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THE POINT
OF SCIENCE FAIRS

“I'HE UNITED STATES IS, of all nations on Eanth, the most tech-
nologically advanced.”

But what do we mean when we say that? The phrase “the United
States” is in many ways an abstraction. The United States is a
region on the map, and it is also a region on the Earth's surface.
Itis a streich of land with mountains and plains, rivers and desents,
It is 4 body of history and tradition, of laws and social custom. Yot
all these things arc empty of meaning if that is all that exists, So
far, 1 have described only the background, the scenery of the play,
the binding of the book. What we necd, in addition, is the fore-
ground, the actors of the play, the words in the book.

What the United States really is, more than anything clse, is its
population, the people that make it up, the people whose muscle
and mind haveformed, deveioped, and iinproved the nation over
the generations and made out of what was once a wildemness, a
mipghty land that is the most technologically advanced on Eanth,

But this means that it is the American people who are the most
technologically advanced on Earth, Without our scientists, our
engineers, our technologists, our construction workers, our
skilled handlers of machinery, we could not maintain the techno-
logical supcriorily we possess. And that would mean we could
not maintain our prosperity, our high standard of living, nor the
strength we require to preserve our liberties and free way of lifc
in a world that, for the most part, lacks all these things.

What must we do to preserve this successful technological ad-
vancement of our people? It would be foolish 1o concentrate on
adult Americans, since they, for better or worse, have found their
niches, They have reccived their education, chosen their work
and social functions, and we must accept them as they are,

It is, rather, the children, who have not yot been educated, who
have not yet chosentheir work and social functions, on whom we
must concentrate, for it is on them that we must rely to continue
the technological advancement we need so much,
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This is all the more so because the adult population is with us only
temporarily. The decades pass, and our adults move into retire-
ment. They are succeeded by the children, nuw grown up. Even
before retirement, adults gradually find themselves out of touch
with a technology that is rapidly improving and changing, while
the children, growing up in that changed world, arc at home iniit.

i comcs to this, then, If we are to keep the United States what it
has been, and what it is now, we must concentrate on our
children, for they are our greatest resource—our ondyresource in
a way, for they will make all other resources possible,

And since it is our great technological expentise that keeps us
comfortable and powerful, that means that our children must be
well educated, well directed, well trained, in the direction that
counts most—in the understanding of science and technology.

Of course, not everyone has the talent or the inclination to
become a scientist or enginecr, but those who do should surely
reecive the best education in that direction that is possible,

Again, we need 1o have millions of prople who are skilled in
other directions— farmers, entertainers, antists, writers, service
workers—and yet even they should have some basic understand-
ing of scicnce and technology. After all, the important life-and-
death decisions we as a nation must make concerning the ozone
layer, acid rain, nuclear wasltes, the greenhouse effect, pollution,
ail involve an understanding of science. Since the United States is
a democracy, we must choose our own leaders and produce an
enlightened public epinion that drives the leaders m appropriate
directions. To know the proper leaders 1o chonse and the proper
directions in which to encourage them 1o move, ~ Juires, these
days, anunderstanding of science andtechnology, or democracy
will prove a failure.

S0 if our technological advzncement is to remain best, the tech-
nological training of our youngstcrs must be the best, 1oo. Unfor-
tunately, there is general agreement that it isn't. We don't have
cnough teachers, especially icachers who understand science;
and we don't have properly cquipped schools. We must there-
fore strive to improve our educational procedures.

This can be done in many ways. Schools and teachers can use
more money, more training, more cquipment. In addition,
howevecr, there must be improvements in the very philosophy of
teaching science.

[

From The Complete Science Fair Handbeok, published by Scort, Foresmar: and Company. Copyright £ 199 Anthony D. Fredericks and lsaac Asimov.
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It is insufficient mercly to teach sciencoe as a block of fads, or as
a sct of rules. That can be unbearably dall for those who possess
talent but lack a devouring fascination; for those who could do
well if properly inspired, but only if properly inspired. W need
somcthing more than the words of a teacher presented o the
student and then reproduced by the student on the test-paper.
That is so vasily resented at the stant and forgotien at the fast,

It would be uscful to involve as many students as possible in the
actual practice of scicnce. The important thing about scicnce is
not the advanced conclusions that can only be reached and
understood by virtuosos. It is not the endless bodies of fads
alrcady observed and ostablished. tisa prrocess, a way of thinking
and acling. What counts is the scientific method that makes all
¢lse possible.

This is what youngsters should learn---how to think scientifically,
how to reason logically, how to make observations, how 10
gather and organize them, how to perfonn experiments and draw
conclusions, how to make an intelligent guess in advance as to
what those conclusions might be, und sce them supported or
rejected or left undetermined. And they must learn the joy and
pleasure of doing all this for the sake of learning and not for
awards; just as a game of football can be exciting evenif you don’t
win.

This is the point of science fairs—1o engage the interest of
youngsters—to introduce them (o the scientific method- 1o
cnenurage them to understand science and possibly to become
a scientist or an engineer—1to help maintain the scientific lead and
the prosperity of our nation—and, perhaps, to transfer that
prosperity 1o the whole world.

And for this reason, Anthony Fredericks and 1have prepared this
guidc to science fairs,

I8343C Asimoy



A NOTE TO TEACHERS

EVER SINCE THE LATE 19208, science fairs have been an annual
cvent at many schools around the country. A scicnce fair offers
students a showcase for their scientific investigations and discov-
cries. i has the potential for being a major, exciting school event,

Ciam mar e v ———
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Science fairs allow stdents to see how science works outside the
clussroom -—how scientists investigate and learn about the world
mn which we live. Today more than cver, students need 1o
understand and appreciate science: Scientific discoveries tht
affect their life and their future are taking place every day.

Yot science fairs viry enormously in design, purpose, and cffec
liveness, Some schools previde substantial guidance and suppon
for their students. Others simply suggest that students panticipatye.
Ofen there is no peninent information to help students plan and
cairy out their projeds, I informaiion s available, it is often
superficial or incomplete,

Despite its polential for being one of the most exciting parts of
your science curriculum, a science fair can be a source of
frustration, too. Faced with the prospect of guiding students
through the dynamics of a science fair, you may find few re
sources o share with your pupils. Often, resource matcrial is
limited 10 two or three mimeographed sheets provided by the
director of the science fair,. No wonder many weachers find
scienceg fair time a frustrating dme.

Viil ‘

Fram The Urmplewe Scierce Farr Hardbook, pubished by Scom, Foresman and Company. Copvright © 1990 Anthony D, Fredericks and Isaac Asimow.
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If you tour a typical scicnce fair you are likely o find.

* "Too many volcanoes and solar system muodels; teo little origi
nality and planning

= A multitude of projects hastily constructed one or two nights
before the science fair opened

e Projects that bear the unmistakable signature of Mom or Dad

» Projects that totally fack substantial rescarch or buckground
investigation

= Poorly constructed projects that fall apart or collapse after a lew
cdays

* Projects that appeared last year, and the year before, and thwe
year before that

e Frustrated parents and uninterested students

e Alow level of panticipation by a single class or an entire s chool

When interest in a science fair is low, a lack of dircction and
information may be suspected. Many students may feel that they
are cast adrift in a sca of bewildering information with no rudder
to steer them nor star o guide them, For most students,, phinning
and carrying out d science project may be a lesson in frustration:- -
1o say nathing of the effects on their parents or teachess,

This book is designed to be a convenient ready reference that
helps teachers guide their students through the exciting and
dynarm~ world of scicnce. s concept of effectiveness in i
scienee 14ir is not based on the number of ribboens awarded and
wor . Rather, it places a premium on the processesof science—on
helping to develop successful thinkers, not on trophics and
awards. This book provides the ideas, strategics, and techniques
vou necd 1o help students appreciate the world of science and
their place init-- including a host of explorations and discoveries
that will endure long after the last display has been taken down.

This book is a systematic guide to the design and development of
a successful science fair. It is intended to stimulate higher levels
of panticipation, well-designed and functionai projeds, an abun-
dance of originality, and your students’ deeper apprediation of
how they can actively participate in the scientific world, In short,
these ideas will stimolate:

» Greater student participation

e Greater creativity, originality, and overudl quality

o Greater use of investigative skills and problem solving
activities

e A mor¢ positive attitude towand scienee
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Lveryibing you need to develop and promote a suceessful sci-
cnee fair is included. We suggest that you take time to read the
different sections and to discuss them with your students. Let
students know that taking part in the scicnee fair is not only
exciting in itsell but will bring them a deeper appreciation of
scientific processes and procedures,

As you discuss the different sections of this book with your
students, invite their comments. Givethem a chance to contribute
their ideas to the science fair, and you'll be guarantecing their
motivation throughout the entire event. Above all, make it clear
to them that participation and involvementi--not ribbons and
trophics—are the crucial elements of the fair,

The ideas and strategics in this book are offered as suggestions,
not as absolutes, We encourage you 1o make additions, subtrac
tions, and changes according to the needs of your science fair.
You may find it uscfui to duplicate these pages so that students
and parcnts can use them as your science fair progresses from
plantoreality. You, your students, and your students’ parents will
find valuable idcas garmcred from science fairs throughout the
count y—-procedures 1o ensure the success of any science fair,

The projects, strategices, and formats presented here are designed
1o give your students a fresh, exciting perspective onthe scientific
world. Their panticipation in a carefully crafied science fair can be
“heir starting point for self-initiated investigations into the world
around them. More important, this book and your science fair
offer your students an enjoyable and worthwhile look at the
wonders of science--a look that can last well beyond their
projects and their school days.

952 Anthony . Fredericks and lsaac Asimav
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A NOTE TO PARENTS

1S YOUR CHILD ABOUT TO PARTICIPATE in a science fair? Arc
you or your child wondering what 10 do or how to do it? Are you
feeling nervous, anxious, or confused? Then this book is for you!

Science fairs can be one of the most exciting parts of the entire
school curriculum. They provide children with an opportunity to
cxplore the mysteries and marvels of the world in which we live
and to develop an appreciation for the work of scientists. Yet for
many familics the announcement of an upcoming science fair can
be an upsetting experience. Parents and children ask: How dowe
get started? Where do v. > get information? What should the final
projcct look like? How much time do we nced? Parents some-
times feel that schools do not provide them with enough informa-
tion on how to plan and carry out a project. Without guidelings,
families may be forced to improvise, hastily carling a last-minute
project into the school gymnasium moments before the start of
the science fair.

This book provides you and your child with a thorough, system-
atic approach to developing a successful science fair project—
but it will not guarantee that your child will win a first-place
ribbon or the grand prize trophy. The intent of this book is to help
your child enjoy the processes of science discovery instead of
focusing on winning a prizc. Success is not defined in terms of
how many awards your child’s science fair project eams but by
how well your child uses creative and investigative skills to
discover more about his or her world.

The ideas, activities, and proccdures outlined in this book will
guide you and your child through an enjoyable and fascinating
experience. Included are:

e How to plan and develop a project

» Sources of information and guidance

» Success factors that contribute to a display

» A host of potential projects and ideas

* How to assemble a project and write a report

P, Xi
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* Standards used by scicnce fair judges to evaluate projects
* A plan of action 1o ensure that the project will not have to be
completed the night before the fair

Participating in a science fair can be a source of cnormous
satisfaction for your child, but it also means lots of planning and
work. It is important that you offer encouragement and support
whenever and whercever possible—not constructing the actual
project but rather helping your child discover his or her own
solutions. The valuc of a project lies in the amount of cffort your
child puts into it, noton how much work you contribute. Leamning
to solve problems is somcthing scientists do every day. That
cxperience will be an important part of the work your child does
in developing his or her projecat. Instead of building the entire
project, we encourage you to build ideas in your child's mind. As
your child works on a selected projedt, ask:

= What clse could you contribute here?

* How would a scientist solve this?

¢ What other solutions can you think of?
e Is there another possibility?

» Can we ook at this in another way?

= What clse could we add?

» How do you feel about this preiec?

» Arc you pleased with your cffort? Why?
* Do we need anything additional?

We have designud this book to provide you and your child with
many cnjoyable experiences as you participate together in the
sclection, investigation, and construction of ascience fair project.
We encourage you to support your child's efforts at every step -~
guidingand encouraging whenever necessary. Your child’s project
can provide your cntire family with many enjoyable hours to-
gether—time that will have a significant impact on your child's
scholastic and personal growth.

Tracusgs: You may want 1o reproduce this and send it home w ith
your students,

From The Complewe Science Far Handbook, pub' hed by Scott, Foresman and Company. Copyright £ 1990 Anthony D. Fredericks and Isaac Asimov.
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TO PARENTS: INTRODUCING
OUR SCIENCE FAIR

Dear Parents:

Soon your child will be taking part in an exciting school cvent—a science fair. Science
fairs offer chiidren experiences in exploring beyond the classroom to understand more
ahout their world. Investigating a selccted science topicin detail can openup new vistas
and a new appreciation for not only this planct but the worlds beyond.

I would like to invile you o
work along with your child as
he or she selects, investigates,
and reports on an appropriate
arca of science. With your in-
terest and vour encouragement,
o e = e yourchild candevelop the skills
and attitudes he or she needs to make this project a valuable experience. But do
encourage your childto domost, if not all, of the work. Parents sometimes want tobrid
an entire project, to make it “perfect.” It is more important that your child wrestle with
problems and try to solve them, because learning is in the doing. Guide your child
whenever and wherever you can, but let the final project reflect your child's individual
cffort and design.

T'o help you in helping your child as we prepare for the science fair, I will be sending
home instructions and suggestions throughout the coming weceks. These guidelines
will give you and your child some ideas on how to create an effective project. Fach sheat
will show methods and processes that families can share throughout the science: fair
experience. Plan to take some time every now and then to talk these suggestions over
with your child.

Remember that your child’s success in our science fair will not be measured by ribbons,
trophics, or certificates. Your child will succeed by learning and understanding more
about scicnce and how scientists work, Awards are secondary. The real goal of the
science fair is stimulating your child’s curiosity about the world.

