2008-09
National Student Compef o



What's New:

SECME is proud to announce for the 2008-09 academic year that we have seven (7) National
Student Competitions; three new competitions and four returning competitions. Activities and
Competitions at the State/Regional Competition is at the discretion of the Member University or
Host Sponsor. We encourage participation for all levels (elementary, middle and high schools).
However, only the Competitions and their levels or divisions identified in these guidelines, will
be eligible to compete in SECME National Competitions.

Three New National Competitions
1. VEX Robotics (High School Division only)
2. Internet Science and Technology Fair (ISTF)
3. Water Rocketry
Four Returning National Competitions
1. Engineering Design (Mousetrap Car) — now includes elementary school
2. Essay — elementary only
3. Poster — elementary only
4. Banner

VEX Rotobics competition will be for high school division only.

This year will be a trial year for VEX Robotics. We are encouraging as many districts as
possible to participate but we understand the funding limitations and have positioned ourselves
to work closely with districts to minimize these constraints. Therefore, VEX Robotics will NOT
REPLACE the high school division of Engineering Design (Mousetrap Car) at the National
Competition Finals. Member Universities and Host Sponsors can send THREE teams to the
National Competition Finals — 1 middle school Mousetrap Car team winner; 1 high school
Mousetrap Car team winner and, 1 high school VEX Robotics team winner.

Internet Science and Technology Fair (ISTF) . All divisions (elementary, middle and high
school) SECME student teams are encouraged to participate in ISTF. Only the middle and
high school divisions, (this year), will participate in both the ISTF National and SECME /ISTF
National Competition. = SECME/ISTF Competition will replace the Essay and Poster
Competition for Middle and High School students. SECME/ISTF student teams will be
submitted to the SECME National Office and a SECME/ISTF National Middle School and High
School Student Team will be selected. National SECME/ISTF winners will not attend the
National Student Competition Finals. They will receive awards and be recognized as
NATIONAL SECME/ISTF Winners.

Water Rocketry is now recognized as a National SECME Competition. Regional Water
Rocketry winning scores will be submitted to the SECME National Office and National Winners
will be selected. National Water Rocketry winners will not attend the National Student
Competition Finals. They will receive awards and be recognized as NATIONAL SECME
Water Rocketry Winners.




What's Different:
Theme: SECME- Thinking Out of the Box

This year’s Theme will only apply to the Elementary division of the Essay and Poster
Competition and the Banner Competition.

Engineering Design (Mousetrap Car) Competition
Elementary School Division is now invited to participate in the National Engineering
Design (Mousetrap Car) Competition. Regional Mousetrap Car winning scores will be
submitted to the National SECME office and National winners will be selected.
Mousetrap Car — Elementary School winners will not attend the National Student
Competition Finals. They will receive awards and be recognized as NATIONAL
SECME Mousetrap Car Winners — Elementary School Division.

Essay and Poster Competitions . This competition is for Elementary School Division only.

Banner_Competition . This is not to be confused with nor does it replace your State or
Regional Banner Competition. The SECME National Banner Competition is only open to the
winning teams competing AT THE NATIONAL STUDENT COMPETITION FINALS
(Mousetrap Car — Middle School and Vex Robotics — High School). These student teams are
encouraged to collaborate with their other SECME student members and create a SECME
Banner or, they may bring their existing SECME School Banner for entry at the National
Student Competition Finals.




2008-09 SECME NATIONAL STUDENT COMPETITION
GENERAL INFORMATION

SECME: Thinking Out of the Box

Engineering Design  [All Divisions Team entry: 3 students required]
Vex Robotics [H.S. Team entry: 3 students required]

ISTF [Middle & High Team entry: 3 students required]

Water Rocketry [Middle School Team entry: 3 students required]
Essay [Individual entry: 1 student — Elementary only]

Poster [Individual entry: 1 student- Elementary only]

Banner [SECME School Team Entry]

NogprwbhE

PLEASE READ AND FOLLOW CAREFULLY ALL 2008-09 COMPETITION GUIDELINES

Procedures and Guidelines as posted at www.secme.org apply to all levels of
competition—school/school district, state/regional, national.

Eligibility Requirements: 2008-09 Data must be entered electronically into the SECME
National database prior to your State/Regional Competition.

School Coordinators should select a teacher/counselor as its competition coordinator.

School Coordinators need to review Procedures and Guidelines with their teachers and
counselors so that guidance to all students is consistent and accurate.

SECME Member Universities, Program Directors and School Coordinators are asked to
distribute (or reference) these Procedures and Guidelines to all educators, parents, and
business/industry partners who will help prepare students for this year's competition
program or serve as mentors or judges.

Only students active in a local SECME program are eligible to enter competitions.

This year’s National Competition theme, “SECME: Thinking Out of the Box ,” is a
required element that must appear in ALL Essay, Poster and Banner entries.

All entries are expected to be neat, original, and completed by the students




Judging for school competitions should be coordinated with the SECME Member
University’s (or Sponsor) State/Regional Competition Coordinator to ensure that
procedures and guidelines are consistent from one level of competition to the next.

Unsportsmanlike behavior will result in disqualification of a team.

Elementary, Middle/Junior High, and High School students each will compete only with
other students at their respective levels.

