Science Fair Handbook

A Guide for Students and Parents

Preparation for the 2010 First Baptist Christiarademy and St. Charles, Missouri
Tri-County Regional Science and Engineering Faumiderway!

Tri-County website: http://www.mtrsef.110mb.com

This handbook is your guide to understanding tloegss, the elements, and the specific
expectations for each part of your Science Project.

Every Science Project includes three major areas:

First, Determine your questionVhat question are you trying to answer using the
scientific method?

Next, Validate your question and hypothesith your experiment. Your
experiment will support or disprove your hypothesis

Finally, Report your findings Your Science Board, Written Report, and Data Log
Book will display your results at the First Bapt@&tristian Academy and Tri-
County Science Fair.
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What is the Scientific Process?

A science fair project begins with a question
Research your problem
Determine your variables

INDEPENDENT VARIABLE (IV) The independent variable is thausein your
cause/effect relationship. This is what you wilhage in your experiment.

DEPENDENT VARIABLE (DV) The dependent variable is tefectin your
cause/effect relationship. This is what you witasure in your experiment.

CONTROL VARIABLE (CV) The control variable is what you measure agfai Not all
experiments will have a control variable.

CONSTANT VARIABLE (CV) The constant variable is a variable thatvgags
constant in the experiment, it never changesalseris always the same throughout the
experiment... it can't be changed. (Example: tratpre, time, etc.)

State your hypothesis

Collect materials

Detail the procedure

Do the experiment and record data
Repeat the experiment two more times
Produce graphs and charts

Draw a conclusion

Construct the display board

Display your project, written report, and data gk



Data Log Book

SPECIAL NOTE:
Many of the project elements must be recordedbata Log Book. Please take a
moment to understand how this is used:

Data refers to information gathered during youestigation. Writing in a spiral
notebook is the most convenient way to keep a log.

Your log should include:

1. Alist of all the materials you use
2. Notes on all the preparations you made prior tdigtayour investigation
3. Information and reference about the resources geuloooks, people, libraries,
museums, universities, etc.)
4. Detailed day-by-day notes on the progress of yoojept
a. What you are actually doing — date noted
b. Problems you have with your investigation
c. Things you would change if you were doing this stigation again.
Any drawings that you feel might help explain yowork
Data that you gather from your investigation (nptables, charts, graphs)

oo



Start with a Question

1. Select a problem that can be answered only by expating.

2. Write your problem as a question to be investigated

Selecting a Problem

3. Select a problem you know nothing about. Somethewg may arouse your
curiosity.
4. Select a problem that you know something abouybutwant to investigate
further.
5. Select a problem that genuinely interest you.
6. Help in finding a problem
a. READ in science books, magazines, newspapers
b. TALK to your teacher, family, friends
c. VISIT professional people, museums, zoos
d. RESEARCH on the internet

Suggested sites:  http://www.sciencebuddies.org
http://www.all-science-fair-projects.com/

Write this problem in your DATA LOG BOOK



Good Questions:

1. Do different colored mints dissolve
at the same rate?

This is a good problem because it
required experimentation that you can dd
yourself. You must use the scientific
method in completing this project.

2. What surfaces do mealworms prefer?

This problem suggests the use of an
experimental method. Asking a question
is a good approach toward developing
your problems.

3. Do all brands of paper towels absorb
water at the same rate?

This is an investigation where only one
variable is being manipulated

Poor Questions:

1. How volcanoes erupt.

This problem will not allow
experimentation without visiting real
volcanoes. Making a model that erupts
is a demonstration not an experiment.

2. Microscopes

The problem is too general. Telling how
one works is not experimentation.

3. Do different brands of paper towels
soak up different temperatures of
water at the same rate?

This problem needs to be narrowed
down to one investigation. Only one
variable should be manipulated in an
investigation.



Background Research

Background research is important so that you know to design and understand your
experiment. The information you gather will shoauytechniques and materials that will
be the best for investigating your project. Yol aiso have the knowledge to
understand what caused the behavior you observed.

Identify the key words in the question for your&ue Fair Project.
Use “question words” to generate research questionsyour keywords.
For example:

o0 What is the different between a series and a parallelit?
When does the plant grow the most, during the day dntf?ig
Where is the focal point of the lens?
How does a java apple work?
Doesa truss make a bridge stronger?

o O O O o

Why are moths attracted to light?
o Which cleaning products kill the most bacteria?

Research the history of your materials and thessdsr today.

Add to your background research any mathematicaddtas or equations (if any)
that are needed to describe the results of yousrarpnt.

Also include the history of similar experimentsimrentions.

