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Project Overview

What is a science fair project?

The science fair project is a long-term project where you will plan, build, and share results
from your engineering design solution. The project includes defining a problem or need,
research, designing and testing a prototype, recording your designs and data from testing in a
science notebook, analyzing your data to improve your design, and creating a tri-fold poster to
share your project. You can use this notebook to help you with the project process.

What makes a good project?

The first step to completing a good science fair project is to choose a topic that interests
you. Students that have excellent projects do research before they begin. They really
understand the need for their project, the science behind their topic and use their knowledge
to design an interesting solution. Another thing that makes a great project is originality. Try
to come up with your own idea. There are a lot of examples of projects on the Internet. If you
are stuck, use these as jumping off points, but try to make the project your own. When you
test your prototype, do multiple trials. The more data you collect, the better. Also, if
something doesn't go as planned and you have an idea o test why or a way to redesign your
prototype, keep going, this is what engineers do. Finally, you want your poster to be
informative, clear, and attractive. You have put a lot of work into planning and conducting your
experiment. A well-planned poster will help others see this.

What goes on an engineering project poster?

Posters for engineering projects should explain PHYSICAL DISPLAY
the problem you addressed, show your design il
process of building, testing, and redesigning, and Need Data
include a conclusion that describes the importance Research Stepby-Step Procedure | e
of your project . Also be sure to have a science Design ents o Redesign &
notebook that includes your research, sources, and Designs the Prototype Conelusion
design process. Materials Real World
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Science Fair Timeline - Engineering Projects

Dates

Steps

Select a Topic
Read magazines, make observations, ask people about challenges or problems that
they have to gather ideas for an engineering project.

Purpose
Define the need or the problem that you want to address in the project.

Research

After you have chosen a problem or a need research more about your topic. Come
up with some questions related to your topic and search for the answers. Then
write a paragraph about what you learned.

Design Goal

Use what you learned from research to develop a possible solution to your need or
problem. Describe your design idea in detail, including materials you will need and
costs.

Teacher Approval Form
Before you can begin to build a prototype your teacher must sign an approval form.
The form is on the last page of this notebook.

Build, Test, Revise

Start by following your design goal, then make adjustments to your prototype
after you have tested it. You will probably have to go through several cycles of
building, testing, and redesigning. Be sure fo record all of this process.

Design Solution
Once you have a prototype that addresses your need or problem, you need to
develop a materials list and procedures for creating the final prototype.

Conclusion

Share what you learned from your experiment in your conclusion. Be sure to
explain how your design effectively solves the problem, or meets the need. Your
conclusion will be 1 - 3 paragraphs long.

Poster

Your poster should include all the sections of your project in a clear display. The
goal of the poster is to teach others about your design solution and what you
learned through the process.




Topic Brainstorm

In this section you will record ideas about your interests. This will help you to pick a topic
and develop a plan for your science fair project. Fill in each fext box.

1. What do you like to do outside of school? (examples: art, theater, sports, build things,
cook, etfc.)

2. What is your favorite thing you have done related to science? (examples:
experiments, tv shows, museums, etc.)

3. Take the science interest survey on the next pages. List the disciplines that you are
interested in.

4. Free Write: In the space below write about the topics you think you might be
interested in for the science fair. What ideas do you have right now?




Science Interest Survey

Directions: Answer each question with “yes", "no" or “kinda”

A

10.

11.
12.
13.
14.
15.
16.
17.

18.
19.

Do you like building or repairing machines?

Do you enjoy gardening and working with plants?

Are you curious to understand things like gravity and magnetism?

Does observing the behavior of different people fascinate you?

Do you enjoy working on computers or learning about how computers work?

Do you like to go hiking or snorkeling so that you see different animals in their
natural environment?

Do you enjoy learning about the forces of nature like weather and earthquakes?
Do you enjoy learning about memory and how our brain works?

Are you curious about the way different animals grow, develop, and live?

Are you interested in science fiction stories involving faster than light travel and
"beams" that do amazing things?

Do you want to understand more about how people are affecting the environment?
Do you enjoy learning about outer space and astronauts?

Do you enjoy learning about lakes, rivers, the ocean, and beaches?

