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PROBLEM SOLVING (Middle/Jr. High and High School)

OVERVIEW

Participants use their skills in problem solving to develop a finite solution to a stated problem.  Participants will work as a team to provide the best solution, which is measured objectively.

CHALLENGE

Working as a member of an engineering design team (2-3 members from your school), design and construct a structural device that allows a standard 5/8” marble to be set in motion and remain in motion for the greatest amount of time (changes in direction are allowed) and then finally stop after dropping into a paper cup.  

ELIGIBILITY

Teams are limited to three members.

LIMITATIONS

To complete this engineering design activity successfully, your team must adhere to the design parameters outlined below. Failure to observe these parameters may cause your team to be disqualified.
1. Schools may have multiple engineering design teams entered in this contest, but each team should not include more than three members from the school;
2. The completed marble maze must:
a. Stand on its own;
b. Fit within an 18”x18”x18” space (maximum);
c. Utilize as many recycled materials as possible;
d. Be designed in such a way as to withstand transportation from your school to the problem solving contest at the University of Arkansas intact;
e. Cause the marble to remain in motion as long as possible after it has been released (directional changes will be allowed);
3. Teams should submit an engineering journal that outlines the design process used to construct the device. Although this is a timed event, the journal will be used to break any ties;
4. One member of the engineering team should be prepared to briefly discuss the design of the team entry prior to testing; 
5. Once the marble is in motion during testing, no human interaction will be allowed;
6. Three timed attempts (marble runs) will be allowed during the RTC problem-solving event on December 13th. The greater time will be recorded; 
a. Teams will be allowed to troubleshoot the maze between tests, but will not be allowed to touch the device during a test;
7. All materials (including the cup) must be included with the completed device upon arrival at the problem solving event (we will supply the standard 5/8” marble); and,
8. All rulings of the contest judges during the event will be final.

TIME LIMITS

The device must be completed prior to the 2013 Razorback Technology Challenge.

ATTIRE

Students will be required to wear official TSA attire or Professional/Business Casual TSA attire.

EVALUATION

Each team’s solution is evaluated objectively. A finite measure, such as elapsed time, horizontal or vertical distance, and/or strength, is used to determine the best solution. Solution designs will be used to break ties. Only as a last resort does the event coordinator use subjective measurement, such as originality or aesthetics, to evaluate solutions.

















DRAGSTER (Middle/Jr. High and High School)

OVERVIEW

Participants design and build a CO2-powered dragster.

CHALLENGE

Design and produce a fast CO2-powered dragster according to stated specifications and using only certain specified materials.

TIME LIMITS

A. 	Entries must be started and completed during the fall semester of 2013.
B. 	Cars must be picked up at the specified time upon the conclusion of the event.

ATTIRE

Students will be required to wear official TSA attire or Professional/Business Casual TSA attire.

PROCEDURE

A. 	Participants check in their entries at the time and place stated in the conference program.
B. 	Entries are reviewed by evaluators to determine, among other things, safety on the track.
C. 	Safe dragsters race two at a time for fastest time.
D. 	Following the race, participants pick up their entries from the display area at the time and 	place stated in the conference program.

REGULATIONS

All participants will adhere to the regulations in the 2014 TSA Middle School/High Competitive Events Guide.

Each school must provide 2 - CO2 (8-gram) cartridges per car that will be raced during the RTC.  The cartridges will not be returned.

EVALUATION

Trophies will be awarded to the fastest three (3) cars in each level.  






TRANSPORATION MODELING  (Middle/Jr. High and High School)

OVERVIEW

The design theme for 2014 is a two passenger, short range, alternative fuel vehicle. The vehicle would be intended for a “Zipcar”-style cooperative.

CHALLENGE

Participants are provided with an opportunity to explore and experience aspects of the automotive design and engineering process, including research, conceptualization, development of drawings, prototype and model construction, and testing.

TIME LIMITS

The entry must be completed during the current school year.

ATTIRE

Casual TSA attire as described in Competitive Events Attire is the minimum requirement.