Network with other people more experienced thanrselfi Ask them: “What
science concept should | study to better understandcience fair project?” and

“What area of science covers my project?”

Sample background research plan:
Question: Do all brands of paper towels absortstimee amount of water?
Keywords:

Brawny Paper Towels

Bounty Paper Towels

Scott Paper Towels

Absorbing, assimilating, permeating

Water



Research Questions:
What is the history of Brawny, Bounty, and Scotp&arlowels?

What are the properties and characteristics of ByaBounty, and Scott
Paper Towels?

What is the composition of Brawny, Bounty and S&aper Towels?
How does one measure permeation?

What causes permeation to increase or decrease?

Science concepts and/or areas of Science:
Permeation or Assimilation

Always proofread your research material for ereond for clarity. Read it aloud to a
friend or a parent to see if it makes sense.

Your background research should be at least 200a280s with one inch margin©0
NOT plagiarize(do not copy material directly from the sourceg ysur own words to
describe your research on the science project.

Write this background in your DATA LOG BOOK



Write Your Hypothesis

You've already done the hard part — deciding onadblem, narrowing it, and researching
it. Now, decide how the question should be anstheféhange the question to an
“Iffthen” statement. This statement is called liypothesis.

| determined from my research that fertilizer “xilivcause greater growth
in petunias than fertilizer “y”. So, my hypothewslf fertilizer “x” is used then
petunias will grow taller.

| determined from my research that proper insutetudl cause an ice
cube to melt slower than it would without beinguladed. So, my hypothesis is,
If proper insulation is usethen ice will melt slower.

| determined from my research that rough surfaxeites cause a
decrease in my skateboard speed. So, my hypoikgldishe surface texture is
rough,then my skateboard will roll slower.

Review your question and determine your answercaseyour research. Write your
hypothesis.

If

then

Write this hypothesis in your DATA LOG BOOK



Title

Include an eye-catching, but precise, title forryproject, be creative. The title must
includethe independent and dependent variables. It beustear and correct!
For Example:

Great Globs of Gluten! Which wheat flour has the nast?

1. Independent variable: Different types of wheatiflo
2. Dependent variable: Which flour has the most gigte

Write this title in your DATA LOG BOOK



Experiment Study

In an experiment your aim should be to test theotfdf changing one variable in a
system on the other variable. The variable altes¢ke independent variable and the
effect measured is the dependent variable. Experisrare done to directly test the
workings of a system.

Variables:

Independent Variable What you change on purpose in an investigatibhnat
has been selected to be altered? Also includéslémethe independent variable
such as time or temperature.

Dependent Variable The dependent variable is what changes by iesliuse
you manipulated (changed) something in your ingasibn. What is expected to
respond to the Independent Variable alteration® Hiol you measure your
response?

Constant Variables Everything else in your investigation must bl lenstant
(kept the same).

Results:
Data Table and Graph of the average data.

Independent Variable (IV) — What is deemed important by the investigator. |
will be altered during the experiment in orderdettwhat affect it has on the
outcome. This is the part of the experiment tloat pnodify or compare.

Dependent Variables (DV)- What happens during the experiment or the raw
data collected. This item should be related tartdependent variable in some
fashion. This is the part of the experiment tlesuits from your modifications.

Constant Variables (CV)— The when, where and how conditions the
investigator intends to maintain throughout testihgorder for an experiment to
be valid, these conditions must be exactly the samevery trial. Example:
time, temperature of room, etc. These are thes péthe experiment that do not
change.



Example of Variables

Question: Do all brands of paper towels absorls#me amount of
water?

Independent Variable: Brands of paper towels (g 10.2 cm)

Dependent Variable: Amount of water that is absotmeeach towel for two

minutes. (Must be measurable!)

Variables Held Constant: MUST USE METRIC MEASUREMENTS
Size of paper towel
Amount of water poured on each towel
Temperature of the water used
Container towels are placed in
Method of pouring

Write these variables in your DATA LOG BOOK



Materials

List all materials used in your investigation. |lre what, how much and what kinds of
materials you used. Keep in mind quantities angoitant. Be sure to usaly metric
units.

Good Listing Poor Listing

3 —15x15 cm. sg. each of: Brawny, Gala, Paper Towels
Scott, Generic paper towels

250 ml graduated beaker Measuring cup
750 ml water 20C Water

1 — 20x20 cm. sg. cake pan Container
Celsius Thermometer Thermometer
Clock with second hand Clock

YOU MUST USE METRIC UNITS!

