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Regional / National Program

Implementation Toolkit

REVISED June 2009



The objective of the Academic Technical Bowl is to encourage and showcase Academic Excellence and understanding of the fundamental principles of engineering covered in the Fundamentals of Engineering (FE/EIT) Examination.  Program participation occurs through healthy competition in a “Jeopardy!” style game show format with multiple choice questions. Questions cover a wide variety of topics, from NSBE and African American Scientists and Inventors history to general engineering and science curricula from the FE/EIT. Each team consists of four (4) members (including at most one graduate student) and one alternate, who represent their NSBE Chapter. Regional Technical Bowl competitions will be held at the Fall Regional Conferences, and the winning team from each region will compete for the national title at the National Convention.

ELIGIBILITY:
Each participating team member must be a current, paid NSBE 



   

                                    member, and must represent a chartered student NSBE chapter. In addition, each team 

member must submit an official transcript or GPA verification form to NSBE headquarters.

NATIONAL 
The six regional chapter team winners will represent their respective regions at the

AWARDS:
National Competition held at the National Convention. Each regional team will receive complimentary registration and a team travel stipend to attend the National Convention. The top three national teams will be awarded the following cash awards (80% team members/20% chapter):



First place

$1,000




Second place

$750




Third place

$500

REGIONAL 
Each team member will receive a certificate of participation. Your region will provide

AWARDS:
awards to the top three regional teams. The type of award for may vary from region to region. Please consult your Regional Academic Excellence Chair for more information.
*A Portion of the Winnings will go to the Team Chapter.

DEADLINE:

OCTOBER 16, 2009 for Regions V




OCTOBER 23, 2009 for Region III



OCTOBER 30, 2009 for Regions I, IV

                                    NOVEMBER 5, 2009 for Regions II

TEAM ENTRY REQUIREMENTS:  MUST COMPLETE ONLINE ENTRY FORM.
CONTACT:
Regional Academic Excellence Chair, 


National Academic Excellence Chair or WHQ Collegiate Programs Coordinator

nebaex@board.nsbe.org or nebprograms@nsbe.org 
World Headquarters Programs
703.549.2207



The following is to be used with the NCEES Reference Manual that can be downloaded from http://www.ncees.org/exams/study_materials/fe_handbook/fe_reference_handbook.pdf. Students can also obtain these books on campus.  This handbook is what is used during the Fundamentals of Engineering (FE) examination, which is the first step to Engineering Licensure.  It is the National Programs Zone’s hope that this will help students not only better prepare for the Tech Bowl competition but will also improve scores on the FE Examination. 

The following list of categories will be used during the Tech Bowl competition.  They also correspond to sections in the handbook.  Please note that only the topics listed here will be included; hence anything else in the handbook can be disregarded (such as the Chemical Engineering section).  Some categories will appear more than others (for instance, Mathematics or Chemistry will appear much more often than Engineering Economics).

· UNITS/CONVERSIONS

· MATHEMATICS

· STATICS

· DYNAMICS

· ENGINEERING PROBABILITY AND STATISTICS

· MECHANICS OF MATERIALS

· FLUID MECHANICS

· THERMODYNAMICS

· HEAT TRANSFER

· BIOLOGY

· COMPUTER SCIENCE  (This category is not included on the FE Exam)

· CHEMISTRY

· MATERIALS SCIENCE

· ELECTRICAL AND COMPUTER ENGINEERING

· ENGINEERING ECONOMICS

Abbreviated Rules: Team members will be given pencils, paper, and calculators for the competition, but that is all.  No other reference materials can be used during the competition.  Matches will consist of 1 round, 25 questions (5 categories of 5 questions each).  Question values range from 100 to 500 points. Members get 20 seconds per question.  Teams will be penalized for wrong answers. Of course, the team with the highest point total at the end of the game wins. There will be a competition round to determine the third place team. 

The following describes precisely what teams should know for the competition:

1) Teams should know the definition of any italicized or bold word in the given sections.

2) Teams should also know how to perform each of the tasks/skills stated below.

3) Equations will not be given during the question.  Hence, teams should know the equation that is necessary to perform the tasks below.