For technical questions, contact: 1) the Engineering Faculty Consultant or Minority
Engineering Program Director at the Member University which sponsors your
State/Regional competition; or 2) SECME National Office by e-mail at
secme@coe.gatech.edu.

Only first-place State/Regional winners certified by the SECME Member University (or
Qualified Sponsor) are eligible to advance to the National Competition Finals.

Only the Middle School and High School Mousetrap and the High School Vex Robotics
Regional winning teams travel to the National Student Competition Finals. All others
are recognized as National Student Competition Winners.

SECME school coordinators should identify a chaperone (one per team) to accompany
their State/Regional first-place winning teams to the National Student Competition
Finals Mousetrap Car (Middle and High School) and Vex Robotics (High School).

SECME Member Universities (or Sponsors) that host a State/Regional competition:
Deadline Friday, April 3, 2009 , for electronic submission of Certification of
State/Regional Competition Winners. Essays must be submitted electronically by this
date as well as the original winning Regional posters must arrive at SECME National
Office (on the campus of GA Tech, 151 6" Street, NW, Atlanta, GA 30332-0270).

All National Poster Entrants will be displayed during the Celebration of Student Success
at the Annual Summer Institute. All National Essay winners will be displayed on the
SECME web site at www.secme.org.

Financial responsibilities for the SECME Student Competition are as follows:

a. SCHOOLS/SCHOOL DISTRICTS are Responsible for covering all expenses
involved in conducting contests at the school/school district level.

b. MEMBER UNIVERSITIES are responsible for:
1) all expenses of conducting state/regional contests (including awards);

2) round-trip travel, including ground transportation, to National Finals at the
2009 Summer Institute for nine top winners (1st place High School Vex
Robotics team of three and 1st place Middle and High Engineering Design
(Mousetrap Car) team of three each division ), plus one chaperone per
team.



3) If the Member University/School District would like to send an additional
chaperone, SECME National Office is to be notified ASAP. In addition to the
roundtrip transportation cost, the Member University (or School District) is
responsible to SECME National for payment for housing and meals for the
additional chaperone.!

4) SECME National MUST be notified by May 1, 2009, if parents and/or other
family members of individual competing team members would like to stay on
campus during the competition events. SECME will offer housing
accommodations at their discounted rate®. If the Host University is unable to
provide additional bed space, parents and/or family members will be
responsible for securing their own housing accommodations during the
competition.

c. Summer Institute Host University for National Competition Finals Is responsible
for:
- Meals and lodging for National Competition Finalists at Summer Institute
site, i.e., first-place winners of state/regional contests

trophies, and awards to winners of the SECME National Student
Competition Finals (Middle and High School Mousetrap Car Team — (1%,
2" 3" place — individual members); High School Vex Robotics Team —
(1%, 2" 3" place — individual members); and Banner competition — 1%, 2"
and 3" place winner — school trophy award only)

L 1f Host University has available bed space.

2 If Host University has available bed space.



2008-09 SECME NATIONAL COMPETITION DATES AND DEADL INES

April 3, 2009 State/Regional Winner Certification Forms® and Originals of First
Place Winning Essays and Posters Due At SECME’s National
Office
May 3, 2009 ALL National winners will be notified
SECME/ISTF*

Water Rocketry
Mousetrap Car (Elementary only)
Essay and Poster

TBC National Student Competition Finals.

The 2009 Engineering Design National Student Compet ition Finals dates and logistical
details will be posted at a later date.

3 Certification Forms can be entered electronicallytime after the completion of your state/regiarmhpetition. Please
visit www.secme.ordo enter your State/Regional winners’ information.
* SECME has partnered with ISTF. Please visit tagdval ISTF website for ALL ISTF Competition deiagis



GUIDELINES FOR 2008 SECME ENGINEERING DESIGN COMPETITION
(MOUSETRAP CAR: CONSTRUCTION AND OPERATION)

ENGINEERING DESIGN COMPETITION REQUIREMENTS:

(Any entry not meeting the following requirements w ill be disqualified. )

1. The Engineering Design Competition requires participation in each of these four
areas:

a. Mousetrap Car Construction and Run

b. Design Drawing of Mousetrap Car

c. Technical Report on Mousetrap Car (not required for elementary)

d. Team Interview with Judges

2. This is a team competition _ and should reflect the coordinated efforts of all
members.Three (3) students must be on each team . Members must remain the same at all
levels of competition (school, state/regional, and national finals).

4. Each team member is expected to be able to serve as a spokesperson and be fully
involved with all aspects of the entry.

5. A standard mousetrap --usually about 4.5 X 10 centimeters and weighing about 25
grams—must be used to build the car

6. Components of the mousetrap are: base (on which other components are mounted), spring,
bail, locking lever, and bait hook (see component sketch on next page).

7. The mousetrap spring must be the sole source of power. (You may NOT use rubber
bands, CO , boosters, or any other agent or element for extra power).

8. In design and construction of the car, the original mousetrap spring and wood __base
MUST remain intact . These two components may NOT be cut or altered in any way—
physically, chemically, or thermally. Only the locking lever and bait holder may be

removed from the base, if desired. The bail may be straightened but NOT cut (shortened ),

added on to, or reinforced. It must remain as a co _mponent of the completed car

9. The spring must be visible and/or accessible to the judges for inspection.

10. The car must have a minimum of three wheels and can be made as long or short as
desired as long as requirement #8 above is met.

