen Cold
(disecse),

- Using @ Survey to Design Telavision Programs (tolevision).

- Can a Worn-Qut Battery Do Work? (electricity)

- Can Smoke Be Captured From the Air? (pcllution)

- Can Mice Decide the Best Insuiction? (clothing)

- Do Movies Affect People's Hopes and Fears? (movies)

- A Simple Computer Model ( computers),

Much befter. Your iist sounds like science project iitles! But
you could go on forever. Time fo choose . . .



lll. PROJECT TYPES
(THE THREE BASIC CHOICES)

TYPE 1 ® An investigation
- Can a machine really teach?
- How long does it take the heart to return to nermal
aofter exercise?
- What is the most electricity you can make using @
magnet and o cait?
- How rapidly does a plant make starch?

Any of these questions could become a science
project. Just foilow the scientific method:

PURPOSE
What exactly are you frving to figure out with your
project? Make a statement, for exampie: To find
out if a machine can really be used to teach,

HYPOTHESIS
Based on what you know, try to make an answer for yourcuestion, Thisis
yourbest guass, your hypothesis. As you ¢o your project, you will try to find
out it your hypothesis is true. A hypothesis is a starement, it might sound
like this: A simpie machine can tecch chilcren basic science facts,
PROCEDURE
A. Research—Collect information to halp you answeryour question. Use
books, magazines, inferviews, and V. Try contacting businesses,
utilities, governiment offices, sfc.

B. Experiment—Test your hypothesis. Try it out. For example, can your
machine feach scisnce facts better than another methed? How
can you find out? An hypothesis must be proved or disproved.

RESULTS
List your results. Use a notebock, charts, graphs, pletures, or tapes, Be
clearl Give facts, not opinions,

CONCLUSION
What did your project teach you? Even If your experiment proved your
hyoothesis wasn't true, you've lecmed something.

TYPE 2 » Construction of a Kit or Model, or Pulting
Together a Collection

- A model of a sclar nome

- Atelegraph system

- An ecalogy terrarium

- Types of fiowers

- A model of recycling plant

- Styles of handwriting

- Insulation materials and their uses

You could use any of thess as a project title. I
would be better if you could form a question, for
instance: How can a model of a solar heme show
storage of sclar energy? How doas a telegraph
systern work? Foliow the scientific method. Make it
part of your project,

PURPOSE
If your titie is @ question, the purpose of your project
is to provide an answer, for instance: to find out if
solarenergy can be stored as hoat energy within a
home.
HYPOTHESIS
This is an idea to try cut, Wher tested, It will heip you to accompiish
your purcose, for Instance: Amodiel of a sokar home will show that certain
materials wilf store solarenergy for use In home heating. An hypothasisis
Q possible answer fo a question or selution to a problem.

PROCEDURE
A. Research—Gather information to aid your purose,
8. Experiment—Test your hypothesis How can you prove that solar
energy can be stored as heat energy?

RESULTS
Give measurements, not statements like “more of less.”

CONCLUSION
What might your prcject lead to? What s s importance?



Il. PROJECT TYPE
CONTINUED

TYPE 3 ¢ Demonstration
of a Scientific Principle

- Measuring lung

A\g%“ == -

J @‘// pail experiment
- An oil-drop medel of @
splitting atom
- An electrical smoke
frap
Any of these demonstra-
tions could be turned
into & science fair pro-
ject. Think in terms of a question to help you get at the important ideas, for
insfance: Why should lung capacify be measured? Te have a guideline for
fthe project, follow the sclentific methad:

PURPOSE
What is your goal? It might sound like this: To find out if a farge lung
capacity is an advantage during exsrcise

HYPOTHESIS

Tell how you think yourproject can demonstrate whetherornotyou rsached
your goal, A hyeothesis might sound like this: Stucents with the largest
lung capacifies can dothe most exercise. An hyisethesis must batested.

PROCEDURE
A, Research—Saareh for information about your project.
B. Expertment—Test your hypethesist How exactly can you prove it?

RESULTS
List the main points of what you've leamed. What didyourresearch and
axperimants prove?

CONCILUSION
What does it all add up to? What Is the value of your pigject?

Student:

Guide:

Student:

Guide;

Student:

Guide:

Student

Guide:

WANT TO GIVE UP
OR GO ON?