4) Each task is presented here in the order that it appears in the handbook except for Computer Science. Please use other resources to obtain information about Computer Science. 

Areas of the competition

UNITS/CONVERSIONS:

1) Know all the units listed.  You do NOT need to know the conversion factors on the next page except for those involving pressures and distance measurements.

MATHEMATICS:

1) Know basic differential calculus, trigonometry, conic sections, geometry, algebra, and statistics, numerical methods and differential equations.  In the handbook, the only part that will not be covered are the sections on mensurations of areas and volumes along with the part on centroids.  You don’t need to learn all the differentials and integrals on the tables as well; know the basic ones.

STATICS:

1) Be able to determine the magnitude and direction of a force as well as express a force in vector form.

2) Be able to separate a force into its components.

3) Determine the moment for a given radius and force.

4) Know the requirements for a system to be in equilibrium.

5) Be able to use the Moment of Inertia Transfer Theorem.

6) Be able to calculate the radius of gyration.

7) Calculate force of friction.

8) Know how to solve for the forces in a plane truss (although you will not be asked to do so).

DYNAMICS:

1) Determine velocity and acceleration from a position vector.

2) Determine angular velocity, tangential acceleration, angular acceleration, and normal acceleration for an object rotating about an origin at a constant radius.

3) Describe straight-line motion for an object moving at constant acceleration (such as velocity, distance traveled, etc.).

4) Determine horizontal distance traveled, vertical distance traveled, velocity, and acceleration for projectile motion.

5) Calculate the weight on an object.

6) Use Newton’s Second Law of Motion.

7) Calculate the distance traveled and velocity at time(t) for an object moving in one-dimension, assuming variable acceleration.

8) Calculate work.

9) Calculate potential (elastic and gravitational) and kinetic energy.

10) Apply the conservation of work and energy theorem.

11) Calculate final velocities after an inelastic and elastic collision.

12) Calculate the undamped natural frequency of a spring.

MECHANICS OF MATERIALS:

1) Know how to calculate modulus of elasticity from a graph.

2) Calculate engineering strain based on change in length.

3) Calculate shear stress from shear strain.

4) Calculate a shear modulus.

5) Calculate stress during uniaxial loading.

6) Calculate deformation caused by a change in temperature.

7) Calculate hoop stress in a thin walled cylinder.

8) Know how to construct a Mohr’s circle.

FLUID MECHANICS

1) Know how to calculate specific gravity.

2) Know the density of water.

3) Calculate specific weight.

4) Calculate surface tension.

5) Use a height difference in a simple manometer to calculate pressure.

6) Calculate pressure difference between two points in a column of water.

7) Calculate gage pressure from atmospheric and absolute pressure.

8) Use the continuity equation to find volumetric flow rate.

9) Determine the velocity distribution for laminar flow in a circular pipe.

10) Calculate drag force.

11) Calculate Reynolds number from velocity and viscosity.

12) Use the Darcy equation to calculate head loss.

13) Calculate hydraulic diameter.

14) Calculate head loss from a fitting.

15) Use the pump power equation to calculate pump flow.

16) Calculate the Mach number for a fluid.

THERMODYNAMICS

1) Calculate enthalpy from internal energy.

2) Calculate Gibbs Free Energy and Helmholz Free Energy.

3) Calculate specific volume of a two-phase system.

4) Use the ideal gas law.

5) Find the mean heat capacity.

6) Calculate pressure, temperature, and volume for constant temperature processes.

7) Know the law of conservation of work and energy for a closed and an open thermodynamic system.

8) Calculate efficiency of a heat engine and a Carnot cycle.

9) Calculate coefficient of performance of a refrigeration cycle.

10) Convert mole fractions to mass fractions.

11) Calculate partial pressures and partial volumes.

HEAT TRANSFER

1) Use Fourier’s Law of Conduction to calculate rate of heat transfer for conduction through a plane wall.

2) Calculate thermal resistance of a plane wall.

3) Calculate thermal resistance for a composite wall.

4) Calculate thermal resistance through a cylindrical wall.

5) Calculate rate of heat transfer for convection.

6) Calculate rate of radiation emission for a body. 

7) Calculate a Graetz and Prandtl number.

8) Calculate a Nusselt number for turbulent flow.