Have you built inventions or other things for fun and not a school project?

Do you enjoy learning about chemicals and things that bubble, fizz, or explode?
Do you enjoy discovering new ways to recycle, restore, or re-use old stuff?

Do you like to go on drives or hikes specifically so that you can see interesting
mountains, rock, or caves?

Do you enjoy watching or participating in sports?

Do you like learning about what makes us healthy and what makes us sick?

20. Are you interested in how to build roads, bridges, and buildings?



What kinds of science are you interested in?

Directions: Circle the numbers that you answered "Yes” to on the other side.
These are the kinds of science that you are interested in!

1. Engineering: Learning about how to build and design things, how things work
Plant biology: Learning about how plants grow and change
Physics: Learning about energy and forces, how things move and change
Psychology: Learning about how people and animals think and behave

Computer science: Learning about how computers and computer software works

2.

3.

4.

5.

6. Zoology: Learning about different kinds of animals

7. Meteorology: Learning about weather and how it changes

8. Psychology: Learning about how people and animals think and behave

9. Zoology: Learning about different kinds of animals

10. Optics (physics): Learning about how light behaves and interacts

11. Environmental science: Learning about ecosystems, living and nonliving things
12. Astronomy: Learning about outer space and our solar system

13. Oceanography: Learning about the oceans and other bodies of water

14. Engineering: Learning about how to build and design things, how things work
15. Chemistry: Learning about what matter is made of and how they change

16. Environmental science: Learning about ecosystems, living and nonliving things
17. Geology: Learning about the earth and what it is made of

18. Sports science: Learning about the physics of games and the biology of athletes
19. Biology: Learning about living things and how they grow and change

20. Engineering: Learning about how to build and design things, how things work

Now list the types of science you are interested in box #3 of the Topic Brainstorm page.



Purpose

The goal of an engineering project is to design and construct a prototype that addressed a
need or solves a problem. Begin by thinking about a need or a problem. Could you design
something to address that problem?

Excellent engineering projects are creative and meaningful. If you found your idea on the
Internet, ask yourself if there is a way o make the project your own. As you think about your
project make sure your idea is meaningful. What is the purpose of your project? Who might it
help?

1. Write your question or describe the purpose of your engineering project in the space
below:

2. A great way to get ideas for your science fair project is to share your initial ideas
with others. In the space below record ideas or questions that others have shared with
you about your project.




Research

Before you begin to design your prototype it is important that you do some research. For
engineering projects, first you need to make sure that your idea or invention does not already
exist. Then you should do some research on the need for your product. You may want to
interview people for this. It is also a good idea to understand some of the scientific principles
that are related to your problem or your idea for a design. For example, if you want to design a
better hot chocolate cup, you should research cup designs that already exist, ask people what
they want in a hot chocolate cup, and finally research information about thermal energy and
heat transfer. The more you know, the better your project will be.

To help you with this process think of questions that you need to answer before you start o
develop your solution. Record your questions in the boxes below, then research the answers.
Do not forget o write down your source (Internet, book, expert) in the works cited section.

Question 1:
Answer:

Works Cited:

Question 2:
Answer:

Works Cited:

Question 3:
Answer:

Works Cited:




Background Research Paragraph

Synthesize the information that you learned while researching your topic to write a
background research paragraph. The paragraph should include information about the need that
your project will address. You should also explain the science concepts that are related o your
engineering project.

In the space below write your background information paragraph.




Design Goal
The next step in your project is to create a design goal. Describe your initial ideas about
what you will design to address the need. Be specific when you describe your prototype.
Include information about the size of your prototype, the materials you will use to build the
prototype, and an estimate of the costs. Also describe how you plan to test your prototype.

1. Write your design goal in the space below:

STOP: Before you start to build your prototype be sure that your teacher has

signed and collected your science fair approval plan (the last page of this
packet).




Build, Test, Redesign

In this section you need to build and refine your prototype. In your design goal you proposed
a plan for your prototype. Start by following that plan, however chances are you will make
adjustments as you go along. Be sure fo record the materials that you used to build the
prototypes, schematics and plans that you followed while building the prototypes, tests you
used to evaluate your prototypes, data you collected while testing, and pictures or written
descriptions of how you redesigned your protoypes based on tests. Remember, you need to keep
going through the build, test, redesign process until you have developed a prototype or solution
to the problem you identified. The next few pages of the notebook are blank so that you can
record this process.