PROCEDURE

Participants check in their entries at the time and place stated in the conference program.

REGULATIONS

Model

1. The scale model must accurately reflect the annual design problem (see above).

2. The body itself must be made from wood.

3. Using pre-manufactured model car bodies is prohibited (including hoods, fenders, etc.). It is permissible to use pre-manufactured parts such as body strengtheners, fenders, plastic canopy, exhausts, air foils, head and tail lights, windshields, mirrors, and antennae. They may be attached to or enclosed within the vehicle and may be constructed from materials other than wood, excluding glass or liquids.
							     MINIMUM 		      MAXIMUM 

4. Body total width (including wheels)............................. none.............................. 4" 

5. Body height with wheels when raced 
(after non-fixed parts have been removed)………..........none................................ 5" 

6. Body mass (completed model without CO2).................. none................................ 2 pounds

Cartridge hole 

1. The power plant hole must be at the farthest point at the rear of the car and must be drilled 	on center and parallel to the race surface to assure proper puncture of the CO2 cartridge. 	Additions to the rear of the car that obstruct the launch mechanism must be removed for 	the timed run or the vehicle is considered “unraceable” and receives no time points. A 	minimum of ⅛" thickness around the entire power plant hole must be maintained on the 	vehicle for safety. 

2. Hole depth................................................................... 2"....................................2⅛" 

3. Safety zone thickness............................................... ⅛" 

4. Chamber diameter........................................................  ¾"...................................13/16" 

5. Lowest point of chamber diameter to race surface 				       (with wheels)................................................................  1⅛"..................................   1⅝"

Eye Screws 

1. Vehicles must have two (2) screw eyes per car that meet tolerances, no more. They must not make contact with the racing surface. The track string must pass through both screw 	eyelets, which are to be located on the centerline of the bottom of the car. Glue may be used to reinforce the screw eyes. It is the responsibility of the car designer/engineer to see 	that the eye screw holes are tightly closed to prevent the track string from slipping out. As 	with adjustments, this must be done prior to event check-in. 

2. Inside diameter...................................................... ⅛".....................................¼" 

3. Distance apart (at farthest points)............................ 5".....................................none 

Wheels 

1. Dimensions should be consistent with the scale of the body. 

2. Wheels must roll.

EVALUATION

Due to time constraints the Transportation Modeling/Show Car will not be raced during the RTC, but must meet the all minimum requirements above.  Trophies will be awarded to the three (3) most aesthetically pleasing cars in each level. 
STRUCTURES – Middle School

OVERVIEW

Participants model a through bridge of the Howe, Pratt, or Warren truss style for destructive testing.  The bridge will be destructively tested to determine design efficiency.

CHALLENGE

Working individually, with material constraints, participants have an opportunity to construct a bridge that reflects knowledge of engineering design and construction concepts.  The structure must be completed before the competition.

TIME LIMITS

1. The completed bridge will be submitted at the time and place stated in the conference program.
2. The bridge must be produced during the fall semester of 2013.

ATTIRE

[bookmark: _GoBack]Students will be required to wear official TSA attire or Professional/Business Casual TSA attire.

PROCEDURE

1. Participants report to the event area at the time and place stated in the conference program.
2. Students will check in using the registration list.
3. Structures should be completed and ready for testing at registration.
4. Sketches will not need to be submitted for competition.
5. Testing will begin at the time designated or when all structures have been entered.
6. Be as quiet as possible when entering or leaving the testing area.
7. The structures are destructively tested and their test results are recorded.  Public viewing is allowed at this time.
8. The top three finalists will be awarded trophies.

REGULATIONS

1. Dimensions
a. The structure must be exactly 12” in length, have a minimum internal width of 2”, and a minimum internal height of 3”
2. Materials
a. The following may be used as structural pieces
i. 12' of 1/8” X 1/8” balsa wood
ii. 8’ of 1/8” X ¼” balsa wood to be used as horizontal members
3. Lamination of the material is prohibited
4. Joints are to be glued together with Elmer’s School Glue or blue, green or pink structures glue (no gorilla or super glue)
a. An adhesive spread past ¼” of the joint will be penalized.
b. Coating of structural members with adhesive is prohibited.
5. The structure must rest on the top of the abutments.
6. No part of the structure may extend below the plane of abutmen or touch the face of the abutments.
7. The center of the beam must provide clear passage for the one half inch (½") test rod.
	
