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Science Education for all K-12 students should be built around
these “Scientific and Engineering Practices’

1. Asking questions (for science) and defining problems (for
engineering)

2. Developing and using models

3. Planning and carrying out investigations

4. Analyzing and interpreting data

5. Using mathematics and computational thinking

6. Constructing explanations (for science) and designing solutions (for
engineering)

7. Engaging in argument from evidence

8. Obtaining, evaluating, and communicating information
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SOCIETY
FOR SCIENCE & THE
PUBLIC

* Scientific is hypothesis driven and includes
experimental design and execution to test hypothesis

* Engineering involves addressing a problem/objective
by designing, constructing and testing a solution.

NC Science and Engineering Fair
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The Scientific Method

The Engineering Process

State your guestion

Define a need

Do background research

Do background research

Formulate your hypothesis,
identify variables

Establish design criteria

Design experiment, establish
procedure

Prepare preliminary designs

Test your hypothesis by doing an
experiment

Build and test a prototype

Analyze your results & draw
conclusions

Test & redesign as necessary

Present results

Present results
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#3 Experimental ‘ #4 Test &
Design Discover

#2 Develop #5 Student Analysis
Testable Question & Dissemination

\ #1 Student {

Curiosity & Interest
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Imagine:Brainstorm many possible
solutions. Ask questions. Research the
problem.What have others done? Or

Engineering
Design

Improve Cycle

The Goal

The Goal:The problem you
are trying to solve.

Improve: Talk about what
works, what doesn’'t and what
could be better. Redesign your .
solution. Brainstorm ways to Imagine
make it the best it can be.

Plan: Choose a solution.
Sketch a design.What
materials will you need?
What are your constraints?

Consider the implications
Test:Evaluate

your prototype. Create:Construct a
prototype.
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Where can a research 2 Engineering
project be done? e
Home
School
University
Laboratory

Industrial Setting
Medical Center
Field

N O U1
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How do | get started?

 Visit the NC Science and Engineering Fair Web Site
— http://www.ncsciencefair.org/

« Use online guides
— Intel ISEF Science Project Planner
o http://www.societyforscience.org/isef/participate

— Science Buddies (Project Ideas, Project Guide, “Ask an Expert”,
and Resources)

e http://www.sciencebuddies.org/mentoring/science-projects.shtml
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Teachers Students
« Set time line «Start Journal on research
« Form review committees *Topic selection
« Get parental support *Background research
* Culturally responsive *Develop questions
+ Plan for differentiation *Develop a research plan
« Collect and copy forms *Experiment
* Mentor students *Write
« Science and Engineering Fair Display
- set-gp *Present research
— scoring

NC Science and Engineering Fair
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« Plan time for each portion of the research

« Set up schedule for review of research plans prior
to experimentation

« Develop time line for designing experiment and
methods, experimentation, and analysis.

* Reserve time for putting together paper or project
noard

« Look at schedule for school and higher level
competitions

NC Science and Engineering Fair
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« Educate parents concerning student’ s projects
(not parent’ s projects!)

* Provide information as to scientific investigation
(not cookbook lab)

« Stress support roles of parents

* Request volunteers for mentoring and science
competitions

NC Science and Engineering Fair
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Developing the Project
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e Topic should not only interest you - but be do-able in
the time that you have

* Develop time line for developing experiment and
methods, experimentation, and analysis.

e Reserve time for putting together paper or project
board

* Time table may be directed by teacher/mentor

NC Science and Engineering Fair
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* Most difficult part

e Should come from something of great interest -
hobby or topic know something about

e Should not be too broad that it can not be answered
through the investigation

* Begin keeping your journal/research log!

* Good resource is the “Topic Wizard” on
www.sciencebuddies.org

NC Science and Engineering Fair
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» Use internet - but look at sites, should look for “.edu” or
“ gov”. NOT ALL INFORMATION IS CORRECT ON WEB! (Try
using Googlescholar.com for journals)

e Use libraries — local resources and at NC State (as well as
community and other colleges and universities)

* Talk to experts in the field - local and distant (NC State,
Science Buddies, etc.)

* Create a bibliography of your sources

e Look for questions that you would like to answer.