CHEMISTRY

1) Be able to use Avogadro’s number.

2) Convert mass into moles and vice versa.

3) Use the pH equation to calculate pH from concentration.

4) Calculate normality, molality, or molarity.

5) Calculate the equilibrium constant of a chemical reaction.

6) Know how to APPLY Le Chatelier’s Principle.

7) Know how to use enthalpy to determine an exothermic from an endothermic reaction.

8) Calculate a solubility product constant.

9) Know how to calculate boiling point elevation or freezing point depression.

10) Know how to name a compound.  

11) Know the families of organic compounds.

MATERIALS SCIENCE

1) Know the number of atoms in a BCC, FCC, and HCP.

2) Know the packing numbers of BCC, FCC, and HCP.

3) Know how to interpret and determine Miller indices.

4) Know types of atomic bonds.

5) Know possible cathode reactions.

6) Calculate a diffusion coefficient.

7) Know the difference between a eutetic, eutectoid, peritectic, and peritectoid reaction.

8) Use the lever rule to determine the weight of each phase in a two-phase reaction.

9) Use Gibbs Phase Rule.

10) Calculate half-life.

ELECTRICAL
ENGINEERING 
1)   Calculate the force that each of two point charges exerts on the other
2)   Know what Gauss’s Law describes.

1) Calculate the potential difference between two parallel plates.

2) Calculate magnetic field strength from either current or magnetic flux density.

3) Calculate force on a conductor in a uniform magnetic field.

4) Know what Faraday’s Law is.

5) Calculate resistivity.

6) Use Ohm’s Law.

7) Calculate resistance for resistors in parallel and in series.

8) Calculate power in a resistive element.

9) Calculate capacitance of a parallel plate capacitor.

10) Calculate energy stored in a capacitor.

11) Calculate energy stored in an inductor.

12) Calculate capacitance/inductance for capacitors/inductors in parallel or series.

13) Calculate impedance for a circuit element, resistor, and inductor.

COMPUTER SCIENCE

1) Know the basic concepts of computer systems

2) Know how to design algorithm 
3) Know programming languages (C++, JAVA, and MATLAB)
4) Know software engineering
5) Know data abstraction
6) Know the basic aspects of simple data structures
ENGINEERING ECONOMICS

1) Be able to calculate future worth from present worth and vice versa, assuming continuous compounding.



The categories covered by the competition (at random) include:  

· UNITS/CONVERSIONS

· MATHEMATICS

· STATICS

· DYNAMICS

· ENGINEERING PROBABILITY AND STATISTICS

· MECHANICS OF MATERIALS

· FLUID MECHANICS

· THERMODYNAMICS

· HEAT TRANSFER

· BIOLOGY

· COMPUTER SCIENCE  (This category is not included on the FE Exam)

· CHEMISTRY

· MATERIALS SCIENCE

· ELECTRICAL AND COMPUTER ENGINEERING

· ENGINEERING ECONOMICS

· NSBE and African American Scientists and InVentors History 
MATCH MANAGEMENT:

Each team will be given 4 pencils, 4 notepads, and 4 calculators.  NO OTHER OUTSIDE AIDS WILL BE ALLOWED.  Any team caught using any other aids than the ones provided will be disqualified.

The computer will automatically choose a team to begin the bowl.

The chosen team will then select a category and point value.

The moderator will read each question.  Each team will have 5 seconds after the question is read to buzz in if they feel they know the correct answer.   Either team can buzz in before the moderator reads the entire question.  In this case the moderator will stop reading the question once a team has buzzed in.  

The team member who buzzes in does not have to be the team member that answers the question.

Once your team has buzzed in and the moderator recognizes your team, your team will have 15 seconds to render a correct answer.  If more time is being allotted, it will be denoted on the screen. If the judges feel that that time is not adequate, they may decide to give more time for more lengthy questions.

Team members are encouraged to confer quietly prior to buzzing in as well as during the 5-second answering period.

After each answer is given, the moderator and judges will deem the answer correct or incorrect.  The moderator will give verbal conformation of the results to the teams.

If there are any discrepancies between what the teams’ answer is and the answer given by the software, the judges will make a decision on the matter.  All judge decisions will be final.