I look forward to your participation in our upcoming science fair. Please call any time
during the preparations and during the fair with your questions and suggestions. Lel's
work together so that our science fair will be a memorable and pleasant experienee for
your child.

Sincerely,

You can reach me at: (Phone)

betweenthchoursof . . and .. . . (days)or - and . {evenings)
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W/HAT IS A SCIENCE FAIR
PROJECT?

A SCIENCE FAIR PROJECT IS A PRESENTATION of an experi-
ment, a demonstration, a rescarch cffort, a collection of scientific
items, or a display of scientific apparatus. It represents the efforts
of a student’s investigation into some area of interest and pro-
vides a way for the student to demonstrate the results of those in-
vestigations. A science fair project is a unique way for students to
satisfy their own curiosity about the world around them and to
pose questions for which they must seck out answers. It is a
venture (and an adventure) into the world of scientific reseann
that goes beyond lessons in the classroom o, chapters in a book.
Through the development of a science fair project, students gain
a first-hand appreciation of the work of scientists and the valuc of
their discoveries. Projects allow students to experiment, make
decisions, form and re-form hypotheses, test and examine ideas,
seck solutions, and most important, learn more about themselves
and their world.

Science fair projects consist of three essential components. Each
is discussed in more detail later.

H Display Unit

The display unit forms the background for the projeat. 1t should
be built of sturdy materials to
provide a structure for a vertical

——— display of graphs, charts, pho-

0T g
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tographs, and other printed in-
formation. Usually three-sided,

o
UL

it includes the name of the
project as well as other infor-
mationthat is vital to observers.

» § iy

B Exhibit
Materials

The exhibit matcrials consist of

e e e tems collected ordemonstrated

1



WHIAT IS A SCIENCE FAIR PROJECT?

by the student, a set of apparatus, or the experiment the student
carricd out during his or her investigation. Display matcerials give
the science project a three-dimensional effect and allow others to
observe the actual materials - - .- -

involved in the student's inves-

tigation.

M Written
Report

It is important for students to
keep a written record of their
investigations. This record out-
lines the original problem the
student chose and the means
and mcthods used to investi-
gateit. The writienrepontshould
be accurate and casy o read,
anc¢ 1t should give a clear sum-
mary of the entire project.

The final projeat a student sets
up for a science fair is limited
only by his or her imagination
and curiosity. Projects have
taken many forms and designs

over the years—cach theend (-7 - - s

product of a question a student
had about the world of science.
Helping students develop and
expand a deeper appreciation
for scientific investigations may
be the most important by-prod-
uct of a science fair project.

From The Complete Science Fair Handbook, pubiished by Scotr, Foresmar and Company. Copyright © 199C Anthony D. Fredericks and lsaac Asimov.
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2. KEYS TO A SUCCESSFUL
PROJECT

SUCCESS IN A SCIENCE FAIR can be judged by a number of
standards, but it should notbe measured by ribbons, trophics, or
other awards. If you, the student, have selected a topic, investi-
gated it according to your own design, and reported the resuits of
that investigation inthe form of a display and a writtenreport, you
have succeeded. Winning “first place” or being “grand cham-
pion” is certainly praiseworthy, but your goal in taking part inthe
fair should be to investigate an area of interest and to discover
new things about the area you choosc. ‘The satisfuction of making
these discoveries will Jast far longer than blue ribbons or gold
medals.

Here is a list of factors that you can usc to evaluate your project
and that your parcents and teachers can use in judging it. Use the
list throughout your investigations and also upon completion of
the project to gauge the appropriateness of project features. Put
a checkmark beside cach factor 1o assess the completed project.

M Does the project represent the student’s own work?
Although students may receive help in investigating their topic
and dosigning their respective projects, the {inal offort must be
the student’s—not that of a scientist, teacher, parent, or other
adult.

M Is the project the result of careful planning?

Successful projects cannot be accomplished overnight. They are
the outcome of a systematic plan of action carricd out over a
period of time, A hastily construcied project undermines the
value of the science fair.

B Does the project demonstrate the student’s creativity
and resourcefulness?

Students should be permitied and encouraged 10 contribute their
own ideas and ingenuity to the design and development of a
particular project.

B Doecs the project indicate a thorough understanding
of the chosen topic?

Students need to investigate their chosen area as complcetely as
possible. Doing so will take time. The project must reflect the
results of thosc investigations dong over an extended period.

y 3
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i Does the project include a notebook, written record,
~ or final report?
The display should include a written summary of the investiga-
tion. Such a record provides observers with additional informa-
tion on the subject and documents the student’s work,

M Docs the project inchude a number of visual aids?
Photographs, charts, diagrams, graphs, tables, drawings, or even
- paintings liven up any display and make it more interesting.

B Is the project sturdy and well constructed?

Using the proper materials and being careful in assembling a
project are imporiant, particularly if the display will be standing
for several days. It must be within the required size limitations
and should reflect a degree of permanence.

B Are all signs and lettering neat and accurate?
The quality of a display is often judged by the attractivencss of
signs, titles, and written descriptions.

# Does the project meet all safety requirements?

When electrical items, specimens, or chemicals are used in a
display, care must be taken to ensure the safety of any obses vers.
The display of any live organisms is discouraged.

B 1s the display three-dimensional?

In addition to the background and accompanying written report,
the inclusion of samples, apparatuses, collections, or other items
is vital to the projedt. These should be atiractively aranged in
front of the background display.

l 1s all information accurate?

Any data gathered from outside resources, such as printed mate-
rials or interviews with experts, and data obtained from expcri-
ments must be presented accurately. All questions about data
must be resolved before including them in a report or on a
display.

B Docs the display present a complete story?

The student should illustrate the topic chosen for investigation,
what was done during the investigation, the results, and a
conclusion. In other words, the project should have a beginning,
a middle, and end.

l :‘)
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o] FOR TEACHERS: HOW TO
MAKE YOUR SCIENCE FAIR
SUCCESSFUL

PUTTING ON A SCIENCE FAIR can intimidate even the most
well-inteationed educator. The smount of time and work that
precedes a successful fair often scems cnormous. Nevertheless,
the payoffs can be tremendous: students who gain an increased
awarcness of the importance of science in their lives and are able
to investigate areas of interest that add to that knowledge base.

Here are some suggestions you may wish to consider as you
prepare students for an upcoming fair. Use these ideas through-
out the wecks preceding and during the fair to creaic a memo-
rablc event that students will look forward to in succeceding years.

The reward is in the doing.

Emphasize to students that the object of the science fair is not to
win first place or a blue ribbon but rather to participate. Some
students may suspect that you don't mean it. You can ignite their
interest by announcing that cveryone who enters will reccive
some sort of recognition—whcther it be in the form of a letter of
appreciation or an announcement in the school newspaper. In
short, everyonce who enters wins,

Tie the fair in to other subjects.

Often science fairs are done in isolation from other areas of
lcaming. Try to incorporatc some of the strategics in this book
throughout the school day. For example, writing the project
report can be part of English lessons. Rescarch for the project can
be a part of reading lessons. Math <kills can be reinforced through
the measurement or estimation of project amounts and quanti-
tics. Social studies lessons can include an examination of famous
scientists and their contributions. In short, a “whole curriculum”
approachtoscience fairs canmaximize interest and participation.

Involve the whole school in the team.

Work along with other individuals in your school to provide a
team approach to the science fair. For example, ask the librarian
10 prepare a special display of books about science experiments
or famous scientists, Have the principal visit class to talk about
other science fairs. Encourage the reading specialist to present a
story or lesson with a science theme. Ask a colleague to visit your
room 1o share a science-related hobby or area of interest.

Q S

"‘
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0 FOR TEACHERS: HOW TO MAKE YOUR SCIENCE FAIR SUCCESSFUL

1avolve the community,

Get students involved in promoting the science fair. Have them:
Create a classroom or school newsletter. Distribute Ietters and
notes (o parents, Send invitations to the principal or other school
officials. Write news releases about the fair and send them to the
local newspaper. Students may wish to extend an invitation 1o a
local scientist or college professor to visit your class and explain
a concept or demonstrate a scientific principle. Invite parents and
other community people to bring in rack colleclions, telescopes,
or vacation slides to share with your students.

Students may wish to pro-
mote the science fair
throughout the school by
setting up a panel discussion

in different classrooms (se- Saience Fair

lected students can be desig- i’é = EINNE]E

?a;;;i lcxp;’»;:‘. ina paljilxcular g =l The B ak(r gtrg ot
icld). Inaddition, pupilsmay = Scheo! Bulletin

want 10 prepare a4 demon-
ctration for an all-school N FOR sorriten

™ Pl N0,

I

T

asscmbly, conduct a ques-
tion-and-answer (uiz show
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via the intercom system, or =
e t—r—
=

=
produce a special videotape rooncsmo | =
foryoungerstudentstoview, Novart % Iumfuetny | =

wwitdtbor [ =

Finally, special displays or m&w é E %‘
projects sct up around the Sl — =
school, especially if they are — = Hil=J =
constructed by yourstudents, _

can go a long way toward
stimulating interest and high
levels of participation.

Keep parents informed.

This book provides you with a number of forms, Ictiers, and
notices you can send to parents throughout the weeks prior tothe
science fair. Let parents know that you are eager to provide any
additional information they need. You may wish to scl up a
special newslciter for parents, call parents periodically to offer
assistance or guidance in project preparation, or meet with them
after school or in a special evening mecting. Above all, try to
alleviate their fears and uncertainties about the upcoming fair. In
addition, impress upon them the necessily of supporting their
child’s efforts, not constructing their child’s project.
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FOR TEACHERS: HOW TO MAKE YOUR SCIENCE FAIR SUCCESSFUL

Establish a long-range timetable and stick to it

A mujor factor in unsuccessful science fair projects is fack of
proper planning. Use the timetables in this book to ensure that
students are allotting enough time for sufficient investigation of
their arcas of interest. Make sure your students—and their par-
ents, too—-—understand that science projects must be investigated
and constructed over a period of time and cannot be done in the
one or two evenings preceding the fair.

Don't let “fear of science” stop you.

Not being scientifically oriented shouldn't discourage you from
conducting a science fair. Join forces with another teacher:
Establish a partncrship and plan the event jointly. Locate parents
and community members with science backgrounds. Invite them
to visit the classroom regularly to assist you and the students in
designing individual projects as well as the entire science fair.
There is no need 1o work in isolation-—a joint effort may be just
the ticket for a productive and successful event.

Keep your principal or supervisor informed.

Good communication is essential to a successful scienee fair. Get
your administrators involved in the dynamics of the fair and
frequently solicit their advice on how to promote your students’
cfforts.

Keep it exciting; make it fun!

Above all, demonstrate by your own attitude that science fair
projects are fun. Your attitude toward the fair goes 4 long way
toward ensuring ils success. Let students know how enthusiastic
vou dre about the event and they will maich your enthusiasm.
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TWO SCIENCE FAIR
TIMETABLES

SUCCESSFUL SCIENCE FAIR PROJECTS take planning. Trying to
put a project and report together a few nights before the sched-
uled opening can lead to disasier. Besides submitting a hastily
construcied projed, the student fails to develop an appreciation
for the time and effort scientists need to conduct their investiga-
tions. Planning a project well in advance allows sufficient time for
the necessary research, the construction of the display, the
wriling of the report, and the assembling of the final project. It
also provides some leeway should difficultics arisc in rescarch or
in obtaining vital materials,

The timetables that follow can be used by science fair coordina-
tors, leachers, parents, or students. A 12-week and a 6-week
timetable are provided, but students should use the 12-week if at
all possible. Twelve wecks provide sufficient time to design a
project, gather necessary data, develop a written report, and
follow through on all components of a successful science fair
project. Of course, circumstances may be such that the 6-weck
schedule must be followed.

As soon as you know the date(s) of the science fair, use a calendar
to count back for 6 or 12 weeks from the opening date to find
when preparations should begin. For example, if a science fair is
scheduled for April 1, a4 12-week preparation should begin on
January 1.

m4
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TWO SCIENCE FAIR TIMETABLES

B 12-Week Timetable

§ Date of the science fair

Datc 1o begin working on the project (count back 12 woeeks from
scvience fair opening date)

Week 1

» Choose a topic or problem to investigate
e Make a list of resources (school library, community library,
places to write, people to interview)

Week 2

» Sclect your reading material

» Begin preliminary investigations

e Write for additional information from business firms, govern-
ment agencics, and so on (see Resources)

» Start a notcbook for keeping records

» Writc down or sketch preliminary designs for your display

Week 3

» Complete initial rescarch

» Interview experts for more information

» Decide how 1o sct up your investigation or experiment

e Decide what matcrials you will use in the display. Make 4 list,
e Sct up experimental design

Week 4

» Begin organizing and reading the matcrials sent in response
to your letiers

s Decide whether you need additional material from outside
sources

e Begin collecting or buying materials for your display

e Begin sciting up your experiment or demonstration

» Add information to project notebook as you get it

» Start your collection or experiment

Week 5

e Learn how to usc any apparatus you need
» Continue recording notes and observations in your notcbhook
» Set up outline for written report

9
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TWO SCIENCE FAIR TIMETABLES

Week 6
e Gather preliminary information in notebhook
* Work on first deaft of wrilten repont

Week 7

& Start assembling display unit

» Continue recording notes

» Check books, pamphlets, magazines for additional idcas

 Verify information with experts: teachers, professars, scien-
tisls, parents

Week 8

= Begin designing chans, graphs, or other visual aids for display
» Take any photographs you need

» Record any observations on experiment

» Begin preparing sigos, titles, and labels for display unit

Week 9

» Have photographs developed and enlarged

¢ ‘Talk with cxperts again to make sure your work is accurate
and on schedule

* Begin writing sccond draft of your repont

» Continue recording obscrvations in notebook

Week 10

s Write text for background of display and plan its luyvout
» Complete graphs, charts, and visual aids

« Finish constructing your display

» Work on final draft of written report

Week 11

e Complele your experiment or collection

» Wrilc and type final copy of writien report

» Do lettering of explanations and mount them on your display
* Mount graphs, charts, drawings, photographs

» Asscmble apparatus or collection items; check against your list

»
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WO SCIENCE FAIR TIMETABLES

Week 12

e Proofread your written report

e Sct up display at home and check for any fluws (aive
stunding for 2 days)

e Carcfully take display apart and transoort it 10 science fair
Sie

* Sct up display

e Check and double-check everything

¢ Congratulate yoursclf)

”
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_'I’\_yo S_(:mNgE FAIR TIMETABLES

Week 2

* Begin putting your project notebook together
» Start collections or experiment
* Begin designing display unit

Week 3

» Begin building display unit

* Design all visual aids

* Take the photographs you nced

* Complcte your rescarch

» Consult with experts (scientists, college professors, teachers,
parents) to check your progress

» Writc first draft of repont

Week 4

* Continuc collecting items for display
» Continue your experiments
* Sct up your apparatus and test it

Week 5

» Write second draft of repont

* Construct background for display

* Design and assemble graphs or charts

* Compilete lettering for display unit and mount it
* Double check your writien data

* Complete experiment and record data

Week 6

* Write and type final report
* Set up display unit at home and test
* Transport display to science fair site, set it up, and test it

and Company. Capyright ® 1990 Antheny D. Fredericks and Isaac Asimav.
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>] HELPING STUDENTS
SELECT A TOPIC

CHOQOSING AN APPROPRIATE TOPIC for a science fair project
is often the mos difficult part of the entire process: So many
topics to choose among, a wealth of information available. No
wonder students are bewildered. Teachers and parents can help
provide dircction and narrow down choices, but the final choice
of 1opic should be the student’s. His or her motivation will be a
critical factor in the successful completion of the project. Parents
and teachers may pose these questions to help students refine
their choices and decide on the most suitable area to explore.