Studant: It seems complicated. |
think | am getling a little
confused,

Guide: That's because you don’t
have much experience.
s like leamning o new
game, hobby, sport, or
job. Nobody knows every-
thing the first fime. Talk to
people who have done a
RIcject once or twice before. They will tell you that you'll pick it
up as you go along.

I'm still not too sure | remember it all

Lock. You are finding out about something, and making a
display. Making a science Iair project is like building a model,
doing a puzzle, playing ¢ sport or giving a musical per-
formance. You become better al itas you stick with i, Remember,
your project idea cantake you places, Take a look at page 11to
find out just whete your idea can fake you.

OK I've got on Idea for a project. I follow the scientific mathod,
but what de | need for the scienca fair.

You need your exhibit and an absiract,

That's it?

You bef!

What kind of an exhibit should | make, and what is an abstract?
Well, an abstract is a writien summary of your project, buf the

easlest way to find out is to visit a science fair or 1o look at
plctures or exhibits. I'll try 1o maike it sound uncomplicated.



V. EXHIBIT

108
INCHES

W

48 L]
l————INCHES ——

SIZE—1t must not be larger than 48 inches wide, 30 inchas deep (frent ta
back), and 9 feet tall, Keep your exhibit neat, uncluttered, and to the point.

MATERIAL—The materials must be strong, light weight and ssit-supporting.
You should be able tc assemble it yourseif. Be sure to make everyting sturdy
50 it can be safely transported. Make sure you can fit it into your car. Fasten
everything well. Use hardware not tapse,

SAFETY—Anything which might te hazardous is prohibited. Do not use open
flames, dangerous chemicals (aven household cleansers can be very
dangerous whenmixed). unshielded fight bulls, ete, You will need o su pply
your own electrical cord if needed. Be sure it's in gcod shape and uses a
fhree-prong (grounded) plug. Check with your teacher for complete rules,
Also, if you are working with live vertebrate animals, you will need to check
with your feacher for gpacial permission.

DISPLAY—Use attractive leftering. You might like to make up your own
cut-cuts because small stencil lstters can be hard to read. Use one-color
erinting fo aveid confuston. $pell correctly. Main points should be largeand
simple. Detalls must be clear 3-5 feat away, You may include any of the
following:

TLE OF PROJEST
PURROSE RESULTS
(photos.
PROCEDURE grepns eic.)
1. BESEARCH
—1 2. EXPERIMENT —
(DRAWINGS. PHOTOS
QUTUNE ETC)
HYPOTHESIS CONCLUSION

POSTERS—These “acvertise’ the main features of yourprojoct, Youmight use
drowings, pictures, outiines, ofe.

GRAPHS—Thers are many types. Line graphs, bar graphs, and picture
graphs all serve fo illustrate some kinds of results Check your math textoook
for more informaition. Consult with parents and teachers.

MODELS —Bo able to explain them|
PHOTOGRAPHS, SLIDES—These can display information you couldn't biingto

the fair. They can also show differant stages of your project’s development.
(o]



VI. ABSTRACT (See Samples)
}q)f F»’“ojeu‘s Sheuld have Fhi's

[~ Lengih It should be no longer than
2/ @
e , ¥ g; .

of a page). If it is typed, be
sure to double space; f it is
handwiitten, skip lines.

250 words (use only one sids

Qualily Bo sure your fhoughts are
clear. Have someone check
your spelling and grammar., If
your paper is handwritten, be
exira neat,

Content  Your abstract is o summary.
an ovenview, of your project, it
should incluce:

PURPOSE
Why did you do your project? What was the question you wantad fo answer?
What was the problem you tried fo solva?

HYPOTHESIS
This is o “best guess” explanation of whar you think your axperiment will
prove,

PROCEDURE
A. Research—Briefly exploin your resscrch plan. How did you gain
information about your project?

8. Experiment—NMention the goal and outcome of any experiments. Did
they prove or disprove your hypothesis?

RESULTS
Whnat wote the most important facts learnad frorm the project?

CONCLUSION
What do your results mean? Can you compare the results fo anyihing else
yeu know? Do your results give you any ideas for future resecrch?