11. Cars will be tested on a smooth flat surface. Distance is measured from the starting
line to the farthest point of travel, utilizing a s traight line to connect the two points.

12. There will be two runs for each car; the betterr  un will be used for final scoring of
the mousetrap car’s performance.

(Note: See the page after the mousetrap sketch for Guidelines 13-15.)






13. Two formulas are used to calculate the Performance score for the car run:
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where:

N....is the score.

To ensure that cars actually perform and not just be small and light,

N=0 if D is LESS than 300 centimeters (for middle school/junior high teams)
N=0 if D is LESS than 600 centimeters (for high school teams)

w....is the mass of the original mousetrap (always taken as 25 grams). NOTE: At all
competitions, this standard value will be used in calculating the Performance score.

W....is the total mass of the completed car in grams.

D....is distance measured in a straight line from the starting point to the stopping point in
centimeters. D=2,500 if the car travels 2,500 centimeters or more.

L....is the car’s longest measurement along one of the three basic dimensions—Ilength,
width, or height—in centimeters, measured with the bail extended or retracted,
whichever is greater.*

N....is the highest Performance score at the competition site.

F....is the final Performance score (to be combined with scores for the Design Drawing,
Technical Report, and Team Interview).

*Judges will measure “L” (see illustration on following page) and “W” prior to
the mousetrap car Performance runs. These measurements, together with “D”
(determined by the car’s run), are used to calculate “N” in the formula above.

14. Overall Team Score in competition is sum of: 1) Performance (car run) as calculated
above
(max. 100 points); 2) Design Drawing (max. 50 points); 3) Technical Report (max. 50
points); and 4) Team Interview (max. 50 points). Thus the maximum total is 250 points

15. See pages that follow for guidelines and evaluation sheets on each component of the
Engineering Design (Mousetrap Car) Competition.

Measurement of “L,” the Mousetrap Car’s Longest Dim ension
In Any Direction—Length, Width, or Height



“L” is the car’s longest measurement along one of the three basic dimensions—Iength, width,
or height—in centimeters, measured with the bail extended or retracted, whichever is greater.
The length of the car is defined as the distance from the farthest point at the rear of the car to
the farthest point at the front. Likewise, the width of the car is defined as the distance from the
farthest point on one side to the furthest point on the other. The height of the car is defined as
the distance from the travel surface to the highest point of the car.

L (for this example) = 16.4 cm



2009 SECME ENGINEERING DESIGN COMPETITION:
MOUSETRAP CAR CONSTRUCTION AND OPERATION
(Evaluation Sheet)

Please Check: Middle School High School

Team Name

School Name

District State

Student Name #1 Grade
Student Name #2 Grade
Student Name #3 Grade

Judge’s Name Date

Regional Sponsor

Distance
First Run | | Second Run |

N:%X%Z F=ﬁLx1oo
w =25 Grams I:l
W = | | [Measured weight, in grams]
L = | | [Longest dimension—length, width, or height—in centimeters]
D = | | [Maximum D=2,500 if measured distance is more than 2,500 cm]
N = | | [N_=0, if D is LESS than 3_00 centimetgrs for middle school teams if
D is LESS than 600 centimeters for high school teams]
N = | | [Highest Performance score at competition site]

Mousetrap Car Performance Point Score: F= | |

(Note: F is combined with scores for Design Drawin g, Technical Report, and Team
Interview to arrive at Overall Team Score in compet ition.)



2009 SECME ENGINEERING DESIGN COMPETITION GUIDELINES:
MOUSETRAP CAR DRAWING

As a part of the Engineering Design Competition, each team is required to prepare a scaled
drawing depicting the car that they have designed and built.

MOUSETRAP CAR DRAWING REQUIREMENTS AND GUIDELINES: (Any entry not
meeting the following requirements will be automati cally disqualified. )

1.

The Mousetrap Car Drawing entry is required to illustrate the actual mousetrap car built
by the team (photographs and computer generated drawings will NOT be allowed).

The size of the engineering paper is required to be the standard 18" X 24" (plain, non-
grid, (17-pound vellum) sheet. (Allowing for the required 1" border on all sides, the
actual drawing is to cover an exposed area of 16" X 22" of the paper.) NO MOUNTING,
NO FRAMES ALLOWED. BUT DRAWING MAY BE LAMINATED F OR

PROTECTION IF DESIRED.

All dimensions are required to be illustrated on the drawing.

The scale and the units are required to be indicated on the drawing.

The team's Mousetrap Car Drawing is required to show front, side, and top views.
All parts of the car are required to be labeled.

Ink pens, pencils or markers may be used.