B Interests

» What kinds of things do you enjoy doing?

= What area of science interests you the most?

» I you could be a scientist, what would you like to do?

* What arc your hobbics or free time activitics?

» What do you like to do on rainy days?

» What kinds of books do you like to read?

e Which movics or TV shows might give you ideas or informa-
tion?

» What arc your special skills or talents?

B Difficulty Level

e How hard will this topic be for you to understand?

» What problems have you had with this subject before?

e Ar¢ you familiar with this topic or is it brand new?

» D0 you think you will nced to gather a lot of outside infor-
mation?

e Will you be able to work in this area for 12 (or 6) weeks and
still be interested?

e What special 1ools or apparatus do you think you'll neced?

B Time

e Will you be able to spend some time on this project every
week for 12 (or 6) weeks?

* How long do you think you will need to gather information
about this topic?

From T'e Complete Science Fair Handbook, published by Scort, Foresman and Company. Copyright £ 1990 Anthony D. Fredericks and lsaac Asimov.
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14 HELPING STUDENTS SELECT A TOPIC
* Arc you interested enough in this subject to spend a great
dcal of time on it?
» Will you nced to sct up a special schedule to complete all
the things you need to do?
* Do you have enough free time at home to work on the
project?

Ml Materials

= What special materials do you think you'll need for this
project?

» Do you have those materials at home or will you need to
buy them?

= Will you nced 1o construct anything complicated?

» Will you nced help in putting the display together?

» Will you nced to order any matcrials through the mail?

» Will you be able to buy materials in local stores?

» Will your materials be inexpensive or costly?

B Guidance

» How much help will you nced with your project?

 Will you be able to do most or all of the work yoursclf?

» Will you nced to consult any experts in your chosen ficld?
 How much involvement will your parents have?

e Will you be ablc to build the display unit on your own?

B Safety

e Will you be able 10 follow all safety rules in putting your
project wogether?

e Arc there any dangers from equipment or materials associ-
ated with your project?

» Will there te any dangers to obscrvers of your project?

» Will there be any danger to you at any time during the inves-
tigation of this project?

Oftentimes students sclect a topic simply because everyone clse
has sclected it (that’s why there are so many volcanoes and solar
system displays at most science fairs). Students need to under-
stand that the choice of an appropriate topic depends on scveral
factors that must be discussced and agreed on before the project
is begun. Of course, the primary criterion will be: s it somcthing
the student is truly interested in pursuing? Allowing students to
explore self-chosen areas of interest will be a major factor in
making the science fair a positive learning experience.
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SUGGESTIONS FOR
PROJECTS

AS MENTIONED ALREADY, many students find that sclecting a
topic is once of the maost difficult parts of the entire science fair ex-
perience. With so much to choose from, students are often over-
whelmed by the enormous variety of potential subjects they can
explore or examine. Making a ducision on the most appropriate
topic can be a time-consuming and mind-boggling experience,
not just for students, but for teachers and parents, too.

The lists that follow are intended to provide a selection of
potential topics for students to investigate. Thesce lisis are not
intended to include all possible topics but rather to offer a
diversity of subjects from which students can choose. Itis impor-
tant to note that the topics have been arranged by gradelevels to
make sclcction casier. To do this, we consulted leading science
texts at each grade level to identify topics included in the science
curriculum for that grade. That is, cach of the topics on a
particular list is normally taught at the grade for which it is listed.
1in addition, several experts in different ficlds were consulted for
their ideas on potential topics for cach grade level. Thus, students
have the opportunity to select a topic commensurate with their
interest as well as their specific grade level.

This does not mean that students should be restricied to any
single list. Encourage students to select a topic in keeping with
their desires and interests; not necessarily becausc it appears on
a list headed by their particular grade. As teachers and parents
guide students in the sclection process, encouraging the explo-
ration of a topic nof commonly taught at the student's grade is
certainly appropriate. These lists represent many grade levels
and many ability levels, within grades. We've provided some-
thing for everyone across the grades as well as within a specific
grade so that gifted, on-level, and remedial students will find a
host of scientific possibilities to investigate.

These lists also provide a diversily of possibilitics in ¢ach of th,

three major arcas of science: life science, carth and space science,
and physical science. Thus, students have an enormous range of
topics in any discipline. Teachers and parents should assist
students in examining the widest possible range of topics before

15
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10 SUGGESTIONS FOR PROJECTS

making their final choice. Just by exploring possible topics,
students discover the magaificence and diversity of the world of
science and the enormity of its possibilitics,

The potential topics listed within cach grade level are organized
into five categories: experiments, demonstrations, research, col-
lections, and apparatus. These categories are not absolute, they
overlap; but focusing on the types of projects possible helps
students narrow down their sclections.

W Experiments

The type of project most often presented at science fairs is the
experiment. These presentations allow students 1o pose a prob-
lem, design an experiment to
investigate that problem, re-
cord and report their results,
and make conclusions based
upon those results (sce the
section on the  scientific
method). The final project is a
display of the steps the student
took, any successcs or failurcs,
and the implications of the data.

H Demon-
strations

In this type of project students
demonstrate a particular science
principle or fact. The demon-
stration should be sclf-con-
tained; that is, obscrvers can
operate  or manipulate any

controls, switches, or devices o o0 Lo Lo

nceded for the demonstration.

Students may wish to demonstrate how somcething works, a
science phenomenon, or how something is created naturally or
in the lab.,

B Research

In a research project, the student investigates a chosen area of
science by consulting primary sources. That is, students will
necd 1o consult reading materials from libraries, muscums, gov-
emment agencics, and the like. Inaddition, they should interview

£
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SUGGESTIONS FOR PROJECTS

experts: scientists, health care
waorkers, county agents, shop
forepersons, andsoon. Encour-
ageon-siteinvestigations atlabs,
factories, a printing plant, a funn,
or fish hatchery. The intent is
for the student to explore i sci-
entific arca in depth and detail
and to report the findings in a
vivid, interesting way through
the project.

B Collections

Collections are an assembly of
items such as scashclls, birds’
nests, or telephone parts that
show varicty and diversity
within a chosen area of science.
Usually, collection projects will
result from a hobby or other
free-time  activity. Collections
need to include as many
samplcs as possible 10 repre-
sent the magnitude of the topic.

Bl Apparatus

In this type of project students
display somc kind of scientific
apparatus or instruments and
describe their use orfunclionin
detail. The project should enu-
merate the importance of the
apparatus for both scientists and
thegeneral public. Descriptions
of how cach apparatus is uscd
within or outside the scientific
community would also be ap-
propriate.

17



18 SUGGESTIONS FOR PrOJECTS
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B Grades 4t0 5

Experiments

e Test any responses 1o real T T s e
and artificial swecteners.,

» How do temperature
changes affect a fish?

* Do prescrvatives stop bread
mold from growing?

* How leaves lose water.

e The cffect of sunlight on
plants,

» The effect of crowding on
plants.

* How changing the fulcrum
affects a level.

e What fabrics make good in-
sulators?

» How do charged objects act
toward each other?

e Materials that are the best
conductors of clectricity.

» The uffect of the height of a

swinging mass on its ¢n-

crgy.

How arc crystals formed?

Removing salt from water.

Which foods contain starch?

Which sense organ can

detect the greatest varicty of

sensory information?

Demonstrations

» Construct a clay modcl
(with culaway scctions)
showing the three layers of
the carth.

» Create your own fossils, using plaster casts,

e Make a model of the ocean’s floor, labeling each pant.

» Construct a model of the eye showing its different parts,

» Where different flavors are tested on the tongue,

= Using modcling clay, make a cross scction of the skin.

e Whal docs a magnetic ficld look like?

e Using a graduaic, measure the volume of several objects.

‘

i,

>
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SUGGESTIONS FOR PROJECTS

» Sct up a box with two holes in it (for hands to rcach in) con-
taining unknown objects. Participants reach inside and try 1o
guess what the objects are by fecling them and describing
their characteristics.

* Testing mincerals for their various propertics.

Research
e Show how living things depend on one another through
food chains.
= Use food webs to show how members in a community get
their encrgy.
Ilustrate how animals live underground.
What are the types of jobs bees have in a honeybec colony?
How are bees helpful to humans?
Ants and their jobs.
Show examples of parasite and host relationships.
Diagram the parts of trees or flowers.
The life cycle of nonseed plants.
Prepare a nature guide to planis and trees on the school
grounds or in your ncighborhood.
How plants make food.
How animals and plants adapt in order (o survive,
Types of bird beaks and their function.
» Why animals hibcmatce,
» Pick a carcer in science and tell about it
¢ Examples of potential and
kinctlic energy.
» Lcarn about insulalors and

conductors.

How rocks arc formed.

i *® Uses of rocks and mincrals
in ¢veryday life

e The formation of coal.

o Chart the Gulf Stream or
any other major warm- or

g O/

1
i

b

1
i

cold-water current.

RN e

ences between the plianets

J
'?‘ » Using resources from the
4 sca: advantages and disad-
',:; : vantages,
= t o All about the wind chill fac-
éj . tor,
| e How air emperature
changes.
‘ » The Beaufort wind scale.
/ } e Chart similaritics and differ
|
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Gemperature, distance from sun, moons, length of day, and
S0 on).

« Everything you wanted to know about Saturn (or Mars, or
Neptune, or Uranus . . ).

« Record local temperatures (at regular intervals) throughout
the day for several wecks.

» Compare predicted weather with actual weather.

= 'The digestive sysicm and how il works.

» From cclls to systems.

o The human car and how it works,

» What is colorblindness?

= The history of measurement.

Collections

e Clay models of animals that live in groups.

e Start your own ant colony.

« Collections of any of the fol-
lowing: leaves (fall foliage or
green), pine cones and/or
necdles, weed sceds, plants
that reproduce without
sceds.

e Make casts of animal tracks.
¢ Birds' nests; collect the maic-
rials used in building nests,

» Monocot and dicot seeds
and/or flowers.

* Simple machines used in
cveryday life.

e Star1 a collection of rocks
found in the arca.

» Collect some common min-
crals.

» Use pictures to show ¢x- i
amples of animal popula-
tions: herds, colonies, schools, and so on.

« Display pictures of herbivores, carnivores, and omnivores.
Label them and list the foods they eat.

e Collect items that show different forms of energy (chemical,
light, sound, heat, clectrical, mechanical).

e Demonsirate different types of animal teeth.

Apparatus

e Construct a homemade thermometer.

» Series and parallel circuits.

« How to make clectromagnets, .
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» Make cach of the Tollowing and describe how it works: ba-
rometer, anemometcer, wind vane, rain gauge.

» Construct a balance and invent your own measuring sysiem
10 measurc matter.

* Makc an clectric question board.

B Grades 5t0 6

Experiments

= How water rises in different kinds of plant siems.

» Does a temperature change in water affedt a fish's rate of
breathing?

» What are some behaviors of carthworms?

* What kinds of foods do certain types of birds prefer?

e Is air matter?

* Forming compounds.

* How heating water affects the rate at which matcrials dis-
solve.

» Factors affecting how fast liquids will mix.

 Boiling points of liquid subslances.

e In which liquids will an icc cube float?

* Freczing points of different liquid substances.

» What effect does size of particles have on how fast 4 solute
dissolves?

» Hlow to make water weltier.

» What metals and/or materials will rust?

* Good and poor conductors.
« The cffect of type of circuit
usced on the brightness of

light bulbs.

¢ 11low does the color of an
object affect how warm it
gets?

e Where is the best place 1o
position solar heating units?

» Can the wind be used 1o
make electricity in the area
where we live?

* Is a solar collector a feasible
way o heat water?

* Are there solid particies in
the air we breathe?

» The cffca of dilution on
reducing water pollution.

1
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s What materials are biodegradable?

» What cffect does the color of an item have on the amount of
solar energy it absorbs?

» Observe cloud patterns for several weeks and try to predict
the weather. How accurate are your predictions?

» Controlling eye blinking.

= The effect of removing mincrals from bones.