EVALUATION

A. The structure is weighed before testing and the weight is recorded on the evaluation form.

B. An increasing load is applied to the structure via the test block until the structure fails. The test  
     block is three quarters of an inch (¾") thick, two inches (2") in width and six inches (6") in length 
     with a ½” hole to accommo.date the testing device

C. The failure weight is recorded on the evaluation form.

D. The efficiency is determined by the failure weight x 4.54, divided by the weight of the structure in 
     grams.

E. The efficiency is rounded off to three (3) decimal places and recorded on the evaluation form.

F. The highest numeric efficiency is the winner. In case of an efficiency tie, the greatest weight held 
     by the tied entries will be declared the winner.  Awards will be given for first, second, and third 
     places from each level.

G. Structures that violate guidelines will receive a deduction of 20% of the greatest weight held for 
     the first violation.

H. Structures are not to be tested if:
1. there are two (2) or more rule violations.
2. the structure cannot be placed on the tester.
3. the testing device cannot be placed in the center of the structure.
4. straight pins are left in the structure.





STRUCTURAL ENGINEERING – High School

OVERVIEW

Participants build a model of a box girder beam, which is a rectangular prism.  The beam will be destructively tested to determine design efficiency.

CHALLENGE

Working individually, with material constraints, participants have an opportunity to construct a box girder beam that reflects knowledge of engineering design and construction concepts.  The structure must be completed before the competition.

TIME LIMITS

3. The completed box girder beam will be submitted at the time and place stated in the conference program.
4. The box girder beam must be produced during the fall semester of 2013.

ATTIRE

Students will be required to wear official TSA attire or Professional/Business Casual TSA attire.

PROCEDURE

9. Participants report to the event area at the time and place stated in the conference program.
10. Students will check in using the registration list.
11. Structures should be completed and ready for testing at registration.
12. Sketches will not need to be submitted for competition.
13. Testing will begin at the time designated or when all structures have been entered.
14. Be as quiet as possible when entering or leaving the testing area.
15. The structures are destructively tested and their test results are recorded.  Public viewing is allowed at this time.
16. The top three finalists will be awarded trophies.

REGULATIONS

8. Dimensions
a. The structure must be exactly 12” in length, have a continuous width of 2”, and a continuous height of 2”
· The beam must rest on the top of the abutments and may not touch the face of the abutments.
· No part of the beam may extend below the plane of abutment.
· The center of the beam must provide clear passage for the one half inch (½") test rod.
9. Materials
a. The following may be used as structural pieces
i. 20' 3/32" X 3/32" basswood
ii. Two sheets of 8½" x 11" copier paper 
iii. Elmer’s School Glue or blue, green or pink structures glue (no gorilla or super glue)
b. During the construction, the teams must comply with the following regulations. 
1. The copy paper skin will be applied to the exterior of the box beam girder. 
2. It may not be sandwiched between two (2) basswood members. 
3. The ends of the beams will be left open for inspection of the internal bracing and fabrication. 
4. The skin will be attached with glue, but coating of the skin will be penalized. Any glue spot larger than the size of an American quarter will be considered a rules infraction. 
5. The joints of the copy paper skin will not include an overlap greater than one quarter of an inch (¼"). There will no greater than five (5) overlap joints in the structure. 
10. Laminations
		1. Laminations may not exceed two (2) pieces.
		2. The grain must run in the same direction to be considered lamination.
11. Lamination is defined as: 
a. Two (2) pieces of basswood glued together surface to surface with the grain running parallel.

*Internal members may be used to simulate cross bracing, but the participant must be certain to avoid blocking the center (location of the testing rod).