A 4" x 6" title legend is to be drawn in the bottom left corner of the drawing inside the 1”
border with the following information is required:

Team name

School Name and Address

Team Members' Names, Addresses, and Grade Levels
School Coordinator’s Name

Date of Competition

AT ALL COMPETITIONS, THE MOUSETRAP CAR DRAWING WILL BE JUDGED ON:

RESEMBLANCE (Between the actual mousetrap car and drawing)
SCALE

NAMING/LABELING (Of all of the parts used)
APPEARANCE/NEATNESS



2009 SECME ENGINEERING DESIGN COMPETITION GUIDELINES:
MOUSETRAP CAR DRAWING
(Evaluation Sheet)

Please Check: [_] Middle School/Junior High School [_]High School

Team Name

School Name

District State

Student Name #1 Grade
Student Name #2 Grade
Student Name #3 Grade

Judge’s Name Date

Regional Sponsor
The drawing is disqualified if any of the following requirements are not met:

Requirements Check: |:I 18" x 24" Engineering Paper |:I 1" Border (All Sides)
D Dimensions 4" xDTitIe legend with required information

The maximum number of points for the Engineering Design Competition Mousetrap Car Drawing is 50.
Please score each of the following four categories:

EVALUATION CATEGORIES POINTS

l. RESEMBLANCE
The accuracy to which the Mousetrap Car Drawing
lllustrates the actual Mousetrap Car designed
and built by the team. (1-15 points)

Il. SCALE
The proportions in the Drawing correctly
relate to and represent the team's actual
Mousetrap Car. (1-15 points)

[l NAMING/LABELING
The correctness of the names/labels of all of
the parts in the Drawing of the Mousetrap Car.
(1-10 points)

V. APPEARANCE/NEATNESS
The quality of the visual presentation of
the Mousetrap Car Drawing entry (1-10 points)

TOTAL (The highest possible score is 50)



2009 SECME ENGINEERING DESIGN COMPETITION GUIDELINES:
MOUSETRAP CAR WRITTEN TECHNICAL REPORT

As a part of the Design Competition, the team is required to write a Technical Report
describing the design, construction, and operation of the Mousetrap Car. The Technical
Report should be a computer printed/typed document, double-spaced , on 8%" X 11" white
paper with one-inch borders at the top, bottom, and on each side.

Use 12 pt. type in a standard legible text font. The main body of the report -- 4.

Introduction, 5. Design Construction, 6. Constructi on Procedure, and 7. Operation of the
Mousetrap Car--should be a maximum of 5 pages total . Drawings, sketches, and tables

may be included in an Appendix if desired but this is optional and not required. (Entries not

meeting these requirements will automatically be disqualified).

TECHNICAL REPORT REQUIREMENTS AND GUIDELINES: (Any entry submitted without a
cover page containing all of the required information will automatically be disqualified).

1. COVER PAGE a. Title of the Technical Report
b. Name, addresses, grades of team members
c. Team's school name and address
d. School System name
e. School Coordinator's name
f. Date
2. ABSTRACT One-half to one-page summary of Technical Report.
3. CONTENTS One page
INTRODUCTION
DESIGN

CONSTRUCTION PROCEDURE

OPERATION OF THE MOUSETRAP CAR
CONCLUSION/RECOMMENDATIONS

ACKNOWLEDGMENTS (Optional)

10. APPENDIX (The Appendix may contain sketches, tables, and charts.)

AT ALL COMPETITIONS, THE MOUSETRAP CAR TECHNICAL RE PORT WILL BE
JUDGED ON:

© © N o 0 b~

OUTLINE
ORGANIZATION
PRECISION

SENTENCE FORMATION
MECHANICS



2009 SECME ENGINEERING DESIGN COMPETITION GUIDELINES:
MOUSETRAP CAR WRITTEN TECHNICAL REPORT
(Evaluation Sheet)

Please Check: D Middle School/Junior High |:| High School
Team Name

School Name

District State

Student Name #1 Grade
Student Name #2 Grade
Student Name #3 Grade

Judge’s Name Date

Regional Sponsor
The report is disqualified if any of the following requirements are not met:

Requirements Check: I:I Cover page with required information I:I 12 pt. Type/Standard Font
|:I Double-spaced Text |:I1" Borders |:I White paper

The maximum number of points for the Engineering Design Competition Mousetrap Car Technical
Report is 50. Please score each of the following five categories:

EVALUATION CATEGORIES POINTS

l. OUTLINE
Structure of Technical Report is complete, correct, and
consistent with guidelines. (1-10 points)

Il. ORGANIZATION
Technical Report follows a logical written description
from design to final product. (1-10 points)

Il PRECISION
Procedures and steps followed are explained with
clarity and exactness (1-10 points)

V. SENTENCE FORMATION
Sentences are complete with appropriate
coordination and subordination. (1-10 points)

V. MECHANICS
Correct punctuation, capitalization, and spelling are evident
throughout report (1-10 points)

TOTAL (The highest possible score is 50 points)



2009 SECME ENGINEERING DESIGN COMPETITION GUIDELINES:
MOUSETRAP CAR TEAM INTERVIEW WITH JUDGES

As a part of the Engineering Design (Mousetrap Car) Competition, each student team will be
interviewed by a panel of judges.

This 5-10 minute discussion will cover details of the car’s design and testing as well as the
Design Drawing and Technical Report.

TEAM INTERVIEW REQUIREMENTS AND GUIDELINES:

1.

2.

Team members are interviewed as a group.

Each member is expected to be able to serve as a spokesperson in response to questions
from the judges.

The team interview will be conducted apart from the car run and scoring of its performance.
Interviews normally will take place after judges have received and scored the Design
Drawing and Technical Report and completed the inspection and measurements (size,

weight) that precede the car’s run and scoring of its performance.

The team interview will be one element—along with Performance (car run), Design
Drawing, and Technical Report--in arriving at the overall score in competition.