» The effeat of different kinds of physical activity on pulse
rafes,

s Factors affecting condensation,

Demonstrations

* Plant a dozen bean seeds.
Afier they have sprouted,
describe the changes that
have occurred at intervals of
5 days.

e Make a modcel of a cross sec-
tion of a leaf,

» Using real flowers, obscrve
with a magnifying glass and
locate their parts. Make a
flower and its pans from
maodeling clay.

e Sprout sceds without using
s0il.

» Build an carthworm farm.

e Create and label the parts of
an imaginary insect. Include
all the body parts needed by a real insceat,

* Where does water come from?

* Hlustrate and name the birds that usc discarded birds' nests.

* Collect matcrials that birds use and construct your own set of
birds’ nests,

» Pick an animal community and display it in 2 diorama.

» Create a terrarium,

* Make a model of an atom.

e Create models of a variety of common molecules.

e Have participants guess the contents of a wrapped box by
using indirect evidence.

» Construct the two types of circuits.

» Compare and contrast the different types of batterics.

» How glacicrs change the land,

» Construct a spider web (using twine or rope). Attach models
of diffcrent spiders or important facts about arachnids.

» Make papicr-maché globes and sun. Use them to demon-
strate the changing scasons.

« s,

1,
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SUGGESTIONS FOR PROJIPCTS

e Construct a reliel map of North America. Name and fabdd the
Major dir Massces.

» Use cotton balls to make cloud formations.

» Cover boxes with black paper and punch holes through the
buck in patterns that represent constellations, Pat :¢ light
source behind the boxes,

e Construct models of constellations using modeling clay,
papicr-miché, or other appropriate materials,

» Make a working model of muscles and bones inthe ann or
leg,

» Prepare cutout drawings of the different major parts of the
skeletal system. Challenge participants to assemble them.

* Using a life-sized paper modcel of a body and two different
colors of yam, show the circulatory sysiem,

= Sct up a display to test the lung capacity of different indi-
viduals,

e Use an art medium of your choice to make i maodad of the
human hear.

» Demonstrate eclipses of the sun and moon.

» Using maodcls, show the causes and cifeuts of tides.,

: e Everything you wanted to
know about the phitypus.

13
g
5
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E Research
€2 ~ . . .
) * Study 4 local bird population, recording the number and
9 types of birds that visit a feeder, Graph your findings.
[ & * How plants get materials for food making,
| g * What is photosynthesis?
| E e What is respiration?
3 . ‘ '
B ! . *Compare photosynthesis
g | | and respiration,
« | i o How flowers produce seeds,
: 1 WEATHER ORN | l? w flowc 5 pr ducy sew
g § AL AEOUT i @ Who are the inveriebrates?
5 : MEILANROLOGISTS i .
5 : saged” Towson v o The worm family.
LL. ] Y o i )
g | =1 s ' @ All about ¢chinoderms.
& | ol RS . & The structure of a fish,
g ; ) ;q-:{{ . * Chart the similaritios and dif-
i - - X ! o .
# > ferences between repliles
..g FRAUMENTE OF TRE YWD ’:: OB o I o
e ~E (95 56’“‘% i and amphibians.
% { FEIC = SSCcP MM |y L e The life cyele of 4 frog.
5 | o petliva) S E e The snakes of our area,
- % » A i\ . .
5 ; = AN \ | * Interesting facts about birds,
" ! ! eyal .
E | ! o The structure of bird bones
& and fuathers,
% : i e How milk iy pasteurized.
f kS » What are mammals?
&
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SUt;m-'muNs FOR PRU_JEC]'_S

» Gestation periods of different mammats.

» All about koalas (or other Australian animals).

e Charadcristics of the five groups of venebrates.

» A whalc of an assignment or all about whales.

e Endangered and threatened specices of animals and/or
plants.

» Environmental effects on the size of animal populations,

® Succession in an ccosystem.

» Research a science career that interests you.

» Make a time line of a famous scientist's life.

* S0 you want to be a zoologist (or botznist, microbiologist,
chemist . . )?

» Graph the numbers of kinds of animals in the major animal
groups,

« Launch hclium-filled balloons (including your name and ad-
dress on a return posteard). Record and chart information re-
ceived from respondents on distance traveled, wind direc-
tion, and elapsed time,

e Common usces for clements.

» Hlow the symbols for the clements evolved.

» Solutions and suspensions found around me.

» Products that result from
chemical changes.,

e Electricity—the encrgy
around us.

» Uses of parallel and series
circuits,

» The impad of Michael Fara-
day’s work.

 Rulcs for clectrical safety.

» Sources of encrgy.

» Major locations of coal, oil, f
and natural gas.

e 1How are the major sources
of enurgy uscd to produce
clectricity?

¢ The greenhouse effect: How
will it affect the eanh?

» Nuclear energy: benefits and |
problems.

* Ways 10 conserve encrgy.

» Physical and chemical weathering.

» J1ow 1o prevent soil crosion,

» Water treatment plants,

» Effects of acid rain.

» Major sources of air, water, and Jand pollution.

* Preventing pollution: different ways, different methods,

whed by Scotr, Foresman and Company. Copyright B 199C Anthony D. Fredericks and lsaac Asimov.
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SUGGESTIONS FOR PROIFCTS

« All about air masscs,

» The global wind belts.

= Severe weiather phenomena,

e Cold and warm fronts: What arc they?
e Weather records and extremus.

* What is astronomy?

» The lifc cycle of a star.

» The skeletal sysiem,

= Joints of our bodics.

* Activitics of voluntury and involuntiry muscles.
= ‘The artificial heart.

» The function of the respiratory svstem,

Collections

» Obscrve carthworms by starding your own farm,

* Different types of inverebrates.

*» The anhropods.

» Types of fish scales.

« Turtle shells.

= Collect different types of bird feathers and identify the binds
they came from.

» Form hird beaks from clav. Show how beak shape is adapted
to the fond each bird eats.

e Collect discarded birds' nests.

* Using plaster of paris, make and paint several different lite-
size birds' cggs.

* Assemble pictures showing different ccosystems. List plant
and animal populations in cach.

» Commuon compounds in our environment (including chemi:
cal formulas).

» Colleat pictures of fossil fucls and by-products of fossil fucls,

» Display houschold appliances and their wattage (can also
include cost of operation per hour).

* Biodegradable and nonbiodegradable materials,

» Collect and label pictures of clouds.

» Display weather maps from newspapers, showing air
mMasscs,

» Make replicas of the three types of galaxics.

» Draw and label the parts of the heant from several animals,

» Assemble a collection of mollusks.

Apparatus

» Microscopes: a magnificent invention,
o Tclescopes: pathways to the stars.

» How a generator produces energy.

» How 1o construct a wet cell.

25
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SUGGESTIONS FOR PROJECTS

*» Build your own solar heater or cooker.

* T'ypes of solar heaters.

» Turbines and their use in producing encrgy.

* Galilco and the telescope.

* What is a radio telescope?

* Lising a weather map of the United States, choose major
cities and chart the weather for cach city, using appropriate
weathor symbols.

B Grades 6to 7

Experiments

» Can nonliving things grow?

» The cffect of light on plants.

* How does root position affcat plant growth?

» Factors affecting germination.

* Will bean stems grow downward if the only light source
comes from below?

* T'esting acids and bases to determine their pH,

» Usc red-cabbage juice o dewermine whether materials are
acids or bascs.

» Factors that aff-ct leaf decay. :

* The effect of colored light |
bulbs on the growth of |
plants. i

* Factors affecting wave fre-
guency. ,

* ‘The compusition of soils in |
yOur 4rea, ;

® Ways to desalinate salt !
water., |

* Al what temperature does
condensation stz-1?

* The relationship of relative
humidity and baromectric readings to changes in the weather.

* The cffect of repetition on reaction times of different ani-
mals.

* Factors affecting the ability to memorize.

* How docs heat affect sugar?

* The effect of light sources in producing shadows.

* [How colored filters affect fading,

* The cffects of different types of fertilizer (artificial and natu-
raD) on plant growth.

* What cffect does the depth of a planted seed have onthe
plant’s growth?

-
;F ®
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SUGGESTIONS FOR PROJECTS

* The effedt of salt water and other liquids on plant growth.,
» The behavior of mealworms,

» Preferred materials for nest building,

» The cffects of different types of practice on leaming rates.

Demonstrations

» Usc an ant medium to show the main parts of an animal coll
and 4 plant cell.

e Cell reproduction: a model of mitosis.

» Create replicas of one-celled animals.

» Prepare modcls of the different types of body tissucs.

» Make modecls of birds’ fect. Explain how they help each type
of bird.

e Make plaster casts of horse and dog skulls, demonstirating
the similarities and differences.

» Depic a major biome using a diorama or mural.

» Prepare a model of 2 world map and show the major bi-
omes.

* The freshwater food chain.

» Usc a prism and slide projector to produce a spectrum.,

» How our cyes distinguish color.

» The cffect of concave and convex lenses on light waves.

» Construct a working dimmer switch.

» Make an clectric question board.

¢ Make your own telephone receiver.

* Demonstrate how a television screen produces moving
nages.

e North American mincral resources.

e Fossil fuel deposits in North America.

* Demonstrate how the continents could have been joined 1o-
gether in a single land mass many years ago.

» Miake models of the different types of mountains.

e Construct modelds of different types of satellites.

» Makc a model of a rocket.

 How a rockel moves.

e Prepare a time line illustrating the ULS. space program,

e Construct a2 model of the brain showing the arcas that
control specific body functions.

*» Using an outline of the human body, construct a replica of
the buman nervous sysiem.

e Create the world’s most successfully adapted imaginary
animal. Explain how each adaptation would help it survive
and prosper.

* Major ncrve pathways in the body.

» How is paper made? How can it be recycled?

e Set up a proje. . n which participants detennine whether
they are right-biain dominant or left-brain dominant.

¥
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SU(“";»GAP?SI'IONS FOR PROJI(‘TS

* What colors make up sunlight?

* Asscmble the bones of a chicken (make sure they are boiled
and cleancd before starting).

e Raise your own brine shrimp and report on their growth,

Research

* The use of plants in the world around us.

* The parts of a cell,

* What are single-celled organisms?

* Tissucs, organs, and systems in the human body:.

= Types of cells

* The giant sequoias.

* The ficld of dendrochronol-
ogy.

¢ Tropism and phototropism.

» Adaptations of secds.

*» Biological clocks and how
they function.

* The migration patterns of
sclected birds.

* Structural adaptations of
animals.

¢ Beavers: all you ever wanted
to know.,

* The primates: How they

cvolved.
¢ Evolution of reptiles.
* What happens in the body

of a hibernating animal
(temperature, digestion,
brain activity)?

» Leamed versus instinclive
behaviors.

* Imprinting.

* How the human body reacts 1o exercise and inactivity.

» What is 4 biome?

* Exolic animals and plants.

* What are epiphytes?

* Plants and animals of the descrt.

= Inhabitants of the occan depihs.

* The effect of human activities on animal biomes.

* A carecr in botany (or zoology or physics).

* The development of the atomic theory.

* The usc of isotopes in medicine and industry.

* Elements and compounds used in industry.

* Physical and chemical changes in our environment.

LY
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SUGGESTIONS FOR PROJECTS

* Nuclear medicine.

¢ How different kinds of light bulbs work.

» Effects of a damaged ozone layer.

 How lasers arc used in medicine and industry.

= How a telephone works.

e How can sound waves be recorded?

 The sending and receiving of radio/television signals,

= Is a carcer in chemistry for you?

* Role of forest fires in forest ccology.

* Renewable and nonrencewable resourcyes.

» Benefits of recycling.

» Gasolinie: from the ground to the station.

® Resources from the ocean.

» Sea floor nodules: What are they?

¢ Mariculture: Is it feasible?

» Resources found in your own state.

e Changes in the Earth's crust.

= All about plate tectonics and continental drift.

= Drilling for oil: How and where?

e Earthquakes: carthshattering cvents,

» What causcs volcanoes?

» [How mountains are formed.

» The meteorologist's job.

= What is relative humidity?

» The gathering of weather data.

e The National Weathcer Scrvice.

» Hurricanes: just a lot of wind?

» The Space Shuttle program.

= The positive and negative uses of satelliws.,

= Weather patterns on other plancts.

e How microchips are designed and made.

» The function of space probces.

* Could you be an astronaut?

e The future of the moon.

e Effects of space exploration on our lives on Earth.

* How industrial robots work.

*» Functions of parns of the brain.

» The endocrine system: What docs it do?

» All about biofcedback.

* How different organisms reproduce.

e Heredilary discases.

e Location of volcanoces around the world.

* 'The origin of the moon.

e Chart the number of chromosomes in the body and sex cdlls
of diffcrent plants and animals.

e Computer control in pattern weaving,

;\
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SI IGGESTIONS FOR PROJECTS

Collections

e Sceds and leaves from rees,

» Gather different sizes of firewoaod (hefore it is splin), Count
the annual rings to determine tree ages.

* Fruits and their seeds. Have participants match fruits with
their respective seeds.

* Collea examples of animals that use protective coloration,
protective resemblance, and mimicry.

« Different types of grains and their uscs.

* Aquatic living things: marine and fresh water, plant and
animal,

» Acids and bases used in cveryday life.

» The inventions of Thomas Edison,

* ‘Transparent, translucent, and opaque objeats.

» Devices that have become smaller because of circuit techiol-

ogy.

¢ Recyclable materials.

* ltems that usc mincrals.

» Display of nonorganic litter or trash found around the
school, the home, or in the ncighborhood.

e Products made from fossi? fuel feedstocks.

» Edible scaweeds.

* Picturces of objects in space.

» Makc illustrations of the brains of different mammals.

* Objects that act like mirrors: plance, convex, or concave,

* ‘T'ypes of plant propagation (sceds, layering, sexval and
asexual)

» Colleat leaves and chan, compare, and contrast all their
propertics. Note similaritics and differences.

» The phases of the moon (use photographs and diagrams).

Apparatus

* Usc a microscope to view cells from different objects, In
clude slides. Diagram cach ccll,

e Perpetual motion machines.

* The spectroscope.

» Computers in the ficld of science.

» Hlow 1o make a solar still.

e Seismographs: What are they?