Write materials in your DATA LOG BOOK



Procedure: Step-by-Step Directions

Your step-by-step sequential/numbered directioadike a recipe. Anyone who reads
them will be able to duplicate your investigatiordaget the same results. Before
experimentation, write your procedure and therofeliyour procedure to check your
steps. Make any corrections needed during expatatien.

Example:
Question: Do all brands of paper towels absorls#tmee amount of water?
Step-by-Step Directions:

Cut 3 — 16x16 cm. sq. from each brand of paper we
Label each cut piece with the brand name

Pour 50 ml. of 20C water into 20x20 cm. sg. pan

Place 1 square of Generic brand paper towel inteveand pan
Leave for 30 seconds

Remove paper towel

Measure water remaining in pan and record

Dry the pan

Repeat steps 4-8 for each brand of paper towel

CoNooOrWNE

Repeat entire process twice more for each brapapoér towel.

Write the procedure in your DATA LOG BOOK



Photos

Your final board needs to include three photos:
1. Before you begin your experiment
2. During your experiment
3. After completion of your experiment
Label all pictures on the back.

Photos may NOTnclude faces or names.

Photos need to be placed on the project boardredttiable labels above, below, or
beside them.



Experiment

To determine if your hypothesis is correct, youcheeconduct a simple experiment.

The step-by-step directions for this experimentraferred to thegrocedure.” The
procedureis like a recipe. You need to tell times, sizgvpunts, and in what order each
step is to be done.

* You must do the experiment three different times

* Make sure you record your results each time in yogibook.

*  Find the averages for your three experiments anthgunformation in
your log book

The data collected during the course of your ingaibn needs to be quantifiable
(measurable). All measurements in your investigatnust be made in metric units.

To Measure: Use:

Millimeters (mm)
Distance Centimeters (cm)
Meters (m)
Kilometers (km)

rha

e Grams (Q)
Mass Kilograms (kg)
Milliliters (ml)
Volume Liters (1)

Kiloliters (kl)




Labeling of Your Experiment

Each of your experiment items must be labeledfecately track your progress.

In this example, there are 9 items in each of tgeo8ps. This could be individual
plants, paper towels, metals, ice cubes, sodas, etc

The 2 Experimental Groups are those which youaaitiduct you experiments upon,
using your independent variables.

The Control Group, is the constant. No experinmeadtvity takes place on the Control
Group.

IE, with plants a normal routine may be 2 ml of evadaily.
Group A receives Less Water - 1 ml of water daily.
Group B receives More Water - 2 ml of water daily.
And Control Group C receives the standard - 2 miatier daily.

Experimental Group A Experimental Group B Control Group C
Al A4 A7 Bl B4 B7 C1 C4 c7
A2 A5 A8 B2 B5 B8 Cc2 C5 C8

A3 A6 A8 B3 B6 B9 C3 C6 C9




Averaging

When logging experiment data results in the Datg Book, include the AVERAGES of
each of your trials as well.

Dates Dates
- 72 | 714 | 716 | 7/8 - 72 | 714 | 706 | 7/8
Slm | 2 | a5 |7 Sl | 1 [ 3] 4]
E| A2 | 3 5 | 8 | 9 £ B | 2 3 |1 6 | 8
T | A3 | 2 3 | 4| 5 @ | B3 | 2 4 | 7 | 8
S| a4 | 3 4 | 5 | 5 S [ Ba | 3 6 | 7 | 8
€ |Total | 10 | 16 | 22 | 26 S |Total | 8 | 16 | 24 | 30
& |Avg. | 25 | 40 | 55 | 65 & |Avg. | 20 | 40 | 60 | 75

Write the averages in your DATA LOG BOOK



Observations and Results

Use charts, tables, graphs (line, bar or pie).abatst be measurable.
Use numbers only — written in METRIC — see examples

Use descriptive language (color, gas productiatts) s to be recorded in the spiral log
book. Check your spelling as well as correct lagguusage in the logbook.

Make sure your math is correct! (mathematical aacyr



Data Table Quantification

A Data Table must be created to develop your gfapthe Conclusions. Using the
previous hypothesis as an example: If fertilize€ri$ used, then petunias will grow
taller.

Which Fertilizers Affect House Plant Growth More?

(In Centimeters) Dynamite * | Adams Earth * Miracle Grow *
Trial 1 5.50 7.00 6.00
Trial 2 7.50 8.00 7.00
Trail 3 6.00 6.00 5.00
Average 6.33 7.00 6.00

* 30 Millimeters once a week

Write the data table in your DATA LOG BOOK



Required Graph Elements

TITLE: Including Independent and Dependent Variables

Which Fertilizers Affect House Plant Growth More?