AT ALL COMPETITIONS, THE MOUSETRAP CAR TEAM INTERVI EW WILL BE JUDGED
ON:

TEAMWORK

APPLICATION OF TECHNICAL PRINCIPLES
KNOWLEDGE OF DESIGN

ORAL COMMUNICATION SKILLS



2009 SECME ENGINEERING DESIGN COMPETITION GUIDELINES:
MOUSETRAP CAR TEAM INTERVIEW WITH JUDGES
(Evaluation Sheet)

Please Check: [ ] Middle School/Junior High [ligh School
Team Name

School Name

District State

Student Name #1 Grade
Student Name #2 Grade
Student Name #3 Grade

Judge’s Name Date

Regional Sponsor
Requirements Check: [_I All three members present |_| Each responds to questions

D Work is students’ own D True team effort is evident

The maximum number of points for the Mousetrap Car Team Interview with Judges is 50.
Please score each of the following four categories:

EVALUATION CATEGORIES POINTS

l. TEAMWORK
All three members contributed with identifiable
individual roles in final products and preparing
car to run in competition. (1-10 points)

Il. APPLICATION OF TECHNICAL PRINCIPLES
Team members analyzed requirements for
car to perform and efficient means to transfer
energy from spring to propel car (1-10 points)

[l KNOWLEDGE OF DESIGN
The design reflects knowledge of the formula
used to judge performance and systematic
efforts to maximize score (1-20 points)

IV.  ORAL COMMUNICATION SKILLS
Team members each can speak clearly to the
basis for their car’'s design and how that was applied
in construction and testing. (1-10 points)

TOTAL (The highest possible score is 50)



2009 SECME GUIDELINES
VEX ROBOTICS COMPETITION
(ROBOT: CONSTRUCTION AND OPERATION)

Please visit the official VEX Robotics website at www.vexrobotics for competition details.

All interested competing teams and their Member

Universities or Host Sponsors. Please contact the National
SECME Office via email at secme@coe.qgatech.edu if you are
considering having high school team compete. SECME has
additional information to disseminate to you.




SECME/Internet Science and Technology Fair (ISTF)
JVVR KUVH WEH GFW

The University of Central Florida _ (UCF) has teamed with the SECME Program to
bring their Internet Science and Technology Fair (I  STF) to SECME students in
grades 6-12.

The Internet Science and Technology Fair  (ISTF) competition is a national
technology literacy program that enables student teams--from the elementary to
high school level--to research the application of critical technologies to real world
problems. Students work as teams, adhere to guidelines based on national
science content standards and locate/work with on-line scientists and engineers
as team technical advisors. They present their four-month research projects in a
website format for preliminary and national rounds of judging. ISTF national
winning teams receive certificate awards from the National Medal of Technology
and Innovation at the US Department of Commerce.

SECME and the ISTF are working together to challenge SECME student teams
to participate in the ISTF competition and the highest scoring teams will be
acknowledged at the SECME National competition each summer.

SECME/ISTF student teams will be submitted to the SECME National Office and
a SECME/ISTF National Middle School and High School Student Team will be
selected. National SECME/ISTF winners will not attend the National Student
Competition Finals. They will receive awards and be recognized as NATIONAL
SECME/ISTF Winners.

SECME has scheduled a series of ISTF orientations during the month of September
and we hope you have participated in at least one of them. Please visit the ISTF
website for all official ISTF competition details and schedules.

JVVR KUVH WEH GFW




WATER ROCKET COMPETITION
GUIDELINES

THE MISSION:

The mission is to design a Water Rocket Vehicle capable of reaching the highest
altitude possible given specific launch criteria to achieve the longest hangtime. The
objective of the contest is for each rocket contestant to design and construct a water
rocket using a 2-liter bottle as the pressure vessel that is propelled by water and air
which will be launched at approximately a 90 degree angle to reach the maximum
height possible and maintain the longest hangtime The rocket must be capable of
launching from the SECME Water Rocket Launcher given the specific launch criteria.
The contestant’'s complete success will be judged on rocket’s performance. MISSION
SUCCESS and Safe Flying!!

DESIGN AND CONTEST GUIDELINES:

1. On the day of competition, but, prior to launch each actual operating rocket entry
must pass a visual inspection and height requirement in order to be eligible to
compete. Entries that fail inspection will be given ONE opportunity to make
modifications to pass inspection, prior to the beginning of the water rocket
launching competition.

2. An overall winner will be judged upon the Hang Time of Rocket.

3. The objective of the contest is for each team to launch a rocket propelled by
water and air and reaches a maximum height. The launch angle, which can be
adjusted from approximately 90 degrees, will be kept the SAME for all rockets
launching during a particular competition. Each rocket will be launched using 12
ounces of water and at 60 psi of air pressure. The “hangtime” of the rocket will
be measured using a stopwatch. The “hangtime” is defined as the time from
when the rocket leaves the launch pad until the tim e it reaches the ground
or strikes an object . This measurement will be taken by at least three qualified
judges; the average of the judges’ times will be used as the final “hangtime”. The
final score for hang time will be calculated based on the maximum hangtime
recorded during the competition, using the following formula:

hangtime

———=——— X100
maxhangtime



CONSTRUCTION AND OPERATION REQUIREMENT

1.

The pressure vessel must be ONE clear 2 liter bottle (i.e. NO TINTED or
COLOR bottles will be allowed but must be inspected for use as pressure
vessel),

see Diagram 1.