NC Science and Engineering Fair
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Look at what you have learned
* Think of questions that weren’t answered.

* Narrow your focus for your topic to a particular idea.

Develop that “testable” question!

NC Science and Engineering Fair
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Question being addressed

Hypothesis/Problem/Goal

Description in detail of method/procedures

Any possible safety issues and how they will be handled
How will you analyze the data that you collect

Bibliography - at least 5 sources (will allow 3 for
elementary)!

NC Science and Engineering Fair
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* Make an experimental design BEFORE collecting data!

* Explain what you are going to do, what will be
involved, and what you are trying to find
out.(remember that “testable” question!)

e Need to have controls and document factors that
influence experiment.

* Need to have limited variables so that you know what
is changing and why.

NC Science and Engineering Fair
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* Design the process of your experiment

* Experiment should have large enough numbers to
be valid.

* List materials needed
e List any safety issues and precautions

 Review types of data expected and how it will be
analyzed

NC Science and Engineering Fair
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e |SEF rules wizard can be useful to determine forms

needed

* http://apps.societyforscience.org/isef/students/wiza

rd/index.asp

NC Science and Engineering Fair
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* Requiring ISEF Forms protects students and school.
 Forms must be reviewed BEFORE Experimentation

* http://ncsciencefair.org/index.php/students-a-
parents/forms

e Local fairs can save paper by using an online system
for Forms 1, 1A and 1B. Research plans, abstracts,
and other forms need to be in hard copy.

e Students who win and go on to the next level will
need hard copies of all forms.

NC Science and Engineering Fair
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This completed form is required for ALL projects and
must be completed before experimentation

( Checklist for Adult Sponsor (1)
b

To be completed by the Adult Sponsor In collaboraton with the sTudent researcher:
STuoenTs Name:

Project Tide:

L}] D I nave reviewad Te ISEF Rules and Guldelinas.
2) [ 1nave reviewsd Te student's completed STudent Checkllst (1A) and Research Plan
3) [] 1 nave worked with the stugent and we nave discussed the possibi risics Invalved In The project

4} [[] The project invoives one or more of Te fallawing and requires prior approval by an SRC, IRB, IACUC o 1BC:
|:| Humans Poeemalty Hazardous Bloiogical Agents:
[ venstme erimas [ Meroorgantsms [ ot [ miszues
5) Forms To be compieted for ALL Projects:
[] A sponser Checkist (1) [ Reszamh Plan
[0 Soudenm Checilsz(14) [ Approvel Fomm (15)
[ Requistes Resean MsTLUToNalN0USTiE] SETING Form (10} shes sxsicatisl
I comnuzwon Form (7) (when appikcatis)

) Additional forms reguired If the project Incudes te use of one of More of the Tollowing ichack 21 that sopi:
Hu {Requires prior spproval by an Ins2e, L 588 pp. 13-16 for ful St of the ruies)
] Humsn Subjecs Fomm (4]
[ Queitfiad Scienis: Form (2] {whon applicablo and/or rguired by the IRS)
[] vernebrate Animals maqurs: prior spprova, zas ful tat of the russ)
[ verabrame Animal Form [SA) - for prOjects ConduCTEd N & Non-EgUIETEd MESSErTh S8 (SR prior approval ragquined |
[ vertatrae Animal Form (S5) - for projects cndursd at 2 Reguianed Reseanch INSHToN. fnsxastonsl Anima s
and Uiss Comittne (1ACJC) 3pAroval raquied prior Sxparimantzson]
[]Qusiitied Schenms: Form (2} (Required for 31l vartebrate animal projects 3 3 reguisted mseanth $5a o whin appicatis)

[ Potenual
2

Hazardous Bi0logical AGENTS Feasims arier wparo by SAL KLU o nstitctionel Sarivty (on iz (50, se .