9.00

W Trial 1
@ Trial 2
O Trail 3
B Average

Measured in Centimeters

Dynamite * Adams Earth * Miracle Grow *
Fertilizer Brands * (30 Millleters Weekly)

Title: The Title is a short description of the Independerd Dependent Variable.

Horizontal Axis: The Independent Variable (what you changed onga&)is displayed
on the horizontal axis label with units.

Vertical Axis: The Dependent Variable (what happened as a relswhat you changed)
is displayed on the vertical axis label with units.

One graph that includes all three trials results arerages.

Draw the graph in your DATA LOG BOOK



Graph/Spacing

Plan your graph so that your data will be evengributed across the horizontal and
vertical axis:

Good Spacing:
Which Fertilizers Affect House Plant Growth More?
2]
g
Q .
£ M Trial 1
E M Trial 2
g O Trail 3
= B Average
[}
2
1]
[}
=
Dynamite * Adams Earth*  Miracle Grow *
Fertilizer Brands * (30 Millileters Weekly)
Poor Spacing:
Which Fertilizers Affect House Plant Growth More?
25.00
o
2 20.00
Q
% M Trial 1
8 15.00 E Trial 2
,_5 10.00 O Trail 3
] B Average
2 500
[}
=
0.00 -
Dynamite * Adams Earth*  Miracle Grow *
Fertilizer Brands * (30 Millileters Weekly)




Conclusion

Before you write your conclusions, carefully exaenall your data (graphs, charts,
tables). Ask yourself these questions:

1. Did you get the results you expected to get? tf how are the results different?

2. Were there any unexpected problems or occurrehe¢srtay have affected the
results of your investigation?

3. Do you think you collected sufficient data? (W#rere enough trials?
Samples?)
Your conclusions should include:

Restate your hypothesis
Statement of support or non-support of the orignypothesis

Tell whether or not your data supported your hypsih

Major findings
State what the experiment proved.

Your findings supported or rejected the hypothesis

Possible explanations for data
Explain why or why not you got your results

Description of any problems or unusual events dlcatirred during your
investigation

Ideas for improvements and/or further study
What you would do differently next time

How could this experiment help or hurt societyha future.

Write the conclusion in your DATA LOG BOOK



What Your Science Fair Project Board Should Lodkel

All the major headings beloshould be clearly displayed on your finished prddalong
with a description or explanation of each:

1. Title

Include the Independent and Dependent Variables

2. Problem/Question
What do you want to find out
about your problem?

3. Hypothesis
What do you think will happen?
(make this guess before you
begin any experimenting) Mak
a prediction on what you think
will happen. A good hypothesi
will state:

“If then ........ “

¢}

[

4. Variables
IndependentThe part of the
experiment that is changed by
the researcher (the “if” part of
the hypothesis)
DependentResults that take
place because of the change ir
the independent variable (the
“then” part of the hypothesis)
3 Controls: The part of the
experiment against which all
test results are compared.

5. Background
Information about the problem.
Must also state the scientific
principle(s).

6. Materials
What do you need to use? Give
exact amounts and sizes, using
metric measurements only.

7. Procedures
What will you do to find an
answer to your question? Give
step-by-step listing, numbering
each step. Anyone following
your procedures should be able
to reproduce the experiment.

17

8. Photos
You will need pictures of your
experiment before, during and
after. Be sure to label all
pictures. Must include at least
pictures.

w

9. Data Log Book
10.

Written Report

AN

11. Observations and
Results
Use charts, tables, graphs
(line, bar, pie). Data must be
measurable, using metric
numbers only.

12. Conclusions
Should have the following
items included:

Restate your
hypothesis

Major findings

Tell whether or not
your data supported
your hypothesis
Explain why or why
not you got your
results

Tell what changes
you would make if
you were to re-do
your experiment
and/or how your
experiment can
improve the future.

These three panels represent the three parts opyoject board.
Use this as your model when you put your boardttage

Board dimensions:

54 cm wide across front

36 cm deep

28 cm wide across the back

96 cm maximum — height with the btard




Written Report

(Displayed with the Data Log Book on the base ef$tience Board)

Your written report MUST be typed.

Your written report MUST include:

MUST be written in third person

1 inch margins, type size 12 or 14. Font: TilNesv Roman
Title Page — No Name

Table of Contents (pages should be numbered indRddumerals)
Question

Hypothesis

Materials List

Variables

Procedure

Background Information (research)

Observation & Results (charts & graphs)

Conclusions

Bibliography

Acknowledgements



Bibliography format for the Written Report

All papers in the Written Report must have a 1” gnar The title is 20 pt bold print
Times New Roman. The format of the Bibliograph§das:

l. Book with one author:

Author (last name, first name). Title of the bodkity: Publisher, Date of
publication.