Water and air pressure will be the sole source of propellant. At check-in, the
water volume (12 oz.) will be measured and placed in the rocket fuel chamber
(pressure vessel).

Do not use metal, glass, fiberglass, hard plastics or spikes to construct the
rocket. Use of these materials will automatically disqualify the contestant
from the competition.

On the bottom of the rocket, leave 7.5 cm from the throat of the exit plane clear
of any coverings (paint, markings, drawings, etc.), see Diagram 1.

Maximum total height of rocket 76.0 cm, see Diagram 1.
Nose-cone tip must have a minimum radius of 1.5 cm, see Diagram 2.

Fins must start 10.0 cm from throat exit plane, see Diagram 2. Note: no forward
swept type of fins are allowed to be used on the rocket.

The maximum fin width distance from the bottle is 10.0 cm (or 16.5 cm from
center of bottle axis). See Diagram 3.

The use of parachutes is NOT allowed.



DIAGRAM 1 — Rocket Identification

A
<4+—  Nose Cone
Bottle Height 7 N\
(max. 76.0 cm)
Pressure Vessel

5 (Clear 2 Liter Bottle)

Fin —» <+——Fin
T Fins Start
Rocket Clear of Any Bottle Throat  (min, 10.0 cm)
Coverings (min. 7.5 cm) Throat
v “ Exit Plane




DIAGRAM 2 — Nose Cone Diagram

Cone Tip >

DIAGRAM 3 — Fin Diagram

Min Cone Radius = 1.5 cm



ryx 16.5cm
- ]

|4—>|
max 10.0 cm

HOW TO BUILD THE WATER ROCKET

Materials and Tools Needed

1.
2.

o gk w

~

8.
9.

Pressure Vessel ( Clear 2-Liter Bottle)

Note: Be certain that your clear, 2-liter bottle is free of scratches, nicks, dents,
and discoloration.

Adhesive, Caution Hot Glue Guns weaken walls of Pressure Ve  ssel.
Foam mounting tape (approximately 1/16 thick, 2-sided adhesive)

Carpet tape (thin 2-sided adhesive)

Clear packing tape is HIGHLY RECOMMENDED FOR CONSTRUCTING
ROCKETS

Use adhesive to bond fins, nose cone, and other allowed materials onto the
water rocket

Cutting utensils (Scissors, Hacksaw Blade, Utility Knife, etc.)

Markers, spray paint, stickers, etc for decoration of the rocket (No water color
paint).

10. Safety First: Children should be supervised at all times while constructing their

Water Rockets

11.For Fin Construction:

Balsa and Bass Wood, Plastic, Foam Board, 1/4” to 1/2” thick Styrofoam & Etha
Foam, Plastic Plates, and/or PE (2L) Bottle Material
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Step 1: Cut the bottom
off of a 2L Bottle
(discard bottom).

Water Rocket Assembly Method

‘P

‘P

-

‘)

! {

BEFORE AFTER

Step 2: Add ballast (weight) to
shift your rocket’s center of
mass forward.
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Step 3: Carefully align Step 4: Rotate and observe
top portion of bottle on your water rocket from several

the 2L bottle to be used angles to ensure good
for the pressure vessel. alignment.

AL

Step 5: Tape/secure the joint
between the nose cone stage
and the pressure vessel.




Off-limit Materials

The following list of materials should NOT be used in any
form in the construction of the water rocket. They are
dangerous and could cause harm to the operator and those
in the presence of the water rocket launch.

Metal

Glass

Spikes and Antennas of any kind.

Hard Plastics / Rocks

Nose Cone Design and Construction

1. Determine what material you want to use.
2.
3. Attach the nose cone to the top of the rocket by using some recommended

Pattern the nose cone and cut it out.

adhesives.

Note: Remember use only the material recommended and maintain a nose
radius of 0.5 inch or greater .

a) Alternative Example of Nose Cone Construction

Step 1: Cut a Circle

out of thick stock paper Step 2: Cut a line
or thin poster material along the radius
(Using 16" or larger as shown.

diameter).
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Step 3: Rotate the paper

into a cone. Next Tape or Glue
the seam to maintain the cone’s
shape. You can adjust the angle
of the cone with more rotation.

A

Step 5: Uniformly trim top

of paper nose cone to accept a
craft foam or Styrofoam ball or
cone.
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Step 7: Secure the resulting
nose cone to the pressure
vessel using an adhesive
like tape, glue, velcro etc...

Uniform Fit All-
Around Here

'd
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Step 4. If needed trim the
base of cone as required so
that it has a uniform fit with
the diameter of a 2L bottle.

Step 6: Add the foam ball or
cone to create a 0.5” or
larger nose cone radius.



Fin Design and Construction

1. Determine a fin pattern from your analytic design or trial and error.
2.

Use the recommended materials, however we encourage you to be creative.
Keep in mind not to use the off-limit materials.

Cut fins out of the material you choose.

You can use as many fins as you feel are needed.

Attach the fins to the lower section of the rocket using glue, Velcro, tape, or other
adhesives.

Tip: Itis easier to attach fins to a bottle that is slightly pressurized. You can
pressurize the bottle by placing the bottle with its top off in a freezer for 2-3 hours.
Next, take it out of the freezer and put the top on very tight, eventually, the air
inside warms and the bottle will become slightly pressurized.