EVALUATION

A. The structure is weighed before testing and the weight is recorded on the evaluation form.

B. An increasing load is applied to the structure via the test block until the structure fails. 

C. The failure weight is recorded on the evaluation form.

D. The efficiency is determined by the failure weight x 4.54, divided by the weight of the structure in 
     grams.

E. The efficiency is rounded off to three (3) decimal places and recorded on the evaluation form.

F. The highest numeric efficiency is the winner. In case of an efficiency tie, the greatest weight held 
     by the tied entries will be declared the winner.  Awards will be given for first, second, and third 
     places from each level.

G. Structures that violate guidelines will receive a deduction of 20% of the greatest weight held for 
     the first violation.

H. Structures are not to be tested if:
1. there are two (2) or more rule violations.
2. the structure cannot be placed on the tester.
3. the testing device cannot be placed in the center of the structure.
4. straight pins are left in the structure.







































GRAPHIC DESIGN  (Middle/Jr. High and High School)
 (
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OVERVIEW

Participants plan and lay out a graphic design for the 2014 Razorback
Technology Challenge T-shirt.

CHALLENGE

Create and produce a one (1) color graphic design that is appropriate
 for the 2014 Razorback Technology Challenge T-shirt. 

TIME LIMITS

 (
2010
 T-Shirt
)[image: Macey_2]The entry must be completed during the current school year.

ATTIRE

Students will be required to wear official TSA attire or 
Professional/Business Casual TSA attire.

PROCEDURE

A. 	Participants check in their entries at the time and place 
	stated in the conference program.
B. 	Entries are reviewed by evaluators. Neither students nor 
	advisors are present at this time.
C. 	The top 3 finalists will be announced and given trophies 
	during the awards ceremony.   

REGULATIONS

A. 	Graphic Design Challenge is an individual event. No recognition is given for a group effort.
B.	 The design must be printed on photo or card stock and placed in a three-hole clear plastic 
     	sheet protector when submitted at check-in.
C. 	The design must also be saved electronically on a CD-R or DVD-R, when submitted at 	check- in.  This disc will become property of the University of Arkansas.
D. 	The original design layout must promote the Razorback Technology Challenge.  The  
    	 following information must be included:
	1. The words "Razorback Technology Challenge"
	2. Conference location "University of Arkansas"
	3.  Please do not include a date
E.	The design may include the use of commercially produced or computer generated type 	and public domain clip art. Any use of copyrighted or registered artwork must be  
    	 accompanied by written permission from the original artist. On a separate sheet of 	paper (placed in the same clear page protector, behind the art) list the origin of the 	graphics or images, the designers name, and the school name.
            *You may not use the registered University of Arkansas or Razorback logos.
F. 	If the design entry contains images of people, proof of consent must be attached to the 	back of the entry. Minors require parental consent. 
G. 	The winning graphic design may be used on publications and promotional items for the 
     	Razorback Technology Challenge and participating colleges. Winning entries become the 
     	property of the University of Arkansas.

EVALUATION

Designs are evaluated for creativity and effectiveness to communicate a message, neatness, and technical quality.























TECHNOLOGY BOWL 
(Middle/Jr. High and High School)

OVERVIEW

Participants will compete in an oral question/response, head to-head team competition.

PURPOSE

Demonstrate knowledge of leadership skills and the systems of technology.

ELIGIBILITY

Entries are limited to one (1) team of up to five (5) members per school.

TIME LIMITS

Oral competition will be paired rounds of 6 questions per round single elimination.

ATTIRE

Students will be required to wear official TSA attire or Professional/Business Casual TSA attire.

PROCEDURE

A. Participants report to the event area at the time and place stated in the conference program.
B. Participants follow the specific regulations and adhere to the directions provided on site by the  
    event coordinator.

EVALUATION

 A bracket will be designed based upon the number of teams entering the competition.  Six (6) questions will be asked per round.  This is a single-elimination event.  Trophies will be awarded to the top three (3) teams in the oral competitions.
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