» Weather instruments and the information they give us.

» Using a wet/dry bulb thermometer 1o determine relative hu-
midity.

*» Telescopes: the different kinds and their uses.

* How to build your own radio tclescope.

e Make a working hygrometer.

= Microscope parts and their function.

o Anthony D. Fredericks and Isaac Asimov.
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SUGGENTIONS FOR PROJECTS

e Make a pinhole camera.

* You can make your own COmpass.
= The making of a turbine.

» A wind crosion recorder.

B Grades 7t0 8

Experiments

« 1ow walcr can be purified at home.

» Expansion rates of diffcrent metals.

e How sound is transmitted,

e Growth of rats in a vitamin-dceficient environment.

e How copper plating takes
place.

» Reaction of protozod 1o dif-
ferent chemicals.

» Developing photographic
film.

» Photosynthesis in lower spe-
cies of plants.

e How gerbils lcam their way
through a maxzc.

ferent commercial disinfoc-

lants.

» How 1o measure the Earth,

e Chick hatching rates at different levels of humidity.

» Mold growth on different types of bread (wheat, white, rye).

e GGrowth patierns of yeast.

» The growth of grasses in different soils.

e How does acid rain affcat sced germination?

e How we sce colors.

e 1{ow the human digestive system works,

® An ¢xamination of plant cclls.

e Reactions of seeds 1o different chemicals.

e The cffects of salt versus sugar on plant or animal growth.

« IHow much water do different soils hold?

« Which type of insulation holds in Leat the best?

» The cffects of junk food on gerbils.

» Docs affection influence the growth rate of hamisters?

e Effects on gemmination rates of sceds exposed 1o ultraviolct
light.

» Phototropism and its cffect in different plants.

* The ceffccts of light direction on plant growth,

e How dous clectricity affect the growth of plants?

e The growth of bacteria in dil-

31



32 SUGGESTIONS FOR PROJECTS

» Effeats of cigarctic smoke on selected inscets.

» Effects of aspirin on the growth of seleded plants.

* Do different types of music affect individuals’ learning
power?

» Effcats of car exhaust on different plants,

* Ways to slow down plant growth.

« Effcas of different colors on the cating habits of chicks.

* Effects of toothpaste on bacteria growth,

* Effeas of noise on the growth of plants.

Demonstrations

» Wavelengths of sound produced by different musical instru-
ments.

» Effeads of light on the adtivitics of rats.

» Growth and devclopment of a chicken.

¢ A study of hydroponics.

» A panorama of optical illusions.

* Osmosis in plants: How docs it work?

* What causcs skin to darken in the sun?

* llow pianos work.

» The cffects of smoking on human health,

= How birds fly.

* [low hair grows. Why hair falls out.

* Different types and degrees of noisc pollution.

* Hlow books or magazines are made.

* How candles are made: then and now.

* ‘Things pcople write on,

* ‘The cffeats of alcoholism.

 The birth of an island.

* The water cycle and how it operates.

* Mummics through the ages.,

» Fluorescent light and sced growth.

» All about fingerprints.

* How docs a rocket function?

* Pullcys and how they work,

* Diffcrent examples of water pollution.

e Contamination in our drinking watcr.

* Rocks: the ancient time machincs.

» Plants in cooler environments,

* Biorhythms: Do they affect our lives?

» Effect of colored light on goldfish.

Research
» 1low matches work.

* 1low glass is made and uscd.
e Where is oxygen found?

-
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SUGGESTIONS FOR PROJECTS

= Dinosaur ¢xtinction: how and why?

* How is fingerprinting donc?

» T'eeth: How o usce them, how 1o take care of them,
= Famous cavces.

* Erosion: its principles, causcs, and cures,

* The many uses of transistors.

» Cancer through the ages.

» The acrodynamics of different flying objects.

» The future of solar encrgy.

» Nuclcar power: fricnd or foc?

« Hlow hormones work in the human body.

« Diffcrent ways of putting out fires.

= Aviation past and present.

« Theorics about life on other plancts.
 Different ways to disposce of garbuge and litter,
= A history of photography.

» Different types of cave dwellers.

» HHow plants and animals depend on cach other.
e Hlow chewing gum is made.

o 'The Ice Age and its aftermath.

» Tidal wavcs.

» The beginnings of agriculture.

e How Lo turn a desert into a farmiand and vice versa.
» Pyramids past and present,

» Lascr beam technology.

» Archeology as a profession.

* The development of telephonces.

e HHow clectricity is made.

» Radioactivity: problem or potential?

e Hlow babics develop: stages of gestation.

e Different types of explosives,

* The human brain: form and function.

* The causes and ¢ffeds of acid rain.

e [{ow streams and rivers get polluted.

e ‘The effects of drinking and driving.

e How age affects memor .

» Is cye color related 10 vision?

e Nerve centers in plants,

Collections

» Samplcs of local soils.

» Homemade crystals in different solutions.
o Scashells from near and far,

o Preserved snowllakes: No two alike?

» Samples of different spider webs.



34 SUGGESTIONS FOR PROJECTS

* Food types showing sources of different vitamins and miner.
als.

* Different types of clectromagnets and their uses.

= A study of cyeglasscs.

e Computers: past, present, and future,

* Stringed instruments and their sounds.

* Precious gems and where they're found.

e Sailboats and how they work.,

* Local fossils.

» Unidentified flying objects (UFOs).

* Engincs, big and small.

» Parachutes through the years.

® Sources of drugs.

* Drugs used in medicine.

» Plant foods versus animal foods,

= Pollutants in our everyday environment.

* Wild berries and nuts.

Apparatus

* Diffcrent types of pendulums,

» ‘Thermometers, big and small.

= Uscs of strobe lights.

» Telegraphs and their development,

* Robots.

» Crystal radios from yesteryear.

* Stcam engines that made a difference.
» What a scismograph docs.

e How a camera works inside and out,

« Different kinds of motors.

* Rockels into space.

* Simplc machines used every day in the home.
» ‘The most significant human inventions,
* Instruments used 1o study discases.

e A study of windmills.

In all, students have a wide range of possibilitics from which to
choose. Students should not feel restricted o these lists but can
be encouraged Lo seek potential topics beyond the limits of these
puages. The science world has unlimited arcas o investigate:
students should feel free to explore in cach and every corner,
guided by their interest.
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Vi CONDUCTING RESEARCH

BEFORE THEY BEGIN ANY SCIENCE PROJECT, students will

find a wide varicty of print and nonprint malcrials that can

provide background information and offer additional ideas for

exploration or development. Students should be encouraged to
e e e e e - - o jivestigate as many differ-
ent sources as possible to
ensure a thorough under-
standing of their chosen
topic,

The school library 1s a natu-
ral place to begin, bul stu-
dents should also explore
the local public bbrary, a
ncarby college or university
fibrary (nany of which arc
open to the public), govern
ment agencics (which can
provide needed  materials
free of charge or for 4 nomi-
nal fed), o jocal scientific
| a | laboratory (check in the
| | | phone book), newspaper or

magazine offices, city or county agencics, or mail order busi-

nesses that distribute science materials (see the Resources lisD.

|
|
- . 1l Materials to

% .
N . Investigate
n R )
Ci5 §s Here dre some materialsstu
; N .
' N dents may wish to use.

lg;;:"

encyclopedias
dictionarics

i biographical dictionarices
atlases

pamphlets

records

newspaper files

i et e = e e e e

e}t




3(3 CONDUCTING RESEARCH

maps brochures
bibliographics magazines and profes-
library card catalogs sional journals
professional indexes historical stories
audio and video recordings photographs and anl
almanacs charts

textbooks magazine indexes
graphs public documents

B Places to Go

Students often confine their re-
scarch to the school library., It is
certainly a good place to start—
but only as a start. It should not
be the sole source of informa-
tion, Students should be encour-
agedtocheck out, notonly other
librarics, but businesscs, gov-
crnment agencics, and the like, |
These investigations  provide
students with a well-rounded approach 1o their project: a vital
concern of scientists everywhere. Here is a selection of places be-
yond the school library 1o explore.

college library
muscums

scientific socivtics
local labontory
historical socicty
recreation arcy
pumping station

stale agencics
city/county offices
rangcr station

park

Chamber of Commerce
waste tneatment plant
TV/radio station
planctarium
manufacturing plints
hardware store
refuse collection firm
madical laboratory
700

botanical garden

gardening center

farm

state gamelands

stale scashore arcas

newspaper office

college science depan-
ment

supermarkets

restaurants

glaziers

put store

arboretum

florist or plant nursery

food processing plant

university laboratory

wildlife preserves

travel agency brochures

science periodicals (check
Resources lish)
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TV specials
government publications
(check Resources list)

CONDUCTING RESEARCH

publications of profussional
unions
computer ditabases

H People to Sece

Students need to be aware that
a successful scienee fair project
may require consultations with
individuals other than their
teachers or parents. By inter-
viewing experts in the chosen
subject arca or tatking over the
project withthem, students may
obtain new data or additional
insights 1o incorporate into the
project plan. Such discussions
offer students an opportunity to
sharc ideus and discuss diverse
aspeats of 4 chosen  topic.
People are often cagoer and
honored to talk with students

about their projects and cun be i most valuabile resource during
the investigative process. Here are some individuals who might
be interviewed (an interview form appears at the end of this

section),

scienoe eachers

professors

cledtricians

fricnds and neighbors

purk rangers

college students

plumbers

librarians

velerinarians

ity or counly government
officials

ANlronomors

high school students

computer operators

musicians

rzoologists

gardeners

700 personnel

meteorologists

cnvironmentalists

coologists

people encountered during
field trips

scicntists

corporate and rescarch
librarians

SCICNeE wrilers

factory workers

doctors, nurses

farmers

maodical laboratory workers

construction workers

travelers

sanilation workers

biologists

cartographers

Conservalionists

cooks
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INTERVIEW SHEET

Namwee of person being consulted; Position:
Phone number for fter questions:

Date of intervicw: Time of interview:
Location of intervicw:

Questions and Answers:

!‘«

Generdl Comments/Reactions/Ideas to Pursu:
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Sm THE SCIENTIFIC METHOD

MANY STUDENTS ELECT TQO CONDUCT AN EXPEFRIMENT for
their science fair project. An experiment allows a student to
investigate an arca of science by means of principles and micth-
ods scicntists use every day. An experiment should be offectively
designed so that the student can discover the answer to a
preciscly defined problem. Students often make the mistake of
selecting a problem that is too gencral or oo broad in scopwe -
onc they do not have the resources, materials, or time Lo investi-
pate properly. Most students need goidance so that the problem
they choose to investigdte is well within their capabilities and for
which appropriste resources are available.

The scientific method consists of 4 series of steps that must be
followed to ensure an effectively designed experiment, Note that
the steps allow some leeway, offering students muany ways 1o
examinge and explore an arca of interest. Nevertheless) if the
o projest is o yield scientific data that will expund the student's
understanding, cach of the following steps is essential,

1992 Anthorr D Fredericks and baac Asimov.

STEPS OF THE ,
SCIENTIFIC METHOD

Identify the problem.

Refer 1o authoritative sources.

Ask an approprigte quostion.

. hevelop g bypothesis.

Conduct experiments.,

oo bk d records of mathods and resais,
a pt the experiments,

8. Analyze the results.,

9. Develop a conclusion,

R I
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40  IHE SCIENTIFIC METTIOD

M Identifying the Problem

With so many potential topics from which to choose, students
must narrow their choices to a specific one. Here is where
guidance from teachers and parents becomes so impontant. 1t is
not unusual for students to decide to do an experimental project
on a broad topic like “grass” or "whitc mice,” for example. Here
is where students should be asked some questions that will assist
them in defining a more specific problem. For example: “What
feature about grass interests you the most?” “What question
would you like to ask a gardener about the growth rate of
different grasses?” “How do you think mice eat their food? “How
do mice survive cold temperatures?” Assist your siudents in care-
fully defining the scope of a problem for investigation and
narrowing it 1o a level they can explore. This is a process scientists
£o through regularly and one that is essential to a well-designed,
successful experiment.

B Referring to Authority

Long before scientists begin to set up their experiments, they
conduct some rescarch in their chosen area. This means reading
books, magazine articles, pamphlets, brochures, or any other
printed information conceming their topic. It also means talking
with or obtaining information from experts in the ficld. This is
done through telephone conversations, personal visits, or atten-
dance at special meetings or conferences. Like scientists, students
should be prepared to conduct some investigative rescarch
before initiating an experiment. These discoveries can yield a
significant amount of valuable data that sharpens a student's
understanding of a sclcaed field.

M Asking an Appropriate Question

To develop an effective science experiment, students need to
formulate a very specific question about the chosen arca of
interest, Parents and teachers can help. For example, a student
who has aninterest in learning about how plants grow in different
colored lights might ask: What is the difference in the rate of
growth of four different plants each grown in a different-colored
light? Or a student who is interested in the nutritional necds of
micc might ask: What is the difference inthe weight of mice raised
ona diet of junk food in comparison to mice raised on a nutritious
diet? Notice how each question is very specific; it indicates the
subjects to be studied, and the variables that will be observed.
Being specific and identifying variables is imponant in helping
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THE SCIENTIFIC METHIOD 1

the student sharpen his or her focus and carefully define the arca
to be investigated.

N Developing a Hypothesis

After students have designed an appropriate question, they must
tumn that question into a hypothesis. A hypothesis is an educated
guess, a statement of how the scientist thinks the experiment will
tum out. It is a prediction, based on the best available informa-
tion, of what the scientist belicves will happen at the conclusion
of the experiment. Although the hypothesis is founded on factual
data the student has collected during the rescarch stage, it is the
student's gpinion deduced from those facts. A well-constructed
hypothesis identifies the subjects of the experiment (plants,
mice) and states what is being measured (raie of growth, weight),
the conditions of the experiment (different-colored light sources,
junk food versus regular food), and the results expected (light
colors producce faster growth rates than dark colors; a r itritious
diet produces higher weights than a junk food dict). Thus a
student’s question about a specific area of interest can be devel-
oped into a hypothesis that forms the foundation of the student’s
investigation. For example:

» Bean plants grown under dark-colored light will grow morc
slowly than bean plants grown under light-colored light be-
cause of a lack of sufficient ultraviolet light waves.