If a question is answered incorrectly the points will be deducted from the team score.

If the first team to buzz – in answers the questions incorrectly or goes over the 15 second time limit, the opposing team has the option of either buzzing in within 5 seconds and taking 20 seconds to answer, or simply passing on the question.

The last team that answers the question correctly will select the next category and point value of the next question.  

The match is designed to last 20 minutes.  At the 20-minute point the computer will automatically forward to the final question.

At the end of 20 minutes, each team will be allowed to answer a final question.  Each team will see the category first. Then the team has to write down the point value they would like to wager. .  If the team has a positive score, they can wager up double their score value or question value, whichever is higher.  If the team has a negative score, the can only wager up to half the point value of the question, in this case the final question is  worth 500 points.  Once the wagers are given to the judges the question is displayed and each team has 20 seconds to confer and write down their answer. Once the written answers are turned into the judges, the moderator will read the correct answer. 

If there is a tie after the final question a quick 10 question lightening round will be conducted and who ever wins that lightening round will win that match.

Both the computer program and a judge will keep track of each team’s scores.

All notepads, calculators, pencils, and scratch paper will be collected after each match.

Competing teams will not be allowed in the competition room unless engaged in a competition match.  Only non-competing chapter members of teams will be allowed to watch the competition.



Greetings Regional Academic Excellence Chairs,

It is with great excitement that I present to you the Academic Technical Bowl software and instructions.  The software we have distributed to the Regional Academic Excellence Chairs (RAExCs) was created by LearningWare, Inc. and will bring a richer, more exciting multimedia gaming experience to the participants and audience members.  If you have ever used Macromedia created programs, then you will love how the game has been laid out for you, if not, don’t worry, the package is very intuitive and should run very smoothly.  Let’s get started.

INSTALLATION

Load the software on your multimedia computer from the CD.  During the installation you will be prompted to select one, or all of the three available games, please select “GAME 1”.   

PLAYING THE NSBE GAMES

When you begin using Gameshow Pro you will see a screen that asks the user to select a game, choose GAME 1.  The next screen will prompt you to do one of three things: create a new game, play a game, or edit a game.  This is where things can get real interesting.  

Loading a game

If you would like to use the games as they are, just press the “play game” button, and then choose a game.  I suggest keeping track of the games you use because the questions are not randomly chosen when the game initializes, but they are fixed specifically to that game.  To handle this situation, we have created nine (9) complete matches for your region’s event (enough for 9 teams to play 8 single elimination rounds).

If you would like the teams playing to have their names show up o the screen, then press the “edit game” button.  This step should not be followed if you are really pressed for time.  Estimated time: 30 seconds to 2 minutes.  After you have chosen the match you wish to edit, you will see a screen with horizontal and vertical tabs.  One of the tabs should read “TEAMS”, click on it to enter the particular edit features.  Highlight the default team names, and fill in the allotted space ONLY (don’t go over) with the name or the acronym.  The first team will have its score on the left side of the screen.  Once you have made this change, you are ready to start playing.   Go to top of the screen, find the play function, and jump to match 1.

Starting a match (game)

Once you have done the either of the above, you should be at a screen with a round button on it.  Press it and follow the remaining prompts to reach the match.  The game software will decide who’s first, by pressing the button “select a team”.  At this point you have 20 minutes to play the game.  The first team should select a category and point value.  The question will appear on the screen without the answer.  Then both teams have 5 seconds to “buzz-in” after the question is complete, then each team has 15 seconds to answer the question FULLY.  The answer will be shown if: it has been decided by the moderator or the judges that the correct answer has been given and the Gameshow Pro Software Operator presses the “check” mark; both teams have answered the question incorrectly and the Gameshow Pro Software Operator has pressed both “negative” response buttons; or the Gameshow Pro Software Operator has pressed the “Answer” button. 

If the software freezes up while the scoreboard is loading, the problem is most likely the absence of a sound card.  This can be easily remedied.  Go to the TASK MANAGER (ctrl-atl-del once), and end the NON-RESPONDING TASK.  Restart the games, but instead of playing the game, edit the game.  On the first screen you should see a box that controls sounds.  Select the option NONE.  Problem solved, continue setup of team names as described above, or begin playing with the default names.