VI. FINAL PREPARATIONS

Student: I guess | might have to look over all
/{\\\rf\\ that a few fimes. but it doasn’t lcok
Q\ §\ 100 bad. Basically all | need 1o show s

the exhibit itseff, including the abstract?

Guide: That's It! You might want to inciude
your bibliography. That's a list of all
the materials you read during your
research (see pages 15, 20, and 21).
Your teacher can help you with the
proper form. And you can do a re-
search paper. It is something you
can read over while you are waiting

fo be questioned. The judges might like to read it tool

Student:  Questions? Judges?!!l

Guide: You can also exhibitany notebooks you have kept during your
project.

Student:  What's this about judges?!

Guide: You might even practice giving a speech to your family,
friends, or class. It will prepare you for talking 10 the . . .

Student:  Judges! Wit a minute. What's all this abeut judging?

Guide: School science [airs use judges to selec! the best projects, If
you win at your school fair, you might be eligible to go fo the
tegional science fair. There you will be competing with
hundreds of students from other schools.

Student: | den't know about this judging stuff

Guide: It is not tough, Judges are people who enjoy talking to people
about their exhibits.

10



SAMPLE ABSTRACTS

Narrative Style
ABSTRACT
Why Is There No Air In Light Bulbs?

The idea forthis project came from an experiment called "Edison’s Eloctric
Light” described in Selected Experiments and Projects from the Edison
Foundation.

Thomas Ediscn experimented with many types of flament wire In lam ps, of
bulbs, from which the air had been removed.

This project indicates the reason that alr Is removed fliom light bulks,

Forafire to bum, air{the oxygen Inair) must be prosent: nooxygen. nofire
Electricity con cause material (even filament wite Y te burn. It seemed that
foralightbulb filament to glow without buming up quickly, it would have to
let electriciity pass through it withouit the oxygen In air being present.

A test was sat up to detemine whether or net a filament would glow
longer and brighter without the oxygen in air being present

A low resistance nichiome wire 2 cm. leng was used to represent @ light
oulo filament. This length burned out after about two seconds of canying
electricity frorn a 6 Volt battery.

Electric cuent was applied to each of 20 filaments placed In a “bulb”
that contained air. The burm out time for each trial was measured and the
average time was calculated,

Electric current was then opplied fo each of 20 filaments placed in a
“oulb” from which air had been removed. The bum-cut time for sach tial
was measured ond the average was compared to the first set of trials.

Tha filaments glowing without the oxygen in air being present lasted 30%
longer. on the average, than the filaments glowing in the prasence of the
oxygen in air. These test resulfs indicate that in order to make light bulb
filaments last longer, air must be removed fiom light bulbs.

Oufline Style
ABSTRACT
Why Is There No Alr in Light Bulbs?

Research When alight bulb breaks, it makesa “popping'“ noise asairnushes
into the vacuum Inside the bulb. Descriptions of Edison‘sinventions indicate
that “he had fo create a good vacuum to prevent the filament from buming
up”. These facts lsad to the forming of an hypothesis,

Hypothesis Alight bulb flament will glow longer and brighter if the oxygen
in qir is removed from the bulb.

Purpose By re-enacting one of Edison’s experiments, this project will
indicate the reason that air is remeved from light bulbs.

Procedure The experiment was conducted as follows:

1. Alow resistance nichrorme wire was selected to represent a filament.

2. twasfound that a 2 cm. length of thiswire would burn out affer about
two seconds when cument from a é Volt battery was applied.

3. Twenty times etectiic current was applied to 2 cm. lengths of filament
placed in o “bulb* that contained air, The burn-out time for aach trial
was recorded and the average determined.

4. Electric cunrent was then opplied o each of twenty filaments placed In
< "oulb” from which the oxygen in airhad been removed by a buming
candle. Trials were recorded and the average determined.

5. The results from each sst of tials were put in graph form and the
caverages were comparad,

Resulls Although thers was no noticable difference in brightness, the
tilaments glowing without the oxygen in air being present lasted, on the
average, 30% longer than filaments glowing in the presence of the oxygen
in air.

Conclusion There is no alr in light bulbs because the oxygen in air would
cause filaments to burn out more quickiy than if the oxygen were removed.

22



SAMPLE PROJECTS
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