= Mice raised on a diet of junk food will show iower body weights
after 6 weeks than mice raised on a regular diet because of a
deficicncy of necessary nutrients in the junk food.

B Conducting the Experiment

Testing one’s hypothesis is at the heart of the scientific method.
It is here that the student will organize and conduct an investiga-
tion examining the cffects of changes in cerldin experimental
conditions or experimental factors. In short, the student will lcarn
what happens when a condition is created or altered. Inaddition,
the implications of that change arc also explored.

1t is imporiant that the student test or examine one idea al a time.
1 is easy for students to expand their experiments far beyond the
limits established with the original hypothesis; however, for any
results to be valid students must adhere to the original design.
Often, this means a process of trial and error in which a problem
is approached from many angles before a hypothesis can be
confirmed.
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42 THE SCIENTIFIC METHOD

I is also at this stage thal students must decide how many times
they will conduct their experiment, the number of subjects or
items being subjected to the test, how long it will 1ast, and what
special materials they will need. Students also must decide how
they will be measuring the effects of the experiment. Will it be
done over a period of time, indudc a variety of sample types, or
mcasurc height, weight, growth rate, heartbeat, or other vari-
ables? For example, will the experiment take place over a few
hours, days, or wecks? Will it include different varicties of animals
or plants? What measuring instruments (scales, balances, stop-
watches, clocks, thermometers, ancmometers, wind gaugces,
yardsticks) will be used? Will the experiment be conducted in
daylight or darkness, at high elcvations or low clevations, ina lab
or the family basement? The conditions under which the experi-
munt will be carried out must be clarified prior toas well as during
the entire experiment.

B Keeping Records

Scientists always maintain records of everything they do during
the course of an experiment. Students, t0o, should be encour-
aged to keep a log or record book of what they do and obscrve
during the course of the investigation. Such rccord kecping
permits the student to keep track of the individual events of the
experiment and it provides a reference for identifying any ermrors
that may creep into the experiment,

Not only does the log or record book provide an accurate
summary of the “events” of an experiment; it is also important in
showing others how the experiment was carried out. Others
should be able to duplicate the experiment simply by following
the student’s record. Indeed, the well-maintained notebook is an
invaluable part of any science fair experiment because it details
the steps and procedures the student went through 1o arrive at
new information.

B Repeating the Experiment
Conducting an experiment once usually does not provide the
scientist with sufficient data upon which to base a decision or
conclusion, Thus it is important that the student plan adequate
time to conduct the experiment more than once. Such a practice
ensures that the resalts obtained the first time are accurate and
precise, 1t also guarantecs that any conclusions drawn from the
results of the experiment are based on a wealth of information
and not just a few isolaled details.
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THE SCIENTIFIC METHOD

B Analyzing the Results

After the experiment has been conducted and all the necessary
data collected it is time 10 analyzc¢ that information. What facts,
numbecers, or statistics were produced as a result of the experi-
ment? Did three of the plants show slower rates of growth than a
fourth? Was there a difference betwecen all individual plants? How
many micc had lower body weights on the junk food diet? Did the
growth pattemns differ significantly between the two groups of
animals? The collection of this information and iis analysis arc
vitally important parts of the entire project. It is here that the
student assembles and looks over the available results in order 1o
begin formulating a conclusion.

It is important to point oul to the student that the data gathered
may notconfirm the original hypothesis. That is, as a result of this
experiment the student may discover, for example, that there is
no difference in the growth raic of bean plants grown under
different colors of light. That's OK. Students need to understand
that their original hypothesis was simply an cducated gucess
based upon information at their disposal at the start of the
cxperiment. It is possible that the results will not confirm that
hypothesis but rather refute it. This happens 1o scientists all the
time and is a natural and normal parnt of the scientific method:
Science is advanced just as much by the knowledge that light
color is not a factor in growth as by a finding that it isa factor. In
an experiment, success is neither a positive or a negative finding
but any clearly substantiated, repeatable result.

B Developing a Conclusion

Now that the student has conducted the experiment, colleced
the necessary data, and analyzed the results it is time Lo formulate
a cenclusion. The conclusion should provide some answer 1o the
original question (sce above), although it is entirely possible that
the experiment was unsuccessful in proving the hypothesis.
Thereis centainly nothing wrong with a conclusion indicating that
the question slill remains unanswered. The importance of the
experience lies in the siudent’s having an opportunity to investi-
gate and learn about an area of interest by means of the scientific
method. Arriving at an ideal conclusion is not the goal—wrestling
with a problem is.

In a sense, the coaclusion represents what the student actually
leamed by condudting the experiment. It is also an opporntunity
for the student to suggest needed improvements in the experi-
mental design or changes that could be made in attempting the

:.
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44 THE SCIENTIFIC METHOD

experiment in the future. Most important, the conclusion should
contain a statement or scrics of statements by the student on the
importance of the experiment. For example, a student who
discovered that a dict of junk food was associated with lower
body weights for mice might discuss the importance of a well-
rounded and nutritious dict in the maintenance of proper body
weights for animals or humans. The conclusion, then, is an
opportunity for the student to draw relationships hetween the
experiment and the world in which he or she lives.

4
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Om PRESENTING THE
PROJECT

AFTER STUDENTS HAVE SELECIED A TOPIC, investigated or
experimented with that topic, and come to some conclusions
about that arca of science they will want to display their effors for
the science fair, Presenting the project can be one of the most
satisfying parts of the entire experience. The science fair project
display is the culmination of wecks of study and preparation: IU's
here that students can demonstrate their ingenuity and creativity
in sharing what they have lcamed.

Each project entered in a science fair must consist of three
clements: the display unit, the exhibit materials, and the written
report. Together, these elements present a complete and thor-
ough examination of an arma of interest, a colleaction of new
knowledge, or the results of a self-initiated experiment. In most
science fairs, the displays are evaluated and thus must present a
complete picture of the student’s efforts for judges and obscrvers
alike.

Maost scicncee fairs provide students with display tables on which
the project can be sct up. Before designing the display, find out
the length, width, and height of the tables 1o make sure there is
cnough roomto arrange the display and that any writien informa-
tion can be read easily by observers. Keep in mind, however, that
not all projects will need a display table (sce the illustrations
throughout this book).

B Display Backdrop

The display unit (also known as the backboard) is crucial 1o
presentation: It is what people see first; it establishes the “profes-
sionalism” of the student’,, efforts. As a kind of adverntisement for
the project, it must be well constructed and designed for maxi-
mum visual effect.

Materials

A good display unit must be construcied of stundy and durable
materials. It must stand for several days, so strong, rigid materials
are preferred,

From The Complere Saience Fair Handbook, published by Scort, Foresman and Company. Copyright € 1990 Antheny ID. Fredericks and Isaac Asimov.
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406 PRESENTING THE PROJECT

Pegboard

Pegboard has the advantage of providing predrilled holes from
which displayed items can be hung. Easily available at maost
lumber yards or hardware stores, it canbe cut to any size or shape.
Its only disadvantage is its thinness and its tendency to buckle
when heavy weights are hung from it. This can be corrected by
nailing strips of wood around the perimeter of the back of the
pegboard to provide the necessary support.

Plywood

Plywood comes in many thicknesses (1/4", 1/2°, and 3/4" are
commonly available). It provides a more than adequate back-
board for any display unit. It can be cut into sections and hinged
together for an effective display. If the plywood is to be painted,
you'll need to buy “A” or “B” grade wood. If, however, the
plywood will be covered with other materials such as felt,
construction paper, or {oil, “C” or “D” grade plywood will be
adequate.

Corkboard

Corkboard is a lightweight material available in varicty stores and
lumber yards. It is not as rigid as other materials but has the
distinct advantage of being easily portable from home to school.

Particle Board

The best-known brand of particle board is Masonite. This ex-
tremely sturdy material is obtainable at any lumber yard or
building supply store. It provides a very solid backdrop for a
display unit, particularly for backboards displaying hcavy ob-
jeats, Its disadvantages are its weight and difficully in cutling.

Foam Board

T'his is an idcal material for display units and can be found in art
supply or graphics supply stores. It is extremely lightweight,
comes in thicknesscs up to 8", and can be very casily cut with a
utility or razor-blade knife. It consists of plastic foam covered on
both sides with paper. Another advantage, aside {from its light
weight and sturdincess, is that when scored on the back with a
knife it can be shaped into a curved display unit. Additionally, its
surface can be easily painted and matcrials can be fastened to it
with cellophane tape, pins, or glue.

Undesirable Materials

Matcrials that should not be uscd for a display unit include
cardboard and posterboard. These materials are too light to stand
on their own or hold display items for long periods,
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Construction

The display unit must be freestanding;, that is, it must stand onits
¢ 1forseveral days. Thus most display units will consist of three
cqual-sized pancls hinged together. Display units consisting of
two or four panels are less frequently used. I foum board is
chosen, it is possible 1o construct a curved display unit —a
technique that adds a distinctive touch to the project. Display
unils come in many sizes, bul here are some suggested dimen-
sions basced on standard measurements (in inches) of materials
commonly used in scicnce fair displays:

Hcight width Dcpth
60 * 48 " A0
48 * 48 * 30
00 * 48 * A0
18 * 306 * 40

Sctup

To provide for an attractive display unit, consider painting the
backboard or covering it with construction paper, adhesive-
backed paper, wallpaper, burlap, or some other appropriatc
material. It is best to keep the colors neuatral so as not 1o detract
from the display itsclf. ‘The completed backdrop will include
information about the project as a whole as well as other dita
summurizing important parts of the investigation.

‘The sctup of a display unitis vitally important. Students should be
prepared to make their backdrops attractive without including so
much material that the display becomes visually crowded. By ex-
perimenting with different designs and formats, students should
be able to come up with a mix that will enhance and illustrate the
information,

The following information should be included on the display unit
(sce iltustrations throughout this book for examples of different
drrangements).

Purpose
This statement lists the student’s reasons for p - suing the project.
What did the student hope to leam by investigating this arca?

DProcedure

What did the student doto carry out his or her plan of action? What
methods or materials woere used to discover new information
about 4 topic?
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48 PRESENTING THE PROJECT

P’robiem

A problem statement outlines a condition or fact the student is
uncomfortable with or seeks to investigate. Note: A problem
statement is most commonly included in experiment-type proj-
ccls.

Hypothesis

A hypothesis is an educated gucess or prediciion about what the
student thinks will happen. Note: Hypotheses arc used mainly in
experimental projects.

Title of the Project

The tide must describe, very succinatly, the focus of the project.
It should be short (10 words or less), neatly lettered, and casy to
read.

Results

What did the student leam during or after his or her investigation?
In other words, what facts were discovered that were not known
before?

Conclusion

This statement summarizes the student’s investigation. It should
offer an answer to the student’s original questions. Students may
discover something not originally planned—that too should be
included.

Visual Aids

These include photographs, charts, surveys, graphs, data, draw-
ings or paintings, diagrams, or other illustrative materials that
cnumerate vital information gathered during the project.

Letlering

An important part of any display unit is the lettering. Good
leticring can add much to a display by conveying an important
message to all who look at it. It is important, therefore, that the
lettering and signs used on the display unit be neat and of proper
size. The title should have the largest letters, while signs posted
over each supplemental section are smaller. Good hand-lettering
is sometimes sufficient, but stencils or press-on letters (available
at any arl supply or large variety store) add a true professional
appearance 1o the entire display. If available, computer graphics
programs can be used to create labels, iitles, and signs. The
student should check and double-check all spelling and punctua-
tion.
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B Exhibit Materials

The materials, items, devices, and sumples shown in front of the
backdrop unit can be an exciting part of any scicnce projedt.
These materials should reflect the items used throughout the
student’s investigation; they should provide a firsthand look at
the scope of the project. In projects displaying collections, a good
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crossscction of diffcrent types
orgroups of thesclected items
would be displayed. In a pro-
ject illustrating an apparatus
or a group of related appara-
tuses, examples of those itemss
would be put on display for
the viewer. If the student
chooses to do an experiment,
then the matenals used
throughoutthe experiment are
set up for viewing. As arulc of
thumb, the display items
should tell a story or illustrate
a concept sufficiently so that
the student scientist necd not
be present to expliin the en-
tire project 1o an observer.
Here are some procedures to
keep inmind insclting up this
part of the project.

o Safcty first! Fxhibit items
should present no hazards to
obscrvers who may view the
display. Thus no breakable or
dangerousitems should be in-
cluded. If clectricity is usced,
safeguards must be observed
to prevent electrical shocks or
harzards (battery-powered
cquipment is preferabled.
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50 PRESENTING THE PROJCT

A SAFETY CHECKLIST

e

Are clectrical items like lamps safe: ULlisted, no frayed
cords or loose bulbs?

11 Could any item get hot enough to burn someona? Is it
shiclded from exploring hands?

1 Are liquids—chemicals, fertilizers, painis—in sealed
or shatterproof containers?

1 Could clectrical cords trip somceone? Are they an-
chored?

[ 1 Could a tug on the table cover bring down the whole
display?

1 Could marbles or other round objects go astray and
trip someonc? Could a child swallow one?

[ | Arc sharp objects firmly anchored or out of reach?

1 will the display be safe if briefly left unatended?

» Sct up items in an attrac-
tive format. 1 lave the students
experiment with 4 varicty of de-
signs and formatsto arrive atthe
most visually appcaling onc.