Build, Test, Redesign cont'd



Build, Test, Redesign cont'd



Build, Test, Redesign cont'd



Build, Test, Redesign cont'd



Design Solution

When you feel that the prototype has reached its greatest efficiency according to the need
or problem, you are ready to develop a detailed description of your design solution. For this
description you should include a picture and/or schematic of your design, materials used fo build

the prototype, and step-by-step procedures for building the prototype. Use the boxes below to
record this information.

1. Draw or paste a picture or schematic of the design solution in the space below.

2. List your materials, include quantities.

3. Write step by step procedures for your prototype.




Conclusion

The conclusion is a place for you to share what you learned through the design process. Your
conclusion should be one to three paragraphs long. In your conclusion you should answer the
following questions:

How does the prototype or design solution address the need or problem?

e What did you learn during the design process (testing and evaluating) that informed
your final design solution?

e Why is your design solution important? How can it be applied to real life?
How could your design solution be improved?

Write a rough draft of your conclusion in the space below.




Your display board should demonstrate all of the hard work that you have put into your
science fair project. Don't wait until the last minute! Use the information that you have
recorded in this science fair notebook to help you decide what to write on each section of your

board.

The picture shows one example of how to set up your board. Your board may look different,
depending on the need your design addressed and the process you followed. Be sure that your

Display Board

poster includes adequate information about:

Need
Research

Design
Requirements

Designs

Materials

You also need to display your science fair notebook or log book. You can use this packet as
your science fair notebook or use a spiral notebook. In the notebook be sure to have the
research you did in the beginning of the project, a list of your sources for research, and all of
your notes, observations, diagrams, and data that you collected while designing, testing, and

redesigning your prototype.

The problem or need the project addresses
Your building, testing, and redesigning process
A clear description of the final design solution
An explanation of why your project is important

PHYSICAL DISPLAY

Title

Step-by-Step Procedure

Build and Test
the Prototype

(Tables, diagrams,
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University of Utah Science & Engineering Fair

u Science Fair Form — Elementary & Junior Division
. INTERNATIONAL
THE UNIVERSITY OF UTAH i ; L. SCIENCE
SCIENCE & ENGINEERING FAIR Form for the Salt Lake, Murray, Tooele, Park City, Granite, Canyons School Districts, AND
Charter and Salt Lake Catholic Diocese ENG,EAEIERING

Students in grades 3-8 in the Salt Lake, Murray, Tooele, Park City, Granite, and Canyons Distriets, as well as Charter and students from the Salt Lake
Catholic Diocese who would like to parti cipate in the University of Utah Science and Engineering Fair (USEF) must complete all three pages of this
form to become eligible to compete. USEF participants will also be required to register online by February 26, 2018. Forms must be submitted to
your district representati ve in order to advance to USEF.

Student Information

Student’s Name Grade Level: (Check One) 5 [ sl 70" sl

Home Phone Parent/Guardian Email

Is your project a team project? If so, all members must be listed below.

Student’s Name Grade Level: (Check One) S [ s 700 sl
Home Phone Parent/Guardian Email
Student’s Name Grade Level: (Check One) 5 - s 7[C s[C
Home Phone Parent/Guardian Email

Project Information

Projeet Title

School District
Teacher Name (first & last name) Teacher’s Email
Parent/Adult Supervisor’s Name Phone
My Question:

+

The main supplies I will need for my experi are:

Procedure:
(Please write ¢ detailed explanation about what you plan to dao for your experiment. Attach extra paper, if needed):




SCIENCE FATR PROJECT RULES

My Experiment will Involve the Following (checkall that apply. [ none apply, please leave biank but #ill submif):

[T Human Subjects

&1 hurnan research projects rmsthe reviewed and approved by a science teacher, or a school adwdrdstrator and one of the following: a
psychologist, pevchiatrst, medical doctor, physician’s assistant or registered nurse hefore the stud ent b egins exp erimentation. If the wde terraine
that there is more than minimal peychological or physical visk fo the harean subjects inseoled in the project, the studernt must recene written
consent from each of the participants and written parental consent for students urder 12 years old. If thew deterznine that there are anacceptable
tisks irwvobeed the student roust revise his or her project. Flease attach a coprrof the surveys or tests yom ntend to use with your ressarch plan.
Stodents may ot pablish or display information that identifies the human sibjects.