Example:

Buffa, Liz. Research Paper SmaNew York: Random House, 1997.

. Book with two authors:

Author’s last name, first name, and second autHfaifsiame. Title Place of
publication: Publisher, date of publication.

Example:
Lackey, Mercedes and Larry Dixon. Owlknightlew York: Daw Books, 1999.
II. Encyclopedia article:

Encyclopedia TitleEdition Date. Volume Number, “Article Title,” ga numbers.

Example

The Encyclopedia Britannicd997. Volume 7, “Gorillas,” pp. 50-51.

V. Journal article:

Author’s last name, first name. “Title of articleMagazine Titlevolume number:
issue number (year of publication): page numbers

Example

Carlin, David R. Jr. “Why Catholic Liberals Shogettle for Half a Loaf.”
America 176:2 (1997): 11-15.

V. Magazine article:

Author’s last name, first name. “Article title Magazine Titledate of publication:
page numbers.




Example

Jerome, Richard and Margaret Nelson. “Deadly GarRe®pleSept. 23, 2002:
221-222.

VI. Newspaper article:
Author’s last name, first name. “Article title Newspaper Titlécity of publication, if

not in title) date of publication, edition if nesasy: section if necessary. page
numbers.

Example

Martinez, Jose. “Airline: Doomed pilot well tra@d.” Daily News(New York)
Oct. 31, 2002: 26.

VIl. A Person:
Full name (last name first). Occupation. Datentérview.
Example
Smecklegurg, Sweets. Bus driver. April 1, 2009.
VI A film:
Title, Director, Distributor, year.
Example
BraveheartDir. Mel Gibson, Icon Productions, 1995.
IX. CD-ROM:
Disc Title: Version, Date. “Article Title,” pages if giverRublisher.

Example

Compton’s Multimedia EncyclopediaMacintosh version, 1995. “Civil Rights
Movement,” p. 3. Compton’s Newsmedia.

X. Email message:

Author of message, (Date). Subject of messagecti®ic conference or bulletin
board (Online) Available e-mail: LISTSERV@e-mail address.




Example

Ellen Block, (September 15, 1995). New Winnergef Booklist (Online).
helensmith@wellington.com.
Xl.  Website:
Site name Date of last update. Author. Date you accefisedite <URL>.
Example

U. S. Department of Education (ED) Home Pag8.Sept. 1999. US Dept. of
Education. 1 Oct. 1999 <http://www.ed.gov/indémb».




Supplemental Information

Tri-County Regional Science Fair Information Guide
(From 2010Science Fair Rule Book subject to annual changes)

Display Prohibitions:

No faces or names allowed in the report, in picuog on the display.
No animal or human food items may be displayed.
No taxidermy specimens or parts.

No preserved vertebrate or invertebrate animals.

No human or animal body parts or fluids.

No plant materials: living or dead.

No chemicals or liquids, including water.

No weapons, including lasers.

No batteries with open top cells.

10 No display sharp items (syringes, needles, pipettes
11.No dry ice or other sublimating (fog producing) evéils.
12.No display flames or highly flammable material.
13.No awards from other competitions.

14.No glass or glass objects.

©CoNorwWNE

Entry Guidelines for Kindergarten — Eighth Grade
All students grades K-8, including self-containgue8al Education, may enter an
individual or partner project.
An individual project is a project that one (1)dgat performs.
A partner project is a project that two (2) studgoerform together. Students
may be in different grades, but they will be evéddan the higher grade level.
Teacher of grades K-3 may submit class projects.

Category Descriptions for Kindergarten — Eighth d&ra
Individual projects may be entered in one of tHWing categories:

0 Biological— may contain anything having to do with the fummas,
behaviors, and structures of living things or hurhaalth. Projects that
include human subjects, animals, plants, bactimegus, nature studies,
etc.

o Chemistry— reflect chemical principles such as densitylithgipoint,
freezing point, acid/base relationships, etc.

o Physical- reflect principles of physics such as frictipnlleys, gravity,
etc. as well as earth science problems such amastry, plate tectonics,
earthquakes, volcanoes, etc.

o Applied Consumer Scieneecompare or test the effectiveness of
household products or projects that are new ingasti

Partner projects:
o Partner projects will be judged by the grade lelvat,not category.




Judges Work Sheet for FBCA
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Judging Form ACSI — Elementary Experimental Prgect
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