* Avoid clutter. It is impor-
Lunt to include enough items to
illustrate important concepts of
the project, but it is equally im-
portant to avoid crowding the
display 1able. Too many items
detract from the display just as
much as 100 few,

e Avoid using liquids or
chemicals. The use of watcer,
chemicals, or other liquids is
discouraged, panticularly fordis-
plays that will be standing for
scveral days. Any spillage could
be a hazard (o the display or a ncighboring display. 't would be

Q “'
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preferable to take photographs of scleded vessels or liguids at
home and then post the photos on the display unit. (Allow time
for doing this.)

e Seal in smelly items. If
molds or decaying items are to
be exhibited, they must be
scaled tightly inside glass or
plastic jars. All cautions must

be observed 1o prevent these

materigls from being releasced
into the surrounding arca.

* No animals of any kind
should be incuded in a dis
play, cspecially displays left
overnight, The care and main-
tainance of the animals cannot
be guaranteed by the science fair director(s). The strain of having
countless observers peck, point, and poke at animals can place
an unnccessary strain on houschold pets. Thus, it is important
that students carcfully consider any projects which involve the
use of animals. The animals should be left at home and photo-
praphs of them included as part of the display,

B Written Report

The written report isa capsule summary of everything the student
did1o investigate the selectedtopic. It contains all the information
the student collected or fearned during the weeks leading up to
the actual science fair. Whether the student decides e do an ex-
periment, assemblce a colledtion of objeds, demonstrate a scien-
tific principle, conduct some research into an interesting arca of
science, or show a panticularly interesting picee of scientific ap-
paratus, i will be necessary 1o record observations and informa
tion in writien form. This written report provides observers with
vital data on the scope of a project as well as its offect on a
student’s understanding of the topic.

Isually 51030 pages in length, the report provides observers with
a blow-by-blow account of everything the student did through-
out the length and breadth of the project. I is meant Lo provide
readers with a succind, detaited aocounting of the chosen pro-
juct—including its impact on the student. Above all, it provides
students with an opponunity to think about all the dimensions of
their projects and to share their ideas with others,
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52  PRESENTING THE PROJECT

Reports should be neatly bound in an attractive folder or binder
(available at any varicty, department, or slationery store). 1t is
preferable for the report to be typewritten or done ona computer,
but a neat hundwritten copy may also be acoeptable. Any wrilten
repor for a science fair project should include:
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explained what the

student expected 1o discover by investigating the chosen topic. It
also gives the reason why the student chos*: 1o learn morge about
that subject.

Hypothesis

Students who sclect an experiment to perfe sm should incdude a
hypothesis in the written report. A hypotacsis is an cducated
gucss about what the student thinks will occur as a resull from
conducting the selected experiment. 1Lis not necessary to include
a hypothesis for other types of projects.

Research
This is the parnt of the repont that contains all the background in-
formation the student collected about the chosen topic. Any

5
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books or articles read, authoritics consulted, or outside mateorials
collected should be summurized and presented in this section. It
should be written inthe student’s own words and not copued from
an encyclopedia or other reference.

Materials

This is a list of all the materials and supplics used in the projued,
Quantitics and amounts of each should also be indicated, espe
cially if the student conducted an experiment,

Procedure

Here the student lists and describes steps he or she undenook 1o
compleie the project. Usually presented in a numbered format,
this pant of the report shows the stages of the project insuch i way
that others can reproduce the procedure,

Observations and Results

Here the student tells what he or she leamed from the projea.
What new information was provided as a result of pursuing this
topic? What docs the student know now that wasn’'t known
before? It is important to include any graphs, chans, or other
visual data that summarizes the results of a study.

Conclusion

This is a brief statement explaining why a project tarned out the
way it did. Students should explain why the events they observed
oceurred. Using the word “because” is a good way (6 urn an
obscrvation into a conclusion. If an experiment was che sen, the
conclusion should tell whether the hypothesis was proven or not
proven.,

Bibliography
The bibliography should list all the printed muaterius the student
consulted in carying out the projed. tems should be listed in
alphabctical order in a standard format, The Resources are one
example of a format.

Acknowledgmernits

Here the student thanks all the individuals who assisted in the
rescarch or development of the projedt (including Mom and
Dad). tveryone the student interviewed, including 1eachers,
scientists, and other experts in the field, shouid be mentioned
here,
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JUDGING PROJECTS

EVALUATING SCIENCE FAIR PROJECTS can be a difficult task for
students as well as judges. Students who plan to enter projects
deserve guidelines for their efforts—not to compete with other
cnirants but to make the current entry as good as possible and to
prepare for future entrics.

The judging criteria listed below have been garnered from sci-
ence fairs held around the country. They provide teachers,
parents, and most important, students with significant criteria
against which to gauge projects. They are appropriate to evaluate
all kinds of entrics submitted 1o a science fair, but they are also
designed to serve as a self-evaluative tool prior to entering ong's
et in the fair, These guidelines ensure that all students are
- evaluated according to an established set of criteria and that
« «1ors and parents arc awarc of the clements that constitute a
wii-planned display.

How to Use This Checklist

The major parnts of any science fair project are the display,
display materials, and the wnitten regport. Each has been as-
signed a possible 100 points, In addition, projects involving
experiments need to be evaluated for use of the scientific
mcthod.

To help your evaluation, points have been assigned to the
major components of each category, and some criteria are
listed below cach. Not every iten. in each list will apply to
crery project. Cheek off the ap Jicable oncs that you
believe have been fulfilled successt Ly, then assign a value
between zero and the tolal potential points and fill it into
the blank beside the component. Add the points, and you'll
have a standard for comparing your project, or a project
you arc judging, with the best possiblc results.

These are suggestions—you may think of some additional
criteria. Good judging!

b

LR
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JUDGING PROJECTS 55

M Display Scorc
Creativity (o poinis)
‘ L'} Are the materials presented imaginatively?
[l Is there a distinctive approach to problem solving?
+ Is the project or display original?
I Is the display designed in an unusual way?
L] TIsthere a varicty of equipment or items?
1 Is the project out of the ordinary?
['l Is new and interesting information included in the display?
.1 Are the data or results interpreted appmprzaldy?
{.i Has the student shown inventiveness?

Scientific Thought @o poins)

L] Is the experiment designed to answer a question?

(L] Arc the procedures appropriate to the area of investigation?

[l Is the topic or problem stated clearly and completely?

{1 Has scientific literature been cited?

L ! Have scientists or other experts been consulted?

[} Has a systematic plan of action been stated?

.1 Is there a need for further rescarch or investigation?

Il 1Is there an adequate conclusion?

i1 1Is a project notebook provided with the display?

{1 1s the project notcbook sufficiently detailed in relation to
the scope of the project?

[l Have any probleins or limitations that occurred been noted?

['] 1< the amount of data commensurate with the scope of the
project?

[ 1 Does the student understand all the facts and/or theories?

[N N S, . T ey

Thoroughness s points)

{1 Is the project complete?

"1 Docs the project represent a sufficient amount of time?

t 1 1s a problem adcquately answered or pursued?

(-] Are the notes complete?

{1 Are other potential solutions or approachcs indicated?

{1 Does the project include a display unit, three-dimensional
items., and a written repori?

(.1 Dees the project tell a complete story?

t 1 Is the information complcte?

[ 1 Were all potential sources of infor. ation consulted?

[.1 1s the display lightweight and portable?

(.1 Is a sufficient number of items included in the display?

[ 1 1s the conclusion supported by results from an experiment?
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50 JUDGING PROJECIS

Score

Skill @5 poins)

[
L
{1
1
{1
L1
P
[

Does the project represent the student’'s own work?
Doces the projeat represent quality workmanship?

How much outside assistance did the student nced?

Is the project artistically pleasing?

Daocs the student know the subject well?

Is there anything dangerous about the display?

Did the display take a lot of time to set up?

Was assistance necessary in seiting up or preparing the
display?

Dacs the project indicate extensive planning?

Is all equipment used within the student’s level of under-
standing or expertise?

How much supervision did the student require?

Clarity (o points

{1 Arctitles and written descriptions neat, legible, and large

01
{1

cnough to be read?

Arc the data clearly presented?

Can the average person understand the project?

Is the written material well prepared?

Is the project self-explanatory?

Are drawings and diagrams neat and attractive?

Is the presentation logical and sequential?

Is every picee of material important to the display?
Is the display colorful and attractive?

i Are any supplemental guides provided?

Are discussions clear and straightforward?

Total for Display

(100 possible points)

Title Page ¢ points)

Il
L]

Table of Contents ¢ points)

[
L3
L]

B Written Report

Is it present?
Are the title of the project and the student’s name in-
cluded?

Arc all parts listed?
Are all sections listed in order?
Are page numbers listed and correct?

v

Score
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JUDGING PROJECTS

Score

Statement of Purpose s points)

['1 Does it pose a question that can be investigated or meas-

ured?
] Does it pertain to the experiment or project conducted?

{1 Is it logical and defendable?

1 Is it clear and understandabl:?

L1 Is it within the student's ability level?

No

Hypothesis (Included for experiments only.) points

{1 Does it answer the purpose?

{1 Does it tell what the student is trying to prove with the
project?

L1 Isit clear?

LJ 1Is it scientifically sound?

Research 5 points)

[J Does the research pertain to the topic?

{1 Is it complete and thorough?

J Does it represent a diversity of sources?

(.1 Is it representative of the student’s ability?

[7 Have both print and nonprint sources been consulted?

Materials (10 points) L

(] Are all materials listed?
L1 Are specific amounts given?
{.1 Are there sufficient materials?

Procedures 1o points)

[ 1 Are procedures listed in chronological order?
L1 Could the project/experiment be replicated?
{7 Arethe procedures casy to follow?

{ 1 Arethey in a logical order?

Observations @5 points) |

(] Do observations indicate what was donc in the project?

{3 Did the student choose the best form for recording the ob-
servations?

[.1 Arc observations clearly labeled?

L.} Arc they sequential?
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58 JUDGING PROJECTS
Score

Conclusion s points)

(.1 Docs it answer the purpose?

I3 If an experiment, does it adequately explain any results?
L1 Does it tic the centire paper together?

L1 Is it sufficient in form and length?

Bibliography @ points)
1 Is it in alphabetical order?
{J Does it follow the required form?
{3 Isit sufficient in terms of the scope of the project?
{3 Have primary, scientific sources been consulted?
L} Is range and scope of the bibliography reflected in the
report itsclf?

Total for Written Report .
(100 possible points)

Total for Project e

{200 possible points)

N
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STUDENT’S PLANNING

GUIDE

10 T11E STUDENT: A science fair proect can be one of the most
exciting projects you will ever do in school. But it takes time,
plunning, rescarch, preparation, and lots of hard work, You will
discover much about your chosen topic and much about your-
sclf, too. You will examine, probe, and experiment with many
idcas, techniques, and scientific principles, learning more about
the world in which we live and more about the important work
scicntists do to help us understand our world. In short, you are
ab-sut to begin one of the most thrilling joumcys of your life—a
journcy into new discoveries and new adventures in science.

The Planning Guide below is
designed to help you plan your
jourmey both before and during
your science fair project. Us: it
o select a topic for investiga-
tion, to decide what procedure
to follow in exploring that topic,
and 1o plan your steps for put-
ling your complcted project to-
gether for display at the science
fair. Read this guide carefully
andfill in or check offthe neces-
sary steps: It will make your
work much casicr. Remember
that the success of your project
will depend on the amount of
work you wish 1o put into it
before it is displayed at the sci-
ence fair. Keep in mind that you
canalways ask other people (for

example, your parents or teacher) for help or guidance in carry-
ing out your project: Scientists help once another all the time! Now

get ready—and good luck!
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60 STUDENTS PLANNING GUIDE

M Science Fair Planning Guide

Things That Interest Me:

1. .

How much time can 1 spend on my project cach week:
--- hours

What area of science interests me the most:
[} Life science

L 1 Earth and space science

(1 Physical science

What typc of project would interest me the most:
{.J Experiment (using the scientific method)

{ } Demonstration

(.1 Rescarch

{1 Collection

[.I Apparatus

What kinds of scicnce materials or equipment do 1 enjoy or am 1
familiar with?

[N 4
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STUDENT'S PLANNING GUIDE

Possible Topics:

1.

Matcrials [ already have: .

Materials  would have to buy:

Help I will need with this topic: None
How difficult will this be for me?

very difficult . . Somewhat difficult
2.

Matcrials 1 already have: |

Materials 1 would have to buy:

Help 1 will need with this iopir:: Non¢
How difficult will this be for me?

Very difficult Somewhat difficult
3.

Matcrials 1 alrcady have:

Materials 1 would have to buy:

Help I will need with this topic: None
How difficult will this be for me?

very difficult ‘Somewhat difficult

Final Topic Choice:

~Some Alot

Easy

~Some Alot

Fasy

Some Alot

Lasy

Questions/Problems to Explore

Some questions about my topic 1 want to find answers to:

1.

I~
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Conducting Research

Printed and audiovisual materials 1 should find and read:

2.

-
[ o
N

Places I could visit:

People 1 could talk to:

4,
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STUDENT'S PLANNING GUIDE 03

Preliminary Timetable
Here is what I planto do each week (subject to change). Students:
Fill in 12 or 6 weeks according to your scheduled opening date,

Week 1( ..

a.
b.
C.
d.
Week 2 (

h.

Week 3 (

b.
C.
d.

Week 4 (.

d.

e

d.

1oL )]
10 )
1o )
10 )



64 STUDENTS PLANNING GUIDE

WeekS( o

.
b.

Week 6 (. S 1 ¢*

week 7(. 10

Week8( 1o

Week 9 ( to

d.
Week 10 ( to
d.
b.
C.
.
Week 11 ( . 1o

Week 12 ( o
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STUDENT'S PLANNING GUiDeE - 05

For Experiments Only

Tere are the steps for the scientific method, ¥ill in cach one s a
guidc for your experinoent.,
e Problem 1 want to explore:

» References 1 will consult:
Printed and audiovisual

Places

People

e Specific question 1 will examine:
» My hypothcsis is:

» The experiment will consist of
Subjects:

Conditions:
Tests:
Timg:

Special materials:
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O0  STUDENT'S PLANNING GUIDE

Planned steps:

1.