] Pzl Hazemious Biologhcal AQENTs Risk ASS=ssmEnT Form (54)

] Humen 2nd VerTebrae ANkl TissUe FOrT (55 - 12 be completad In addFion T Fonm B4 when project Invoives The
1Se 0f fresh or TraZen TISSLE, primary cel CUTLIES, biood, biood procucTs and bady T

] Qualifie ScEMIST Form (2} fmhen ppicatis)

] Risk Assessment Form (3} Required for projects invahing protiss, archas and simller miroorgenisms and for
ProjecTs using menure for compasTing, TUEl ProducTion of OTNer NON-CLITUNNG EXPErimENTS (54, 53 and 2 am nat

macuired)

[ Hazardous Chemicals, Activities and Devices (o pror spprs! requind, 56 ppS-27 for full st of the rues)
[JRisk Assessment Form 3]
[ Queltfied Schentst Form (2] iequired Sor projects invoiving DEA-ConTrolled Substancas or iwhan appicatia)

Aduit Sponsors Printad Mame

Signawre Date of Review
[Must be pricr 10 @eperimentation]

-
Student Checklist (1A)
This daem i reqained for BLL progecns.
LS
T e T L Sl
il Frore
0 Tam MRROAT L Toas Foma
¥y Troe of Braject
¥ Schoot School Stere
WD L
d] Afuk Zpamar o tnsl
5] Rt s corsnecion torapeion et [ wm [
¥ Wl
o) A T pewvious s || Abmracy aea || esear Pian
) Erplain bow Tt aomsris nea and dPlrens o previoe: gear on | Casrinaarian Porm (7
B] THE PRl SlSETY S fd M TL0HE (ORI FEET b THE P
o =
7] e all jEe CONGUCT oL SO PSS ATLIEONT T T

[ secewmnmeenaien [] towoi [mes [ riowe  [Jomer

#) LET rame ng Joorers oF B NOr- IR0 e W HON T

Fard
AL

L

¥ Complete 4 Brsach Fen folowing the Bnssch Pun mowdom ond stech 1z sk form

A W EIIT 5 TR T ) OGRS JET Eeb T 0.

| rbrmmitaal Sk TR0 Bl il o b e el g o B, v wms o v o kgl s megtead Mg 0|

for all projects
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[ Approval Form (1B) j
A completed form is required for each student, including all team members.

1) To Be Completed by Student and Parent

a) Student Acknowledgment
= |unders@nd The risks and passibie dangers T me of The Proposed /RSeanth pian
= | Neve read the ISEF Rules and Guicelines and will 2chere T 2l Imemational Rules wihen oonductng This researth.
= | Nawe r=ad and wil abice by Te Toliowing EThics STETEmeT
Srlenmific fraud and mSondUCT 2 NOT Condoned at any levsl of reseanth o COmpeTTion. Such practkes Indude
|plagiarism, fongery. USe OF PreseNTaTon of TEer MESEarThers wrk 35 ONE's owi, and TabcaTion of dat.
[Frauguiant proects will 121 T qualify for CompeTiTion In rilated f3irs or the: el ISEF.

Dame ACkNwietoed

STCETs Prinea Name Sorenre =
(Mst bom prier tm aeparmampian)

b) Parent/Guardian Approvalt neve resd and understand The risks and possible dangess invotved In the Research Plan.
| cons=TL T My chilt partiopeting In This ressarh.

Parenu/GLandans Printed Name Sgrenre Date of Approval

(Mt b rier 1o aepacimamseian)
2) To be completed by the Fair SRC
(Required for projects requiring prior SRC/ARE APPROVAL. Sign 2a or 2b as appropriate.}

a) Required for profects that need prier SRCARE
approval BEFORE expenimentation Regulated Research Insttetions with no
(PUmans, vertehiEtes of poTeTdaly hazEmous prior fair SRCARE approval.

Dilogeal agers) OR | 7y project was conoure=a 21 reguiamsa ressaron
The SRCARS has @refully studied T projecs Inztinmion reot home o high school, eTC), wes
[Research Plan and al Te required forms: are Included. reviewed and approved by the proper insudonal
My signamure Indicates spproval of e Research Plan board before jon 2nd omplies with The

b) Required for research conducted at all

e STLdeNT Dagins experimantton. ISEF Rules. Arach (1C) and required Insthutional
approwals (g LACUC, IRE)
SRCARD Chair's Primed Name =R e P e
SignaTure Dae of Approval Signature Date of Approval

[Murtbe prior i expermantaton |

3) Final ISEF Affiliated Fair SRC Approval (Required for ALL Projects)

SRC Approval After Experimentation and Shortly Before Comp
| certty That This project acheres T0 The approved Research Plan and complies with all ISEF Rules.