[T Non-Human Vertebrate Animals

L1 projects irmokang bon-hotman vertebrate anirmals moust be reviewed and app roved by bwo science teachers and a hiomedical seientist (ex. a
local ve terivariany) before the student heging exp erimentation, &ltematives fo the ns of verfebrate arireals moust be explored and meludedin the
student’s research plan. Experiments imolving laboratory ardmals (rats, mice, harnsters, gethils, rabbits, ete) canmot be conducted in a student’s
hiotne except for behavior stadies on pets. Proper animal care ransthe provided daily, incloding weekends, holidaye and sacations. Experimmental
procedures that canse unnecessary pain or discormdont are prohibited. Experirments designed to kill vertebrate ardrnals ave not perrnitted. Students
may not perfonn enthanasia, except in energency situations. Alcohol, acid rain, insecticide, herhicide and heavy metal toxicity stodies are
prohbibited. Experitnents with a death rate of 30 percent or kigher are not perruitted. Be hardoral stodies or supgplermental ntritional studies insobving
pets or Ivvestock roavbe done at hore.

[T Controlled Substances (Prescription Drugs, Tobaceo, Aleohol, ete)

4] projects 1mhﬂng c:u:mtm]led substance s must be reviewed and approved by twn science teachers and a school administrator or hiomedical
scigntist before the stud e going experimentation, S tudents rust adhere fo all federal state and local laws wher acouiring and handling
controlled sti:usta.nces Onl;r mider the direction of & ualified arientist or designated supervisor matw a stodert use federally controlled or
experirne ntal substances for the rape or expermentation. 5todents under 21 raay not handle or purehase staokeless powder or black powder for
scignee projects.

[T Hazardous Substances or Devices (Chemicals, Firearms, Welders Lasers, Radioackive Substances Fadiatiod)
Stodents st adhere to federal and state regulations gorveming hazardons substavces or devices. A adlt st directly supervise experiments.
Stodents working with hazardous substances or devices ranst follow prope r safe ty procedures for each chermical or device used in the research.

[ Potentially Hazardous Biological Agents

i Bacteria, Ilold, Fungi, Viruses, Parasites, Recormbinant DM & (rDM& ), Huroan or Aniral fresh tissues, blood or bodsyflnids, etc)

L1 projects irvokang potentially hazardons biclogical agents rmustbe reviewed and approved by bwo acience teachers and a biome dical scientist
hefore the student heging experimentation It is the respornsibility of the stodent and the adults ivsobeed with the pioject to conduct a rigk
asgesmment. Risk assessroent defines the potential level of harra, inryor disease to plants, aniroals and horoans that mayoceur whe n working with
hiological agents. Fisk asse ssrnent invobres:

1. Assignreent of the biological agend to a biosafetylesel nisk group. Students in grades 5-8 may only conduct researc hwith hiological
agenis determined fo be at Biosafety Level 1 (BSL-1) BSL-1 agents pose low risk to studends or the ersdrorment and are highly
urdikely to canze disease in healthypeople, animals or plants. Examples of BSL-1 Mlicroorgardsins imclude: Agrobaeferium radiobae fer,
Asperpgilius niger, Bacillus thuringiensis, Escherichia coli sirain K12, Lacko bacillus acldophilus, Micrococcus lenfeus, Meurogora
arassg, Paoudomonas fluorascans, and Serratia mareescens, Studies inrolring inlmown microorganims ¢ anhe determined BSL-1 if
the organism ¥ collected in a plastic Petridishor other non-bhrealiable container and i sealed and remaing sealed during the
entire exp eriment. Fxarples of BSL-1 rDNA& studies include: Cloning of DNA in E coli K12, X cerevesae, and B subilis hostvector
systerns. Examples of BEL-1 Tissue studies invobve the collection of non-infections fresh issues (not inelnding blood orblood products)
with 1ittle likelihood of microorganistns present. Projects firolving blood or blood products are corsidered Biosafew Lewel 2. Plant
tissues, established cell lines and cultures, meat from food stores orrestaurants or packing houses, hair, teeth that have been sterilized,
and fhssilized tissue do tot need to be treated as potentially hazardons binlogical agents.