B

Record keeping
» Whai 1 did during the experiment:

* Results | got when 1 repeated the experiment:
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STUDENT'S PLANNING GUIDE

e Final results of my experiment;

» Conclusions 1 can base on those resulls:

» Did I prove my hypothesis? 0t Yes [0 No

Why or why not?

» What further or diffcrent rescarch can 1 sugpest?

67



68 _STUDENT'S PLANNING GUIDE

Preseniing the Project

Display Table
» Dimensions:

Heignt: ... ... Width:o . Depth: .. ... .

» 'T'able cover matcrials needed:

1.

3.

Display Unit
e Materials needed:

e Dimensions of pancls:
Height: . Clidth: . L Depth: .

« Written data 10 be included on display (check each one):
[ | Purpose

L{ Procedure

{1 Problem

{1 Hypothesis (for experiments)

1 Tide

-1 Results

{
I
[ 1 Conclusior. i

Feresmar and Company. Copynight @ 1990 Anthony D. Fredericks and Isage Asimow.
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AiD MEASURE

STUDENT'S PLANNING GUIDE  O9

» Written data to be included on display:

e Visual aids (check each onc)
L] Photos

[1 Chans

{1 Graphs

1 Anwork

("] Diagrams

[.} Cartoons

L1 Pamphlcts

{ .} Brochures

{1 Mural

[} Magazine clipping(s)
{1 Newspaper clipping(s)
(] Poster(s)

L1 Drawing(s)




70 _STUDENT'S PLANNING GUIDE

Exhibit Materials

* Which of the following do I want to include:;
{.] Apparatus

What types:

L1 Specimens
What kinds:

Cemmm e el L UL R e m—— = R

{ 1 Demonstration items
What typcs:

L.} Special materials
What kinds:

e Are the items safe?
[TYes [ 1No

e If “no,” what do I need to make them safe?

e Will observers be able to handle them?
[1Yes ['INo
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Written Report
# Do 1 have an attractive folder?
{1TYes UlNo

» Have 1 included the following:
{.J Title page

L.} Table of contents

1.1 Purposc

What is it:

PO S Uy PO U GG RV

['1 Hypothesis (for experiments):
What it is:

{_1 Research
L1 Matcrials
Typces:

i1 Procedures

[} Obsecrvations and results
{ | Conclusion

LJ Bibliography

What sources:

{1 Acknowlcdgments
Who:
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SCIENCE FAIR
STUDENT ENTRY FORM

Tobercturned before: . .

Student Exhibitor Information

(please print or type)
| NAMC o e
Last First
Age:-—— . ... Grade: ——--- - - Homeroom;.. .— . .
School: - . L

Hoe.ne Address:

Telephone: ... .

Classification of Project (Check one category)
{1 Biochemistry

L | Botany

(.} Chemistry

(.1 Computer Science

{1 Earth and Space Science
{7 Engineering

L] Environmental Scicnces
[7 Mathematics

(.} Medicine and Health

L1 Microbiology

[} Physics

L] Zoology

i1 Other:

Type of Project (check one category)
L] Experiment

{ ! Research

[-] Collection

L] Apparatus

[.] Demonstration
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STUDENT'S PLANNING GUIDE 73
Student Project Information

Tille of project: . . . . . _ e

Brief description of project:

Electrical outlet required: L] Yes (1 No
Display tablc required: L) Yes |1 No

Special setup or arrangements required: [ I Yes 2] No
(If yes, please describe):



74 STUDENT’S PLANNING GUIDE

PARENTS'’
AGREEMENT FORM

TO HAVE YOUR ENTRY ACCEPTED FOR EXHIBITION IN
T™E _ . . e oo ... SCIENCE FAIR THE
FOLLOWING STATEMENTS MUST BE SIGNED,

A. The project described above, which I plan to enter in the
e e e e e SCEENCE Fair, i my own
work and has been completed by me according to the rules of the

science fair.

B. Tunderstand that the project is entered at my own risk and that
e -~ is/are not responsible for

loss ur damage to my project or any of its parts,

C. I agree to leave my project in place until . . . ST
ate

and to remove it by no later than . on

time
. i it is not removed by the designated

-  date
time, I authorize that it be disposcd of properly.

Signature of Student

My son, daughter, or ward whose nume appears at the top of this
form and who has signed the statement above has my permission
to participate in the S . Science Fair

in accordance with its rules and regulations.

(date)

Signature of Parent or Guardian

£

A
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RESOURCES

TIHESE RESOURCES PROVIDE tecachers, parents, and students
with additional information on the preparation of projects as well
as sources that can provide invaluable data for a selected topic or
arca of investigation.

B Books for Students

Gutnik, Martin J. (1980). 7fow to 1) a Science Project and Kepon.
New York: Franklin Watls.

Sawyer, Rogrr W., and Farmer, Robert A, (1907). New: Ideas for
Science Fair Projects. New York: Arco,

Stoltzfus, john C., and Young, Morris N. (1972). 7he Complete
CGuide to Science Fair Competition. New York: Hawthom Books.

VanDeman, Barry A, and McDonald, Ed C. (1989, A Matter of
Fact Guide 1o Science Fair Projects. Harwood 1lcights: The
Scicnee Man Press.,

M Books for Teachers and Parents
Abruscato, Joe, and Hassard, Jack. (1977). The Whole Cosmos

Cuatalog of scicnce Activities. Glenview, 11 Scott, Foresman and
Cao.

Fredericks, Anthony. (1988). Think About It! Science Problems of
the Day. Sunnyvalc, CA: Creative Publications.

Fredericks, Anthony, Cressman, Brad, and Hassler, Robert. (1987).
The Science Discovery Book Glenview, 11: Scolt, Foresman and
Co.

Iritz, Maxine, and Iritz, Frank. (1987). Science Fair, Developing
Successful and Fun Progect. Blue Ridge Summit, PA: Tab Books.

)
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706 Resources

Munson, Hloward. (1962). Science Activities with Simple Things,
Belmont, CA: David S. Lake Publishers.

Reid, Robert. (1962). Science Experiments for the Primary Grades.
Belmont, CA: Fearon Teacher Aids.

Ticotsky, Alan. (1987). Who Says You Can’t Teach Science?
Glenview, 1: Scott, Foresman and Co.

B Periodicals for Students

Cricket

Open Court Publshing Co.
315 5th St

Peru, 1L 61354

Current Health

General Learning Corporation
60 Revere Dr.

Northbrook, IL 60062

The Dolpbin lLog

The Cousteau Socicty
8440 Santa Monica Blvd.
Los Angcles, CA 90069

Faces: The Magazine About People
Cobblestone Publishing, Inc.

20 Grove St.

Peterborough, NH 03458

Highlights for Children
803 Church St.
Honesdale, PA 18431

National Geographic World
National Geographic Socicty
17thand M St. NW
Washington, DC 20036

Odyssey

Kalmbach Publishing Co.
1027 N. 7th St
Milwaukce, W1 53233
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Owl Magazine

The Young Naturalist Foundation
56 The Esplanade, Suite 300
Toronto, Ontario, Canada MSE 1A7

Ranger Rick

National Wildlifc Federation
1412 16th St. NW
Washington, DC 20036

F2-1 Contact

Children's Television Workshop
One Lincoln Plaza

New York, NY 10023

B Periodicals for Teachers and
Parents

Audubon

National Audubon Socicty
P.O. Box 51000

Boulder, CO 80321

Bird Watcher's Digest
Pardson Corp.

Box 110

Marictta, O11 459750

Discover
P.O. Box 359087
Palm Beach, FL 32055

Fanh Science
4220 King St.
Alexandria, VA 22302

Invironment
4000 Albemarle St NW
Washington, DC 20010

Imvironmental Action
1525 New Hampshire Ave. NW
Washington, 1DC 20036

From The Complete Science Fair Handbook, published by Scort, Foresrnan and Company. Copyright @ 1990 Anthony D. Fredericks and Isaac Asimav.




7_8“ 'RESOURCES

Geology

Geological Sociely of America
P.O. Box 9140

Boulder, CO 80301

Intemational Wildlife
National Wildlifc Federation
1412 16th St. NW
Washington, DC 20036

National Wildlife

National Wildlife Federation
8925 Leesburg Pike

Vienna, VA 22184

Natural History

Natural History Magazine
79th and Central Park W,
New York, NY 10024

Oceans

Qcean Magazine Associates, Inc,
2001 W. Main St.

Stamford, CT 06902

OQultdour America
Suite 1100, 1701 N. F1. Mycr Ds
Arlington, VA 22209

School Science and Mathematics

School Scicnce and Mathematics Association
126 Life Science Bldg.

Bowling Green State University

Bowling Green, OH 43403

Science

American Association for the Advancement of Science
1333 11 S1. NW

Washington, DC 20005

Science and Children

National Scicnce Teachers Association
1742 Conneclicut Ave. NW
Washington, DC 20009
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Science Books and Films

American Association for the Advancement of Science
1333 H St. NW

Washington, DC 20005

Science Digest
P.O. Box 359107
Palm Beach, FL. 32035

Scionce News
231 W. Center St
Marion, Q11 43305

The Science Teacher

National Science Teachers Association
1742 Connedlicut Ave, NW
Wasiington, DC 20009

Sicrra
730 Polk St.
San Francisco, CA 94109

Sky and Telescope
49 Bay State Rd.
Cambridge, MA 02238

B Government Agencies

Bureau of Minces

.S, Department of the Interior
2401 E St NW

Washinglon, DC 20241

Department of Agriculture
14th St. SW
Washington, 1 20250

Department of Commerce
14th St SW
Washington, 1C 20230

Department of Defense
The Pentagon
Washington, DC 20301
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Department of Education
400 Maryland Ave, SW
Washington, DC 20202

Depanment of Encrgy
1000 Independence Ave, SW
Washington, DC 20585

Department of 1ealth and Human Scrvices
20 Independence Ave. SW
Washingion, DC 20201

Depanment of the Interior
2401 E St, NW
Washington, DC 20241

Department of State
2201 C St NW
Washington, DC 20520

Department of the Treasury
1500 Pennsylvania Ave. NW
Washington, DC 20220

Fish and Wildlifc¢ Service

LS. Department of the Interior
24071 E St NW

Washington, G 20241

National Acronautic and Space Administration
600 Independence Ave, SW
Washington, DC 20546

National Occanographic and Atmospheric Administration
LS. Depariment of Commerce

14th St NW

Washington, DC 20230

Public Health Service

LLS. Department of Health and Hunnan Services
200 Independence Ave, SW

Washington, 1DC 20201

LF
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An organization that spceializes in providing schools and teach-
ers with dassroom kits, adlivity books, and other materials uscful
in helping students develop offective science fair projeds is “The
Science Eye." Write or call them 1o obtain a catalog and a list of
some of their services.

The Science Eye
P.O. Box 16118
Plantation, FL 33318
(305) 587-7977

The Science Eye
P.O. Box 11440
Pitsburgh, PA 15238
(412) 781-0970

Showboard, Inc., is a company that manufactures a standardized
project display board ideal for usce in science fairs, I is light-
weight, casily portable, and available in two sizes: 3 x 4 and
A4' X 4'. Showbouard is sold at many office and school supply stores
or can be ordered directly from the company.

Showboard, Inc,

3725 West Grace St., Suite 305

‘Tampa, FL. 33607

(800} 3239189 (outside Florida)

(800) 331-1252 (Florida, except Tampa)d
874-1828 (Tampa)

Science Service conducts the annual editions of the Inernational
Science and Engineering Fair (ISEEF) held throughout the country
4l various school, district, regional, and nutional levels, Students,
parents, and teachers interested in obtaining a listing of ISEF rules
for high-level science fair competition can do so by sending S0
cents 1o:

Science Service
1718 N Strect NW
Washington, DC 20036
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Individuals interested in obtaining up-to-date information on
materials and supplics appropriate for science fairs may wish 10
write to science supply companies and request a catalog, Here is
a list of some companics,

Fisher Scicntific Company
4901 West Lemoyne
Chicago, IL. 60651

Sargent-Welch Scientific Co.
7300 N. Linder Ave.
Skokie, L 60076

Edmund Scientific Co.
Edscorp Building
Barrington, NJj 08007

Carolina Biological Supply Co.
2700 York Road
Burlington, NC 27215

Science Kit, Inc.
777 E. Park 10r.
Tonawanda, NY 14150

Delta Education, Inc,
P.O. Box M
Nashua, NHI 03061

Denoyer-Geppert Co.
5235 Ravenwood Ave,
Chicago, IL 60640

NASCO Company
201 Janesville Ave,
Fort Atkinson, W1 53538
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“I read the book from the perspective of a

teacher and a parent. With each page 1

useful. The organization, timetables, and

wished it had been available vears agot! 1

topic lists are all especially strong points

have sought many sources for help with

and all address issues that parents and

science fair projects and none, in any

students struggle with on at-home

way. covered the subject from beginning

projects. As a parent and a teacher, I'd

to end in such a detailed, comprehensive,

buy the book.”

and ‘workable’ fashion. It’s outstanding'”

—Alan Ticossky, Elementary Teacher and Science

—Anita Meinbach, Ed D, Educational Specialist,

Curriculum Committee Member, Carlisle,

Dade County Schovls, Miami, Florida

Massachusetts

Anthony Fredericks, Assistant Professor of

Isaac Asimov, prolific writer of science fact,

Education at York College in Pennsvlvania, is a

fiction, and fantasy, is one of the most renowned

recipient of the Innovative Teaching Award from the

authors in the world. Winner of five Hugo Awards

Pennsylvania State Education Association and is the

from the World Science Fiction Society, he has

“Parent Talk” columnist for Teaching K-8 magazine.

published 412 hooks and thousands of shiorter

This is Dr. Fredericks’ eighth Good Year Book.

pizces. His best known works include /, Rofof and

The Science Discovery Book, which Fredericks

the Foundation series. Asimov’s first Good Year

coauthored, was listed in S-ience Books and Films

Book was Fantastic Reading, published in 1984,

(a publication of the American Association for the

Advancement of Science) as one of the best

children’s science books of 1987,
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