Tip: Using a Low melt glue gun is an excellent way to quickly bond fins. First
clearly mark desired locations on the bottle prior to bonding. Try applying glue to
a fin; then apply the fin to one of the marked locations on your bottle. This
technique will aid in preventing your pressure vessel (ie. bottle) from deforming
due to the ‘initially’ very warm temperature of the glue.

Fin design examples:



Water Rocket Vehicle Competition
Construction and Operation Evaluation Worksheet

Check one: Middle School (grade 6-8) High School (grade 9-12)

School Name:

Rocket Name:

Date: Launch Site:

Student Name (Mission Captain):

Student Name (Mission Specialist):

(Optional)

Student Name (Mission Specialist):

(Optional)
EVALUATION CATEGORIES: Measurement

Overall Height: max. 76.0 cm

Fin Width Distance: max. 10.0 cm

Fin-Base Distance from Throat Exit: min. 10 cm

Nose Cone Tip Radius: min. 1.5 cm

Throat Exit Clearance: min. 7.5 cm

SCORING: HANGTIME (SEC)

JUDGE #1:

JUDGE #2:

JUDGE #3:

AVERAGE HANGTIME (SEC):

FINAL SCORE: Average Hangtime (sec)
X 100 =

Maximum Hangtime (sec)



2009 SECME STUDENT ESSAY COMPETITION GUIDELINES
Each entry is to be prepared and submitted by an individual student (not a team).

The 2009 Essay Competition Theme Is:
“SECME: Thinking Out of the Box”

ESSAY COMPETITION REQUIREMENTS: Any entries not meeting these requirements will be
automatically disqualified.

l. TITLE PAGE: The title page is to be a computer printed/typed page on 8%2" X 11" white
paper, double spaced with one inch borders on each side, 12 pt. font size and Times New
Roman or CG Times font.

Essay's Title (MUST be this year’s theme)

Student's name, grade, age

Home address, city, state, zip code, and telephone number
Name of school and address, city, state

School System name

SECME School Coordinator's name

Date

Il. ESSAY: ELEMENTARY SCHOOL ENTRY ONLY

2-3 pages computer printed/typed pages (not including title page) on 8¥%2" X 11" white paper,
double spaced with one inch borders on each side, 12 pt. Times New Roman OR CG Times
font.

. BIBLIOGRAPHY: Reference sources and direct quotations are required to be
identified as cited. Bibliography is to be computer printed/typed on 8%" X 11" white paper,
double spaced with one inch borders on each side, 12 pt. Times New Roman or CG Times font.
(Not included in the required page limit for elementary, middle/junior high, and high school
essays)

ESSAYS WILL BE JUDGED ON:
- ORGANIZATION
GRAMMAR AND SENTENCE STRUCTURE
MECHANICS/PUNCTUATION/SPELLING
CREATIVITY AND STYLE
RELATIONSHIP TO COMPETITION THEME

The maximum number of points is 100.

NOTE: ALL ENTRIES ARE REQUIRED TO BE COMPUTER PRIN TED OR TYPED!!! ALL
ENTRIES ARE TO BE SUBMITED ELECTRONICALLY TO: SECM E@COE.GATECH.EDU




2009 SECME STUDENT ESSAY COMPETITION
(Evaluation Sheet)

School Name

District

State

Student Name

Grade

Judge’s Name Date

Regional Sponsor

The essay is disqualified if any of the following requirements are not met:

Requirements Check: Cover page with required information
D 12 pt / New Times Roman Font

[_] Double spaced  [_] 1" Borders on each side

D Proper number of pages (2-3 for ES)

[_] White paper

Maximum number of points is 100. Score each item in a given category as indicated.

ESSAY ORGANIZATION (7 - 45 Points)

1. Clear and precise thesis statement or central idea (1-5 points)
2. Effective introduction arousing reader interest and indicating the
subject (1-5 points)

Body of essay contains supporting details related to thesis
statement or central idea (1-10 points)

Clear transitions between paragraphs (1-5 points)

Logical and coherent essay as a whole (1-10 points)

Each paragraph adequately developed (1-5 points)

Satisfying closing (1-5 points)

w
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GRAMMAR AND SENTENCE STRUCTURE (3 - 20 Points)

1. Effective use of subordination and coordination to relate ideas (1-5 points)

2. Complete sentences without misplaced sentence parts, sentence
fragments, comma splices or run-ons (1-10 points)

3. Proper subject/verb agreement and pronoun/antecedent usage (1-5 points)

MECHANICS/PUNCTUATION/SPELLING (3 - 20 Points)

1. Correct use of punctuation (1-10 points)
2. Correct spelling (1-5 points)
3. Capitals, underlining, and abbreviations correctly used (1-5 points)

CREATIVITY AND STYLE (1 - 10 points)

DEMONSTRATES RELATIONSHIP TO COMPETITION THEME (1-5 points)

TOTAL (Out of Maximum 100)

POINTS



2009 SECME STUDENT POSTER COMPETITION GUIDELINES
Each entry is to be prepared and submitted by an individual student (not a team).