2. Deterrmane the level ofbiological containmment svailsble to the stodent researcher. Biosafety Level 1 projecis canbe performed ina
school b oratory hut are prohibited in the lome environment. 5 tandard microbiological practices rmstbe nsed and all hazardons
azents mustbe properly disposed of at the end of experimentation. The experment st be supervised bya gqualified scientist or a trained
designated superdsor,

*Fur a mmpbte hst of ruhs rega.rdmg all ufﬂe suh_]eﬂs hsted ahm.repbase visit t.he follw ing weh site:

[T MNone of These




Display and Safety Rules — The Following Items Cannot be Displayed at the Science Fair

1. Living Crgarisms 10. Shapiterns — pipettes, glass, syringes, needles

2. Plant materials (Ining, dead o preserved) 11. Diryiee ot ofher sublimating aolids

3. Tamdermyspecitnens or parts 12. Flaresor hghly flararmable display materials

4. Preserved animals — includes erbryos 13, Emptytanks that previonsly contained cormbustiale lguids or gases

5. Huwwan or animal food 14, Batteries with open topcells

. Hurean or aniral parts or bodsy fluids 15, Photographs of people other than yourselfor woor faraly without their
7. 5ol sand or waste samples wiitter permission.

3. Laboratoryhousshold chernicals — ineloding water 16. Photographs or othervisual presentations depic ting vertebrate andrnals in
9. Poisons, dmgs, hazardons sabstances or devices smrgical techrigques, dissection, necropsies, other lab technigues,

improper handling methods, imprope r housing conditions ete.

The University of Utah Science & Engineering Faiy, and the pariicipating school disiricks roserve the right to remove
o yiing ele displayed with your sctence fair projoct that may be deomed hazardous or fnappropriate for public display.

[ certify that my science project complies with all of the experimental rides of the University of Utah Scence and Engineering Fair. [
have alzo read and I understand the display and safety nales IF T display any of the dtem s listed abowe, T am aware that they will be
temoved and returted at the conclusion of the science fair. [ agree to set up myproject onthe appoirted day prios to my competition
and [ will leave my project on display until the conclusion of the awards ceremorsy.

Signatiure of Student Drate
If this i a team project, each additional team memb er must sign below .

Signabure of Student Drate
Signature of Student Diate

[ gwe my pettnission to alow appropriate information abost ey child to be used for puablicity puarposes. Thisz includes photographs
submnitted byme or my child aswell as arnyy photographs, wideos ot likenesses that by be used by the Univeraity of Utah Science &
Engneering Fair, or the sponsors of awards for the purposes of illustration, advertising or publication in any manner. T also consent
to the uee of my child’s name in cotmnection therewith

Signature of ParentiGuar dian Drate
If this is a team project, each additional team memhb exr’s Parent'Guardian must sign below.

Signature of ParentiZuardian Diate
Signatire of Parentfvar dian Date

Teacher Signature USEF Approval for Competition

[ have revienred and appeoned this student’s research plan prior to
experitnentation and certifyy that they will coruply with all of the
experitnental rules of the Undversity of Utah Science & Engineering
Fair.

Eegional SEC Approval

Date

Teacher Signatre Diate

Everyeftort will be made to paotect exbubits from loss or datnage. However, since the exhibition of projects is open to the public, the USEF
Corarnittes and Undversity of Utah canmot and will notaccept any lability or responsibility of anynatore for any theft, loss or damage to any
exhibit or anyother propertyof any USEF parficipant. ccordingly, it is recormmended that each perticipant secure and guard kisther project ard
take all prudent precantions to present any theft, loss or damage fo thelr project.

Please contact Jody Costetna at jodso osterma@utah e du with anyque stions.
The University of Ttsh Science & Engineering Fair is presented by the Center for Science and Ivk themratic s Education and the Unorersity of Utah.