Regional SRL Chairs Printed Name Signamure Date of Approva
STate/laTing SAL Chalrs PrnTec Name | Sinetire Date of Approwa
It appilcabicl

A Research Plan is required that must incorporate all of the relevant
topics listed in the Research Plan Instructions. Additionally an Abstract on

the official form must be submitted.

NC Science and Engineering Fair
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e Adult Sponsor S
— Oversees project e
— Parent, teacher, youth leader, scientist f

e Qualified Scientist
— Required for some projects (Form 2)

* Projects involving;

— BSL-2 biological agents T | ——
— DEA-controlled substances e ———
— human participants (dependent on project)
— vertebrate animal studies

NC Science and Engineering Fair
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Documentation for Elementary
Schools

* https://docs.google.com/spreadsheet/embeddedfor
m?formkey=dHJyTO8xaEFmMaDZPYzg5bXFnNEtaTHc6

MQ

NC Science and Engineering Fair
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v Have research plan reviewed by teacher

(mentor) and get any approvals needed by ISEF
rules or other groups’ regulations before
beginning project!

All NC students must use the ISEF Forms 1, 1A, 1B,

plus any required ISEF special forms. Please review

NCSEF web site for additional information:

www.ncsciencefair.org/index.php/students-a-
parents/forms

NC Science and Engineering Fair


http://www.ncsciencefair.org/index.php/students-a-parents/forms
http://www.ncsciencefair.org/index.php/students-a-parents/forms
http://www.ncsciencefair.org/index.php/students-a-parents/forms
http://www.ncsciencefair.org/index.php/students-a-parents/forms
http://www.ncsciencefair.org/index.php/students-a-parents/forms

Nor:rh Carolina %
Science and
-> Engineering

Begin the experiment O Fair =

 Keep detailed notes of every step and experiment in
your journal/research log.

* Use data tables or charts as you proceed to help you
see trends in data.

 Have quantitative data, but also record observational
data.

NC Science and Engineering Fair
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e After experiments, examine and organize findings
 Use graphs to show data
* |dentify patterns in data

* Look for experimental error and where they could
occur.

* Look at statistical relationships in data.

NC Science and Engineering Fair
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e Did the variables that you tested show or cause a change?
 Were you able to see relationships?

* Did you collect enough data?

* Was your hypothesis supported?

 How did your data fit previous information that you found
in your background research?

 What are practical applications or inferences that you can
make?

 How would you change the experiment or future research
area?

NC Science and Engineering Fair
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* Write an abstract of your project.

* Prepare a scientific paper, PowerPoint, or poster to
present your findings.

* Present your project to class, school, or organization.

NC Science and Engineering Fair
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Review rules for display and safety
* Provide data notebook and research paper
* Board should have:

— Title - Experiment

— Problem - Results

— Background - Conclusions

— Hypothesis/Problem - Abstract (on table)

« Use more photographs instead of stuff!
— ldentify who took the photographs and all graphics
— Have photo permissions for everyone besides the investigator

NC Science and Engineering Fair
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Local, Regional, State, and International Science Fairs

* Broadcom MASTERS (Middle School)

 |-SWEEEP (International Energy, Environment, and
Engineering) and 3E Sustainable Future Challenge

 GENIUS Olympiad (High School)

e Student Academy of Science Competition

* Junior Science & Humanities Symposium

* Intel Young Scientist’ s Award (Senior Year)

* NC International Science Challenge (High School)

* Siemen’ s Competition (High School)
NC Science and Engineering Fair
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NC Science and Engineering Fair: www.ncsciencefair.org

Science Buddies: www.sciencebuddies.org, information for students,
teachers, and parents

ISEF Get Started:

— http://www.societyforscience.org/isef/participate

ISEF Rules and Guidelines:
— http://www.societyforscience.org/isef/rulesandguidelines

ISEF Rules Wizard:
http://apps.societyforscience.org/isef/students/wizard/index.asp
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