The 2009 Poster Competition Theme Is:
“SECME: Thinking Out of the Box”

POSTER COMPETITION REQUIREMENTS: (Any entries not meeting these requirements
will be automatically disqualified).

l. TITLE CARD

- 4" x 6" card (taped to back of poster)
This year’s theme must appear on the poster
Student's name, grade, age
Home address city, state, zip code and telephone number
Name of school and address, city, state
School System name
SECME School Coordinator's name
Date

I. POSTER: The size of the poster is required to be 22" X 28" (including frame). All
posters must be framed in standard 22" X 28" slide-on metal or plastic poster frames. Framed
posters are not to use glass.

The theme must appear on the poster.

NOTE: Poster must be an original work and may use any medium:
cut and paste
hand drawn (paints, charcoal, markers, crayon)
computer (complete work cannot be generated by computer)
or any combination of the above

Lamination may be used to protect posters during transport.

(Three Dimensional Posters are NOT ALLOWED ).

POSTERS WILL BE JUDGED ON:

DESCRIPTION (Physical Facts)

ANALYSIS (Visual Principles and Unity of Design)
INTERPRETATION (Meanings and Intention)
JUDGMENT (Comparison and Response)

The maximum number of points is 100.



2009 SECME STUDENT POSTER COMPETITION
(Evaluation Sheet)

School Name

District State
Student Name Grade
Judge’s Name Date

Regional Sponsor

The poster is disqualified if any of the following requirements are not met:

Requirements Check: |:I 4" x 6" Title card with required information D Poster size 22" x 28"

Framed (plastic or metal)

The maximum number of points for a poster is 100.

EVALUATION CATEGORIES POINTS

DESCRIPTION (Physical Facts) (2-20 points)

i. Theme visible and integral to poster design (1-10 points)
ii. Appearance and craftsmanship, including spelling (1-10 points)

ANALYSIS (Visual Principles and Unity of Design) (3-30 points)
i.  Words and images support each other visually (1-10 points)
ii. Elements (lines, shape, color, value, texture) are used intentionally
And effectively (1-10 points)
iii. Visual principles (form, layout, pattern, emphasis, rhythm, contrast,
balance, proportion, variety) combine elements in a pleasing,
appropriate, and effective way (1-10 points)

INTERPRETATION (Meaning and Intention) (3-30 points)

i. Verbal theme is translated by effective metaphor into visual terms
(1-10 points)

ii. All points of the theme’s concept are illustrated effectively (1-10 points)

iii. Stylistic use of medium supports the overall work of art (1-10 points)

JUDGMENT (Comparison and Response) (2-20 points)

i.  This work is more effective than those in its category in visually
carrying out the theme (1-10 points)

ii. This work appeals to me personally as an isolated work of art
(1-10 points)

TOTAL (Highest possible score is 100)



2009 SECME BANNER COMPETITION GUIDELINES
Theme — SECME: Thinking Out of the Box

Winning State/Regional Engineering Design Teams will design a school banner for competing
in the Banner Competition at the National Competition Finals at the Summer Institute.

BANNER COMPETITION REQUIREMENTS: (Any entries not meeting these requirements will
be automatically disqualified).

l. DESIGN AND CONTEST RULES:
1. Banners cannot exceed a maximum of 72 inches wide and 36 inches high.

36"

721!

2. All entries must include the school name and colors, city and state, current year
and the word “SECME” must appear on the banner and it must be reflective of
this year's competition theme..

3. All schools patrticipating in the SECME Design Competition Finals must be
prepared to parade with their banner at the start of the competition.

4. Banners must be hand-made original work for the year it is submitted

Il. SCORING:
1. The maximum points for a banner are 16.

I. CONTENT
Measure the quality and organization of the information on the banner (0-4 points)

II. ORIGINALITY
Evaluate the innovativeness of the design, how well it presents the ideas on the entry (0-4
points)

[ll. CREATIVITY
Judge the uniqueness of the information depicted (0-4 points)

IV. APPEARANCE
Examine the entry for attractiveness and neatness, scale and balance of the presentation (0-4
points)

TOTAL (Highest possible score is 16)



2009 SECME BANNER COMPETITION
(Evaluation Sheet)

Please Check: [ ] Elementary [ ] Middle School/Junior High [_] High School

Team Name

School Name

District State
Student Name Grade
Judge’s Name Date

Regional Sponsor

The banner is disqualified if any of the following requirements are not met:

Requirements Check: [172"wide by 36” high []School Name and colors
[ ICity and State [ _]Current Year [ IThe word “SECME” on the banner

The maximum number of points for a poster is 16.

EVALUATION CATEGORIES POINTS

I. CONTENT
Measure the quality and organization of the information on the banner (0-4 points)

II. ORIGINALITY
Evaluate the innovativeness of the design, how well it presents the ideas on the entry
(0-4 points)
lll. CREATIVITY

Judge the unigueness of the information depicted (0-4 points)

IV. APPEARANCE
Examine the entry for attractiveness and neatness, scale and balance of the presentation
(0-4 points)

TOTAL (Highest possible score is 16)



2009 SECME BANNER COMPETITION

(Rubric)
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SECME Student Competition Grievance
Request for Review by Judges

1. Competition Site/Date

2. School

3. Team Name

4. Adult Leader/Supervisor

5. Address

6. Telephone/Fax

7. Competition Rule

or Procedure in Question

8. Specific Concern

(Use 2" sheet if needed to document fully)

9. Submitted by

Name

Signature

10. Date