During a match (game)

Pausing - You cannot pause the game, unless you practically quit the game, so be mindful of the time used for deciding the correctness of an answer.  

Adjusting scores - Points can be added or subtracted from a score by double –clicking on the incorrect score.

Checking Answers – When a team answers a question, the moderator and the judges must verify it, or whoever else has been appointed that task. Then the team should be given a VERBAL reply as to the correctness of their response.  If the first team answers incorrectly, then the opposing team has a chance to answer the same question.  The answer should only be SHOWN on the screen after each team has been given a chance to answer the question.

Buzz-In – After the category has been selected, the moderator will read the question. After the question has been read, Each team will have 5 seconds to buzz-in and attempt to answer the question. If a team buzzes in within that 5 second window, the team will have 15 seconds to answer the question. If the question is answered incorrectly, the other team will have 5 seconds to buzz in and 20 seconds to answer. 

Ending a match (game)

First of all, write down the scores, once a game is finished and the final screen appears you cannot retrieve the score.  Next, move the mouse to the top of the screen and the menu will appear (this can be done at anytime during the game).  Go to the “File” menu, the click on the “Exit” function.  

If you merely want to play the next game in the NSBE series, go to the “File” menu, as you did above, and click on the “Open” function.  From this point, everything should be repeated from the beginning.

Equipment/Operators

· Moderator (reads questions and gives the final confirmation of correct answers)

· GameshowPro software operator (runs the game on the computer/laptop)

· Buzzer operator (confirms the team that buzzed in first, this could be the moderator)

· Score keeper (makes sure the scores are correct) 

· 2-3 Judges (follows the game, gives the moderator the final decision of the correctness of an answer being disputed, and tracks which questions were asked on the Q&A sheets)

· EQUIPMENT: Computer/Laptop w/ CDRom, LCD Projector, 2 (6 plug) power outlets, three tables, flip chart/easel, markers, score cards and match breakout sheets (who plays who, you make these up).



With this short guide, we want to provide some quick guidelines to aid you in your ATB Competition team bracketing process.  Bracketing refers to the order in which teams will compete.  Friday evening of the Fall Regional Conference you should attempt to confirm as many of the ATB teams as possible that are registered for the conference and prepared to compete, so that you can make final preparations for Saturday’s competition.  One of the final tasks to complete before the competition is the bracketing of ATB Teams.  This should be done by seeding due to the scores obtained on the Pre-Exam.  Typically your regional competition will consist of 8 competing teams at the conclusion of the Pre-Exam and the teams should be seeded 1-8 with the match ups consisting of the form illustrated by the bracket.

Other guidelines:

· Spectators are encouraged, but they may not leave the room while two teams are competing.

· Only the two teams that are competing for that particular match should be in the room, no other teams are allowed in the room during that time.

· We have questions for nine rounds, but may need to recycle matches.  That’s why it is important that only the two competing teams be in the room during a match.  For example, if there are eight teams competing in the entire competition then the first round will consist of four matches.  For these four matches, the question set denoted Match 1 should be used.  Then the second round will consist of four teams and two matches, now it is at your discretion what question set to use; however, since we want the competition to be fair and consistent across the board I suggest you still use the same set of questions for each match (and in numerical order).

· To make your life easier, it is required that each team sign the Competition Rules form at the beginning of each match. 

· If you have any questions or an emergency arises, please contact WHQ Programs or Edward James William II, National Academic Excellence Chairperson.

We wish you good luck with your competition, and hope that everything will go smoothly.  Have fun with it, and don’t get stressed out if everything doesn’t run perfectly.  It will all work out in the end.

Your WHQ Staff and National Academic Excellence Chair

Sample Bracket:
With eight teams in your competition: 



First Round

Second Round


Third Round

Fourth Round

1 Seed



  Vs.


8 Seed






Winner vs. Winner
4 Seed

  Vs.


5 Seed










       Loser 

2nd Round Winner

         vs.


vs.

 
                     






      Loser

2nd Round Winner


3 Seed

  Vs.

6 Seed






Winner vs. Winner
2 Seed

  Vs.



7 Seed
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Judge’s Information

DATE:

September 14, 2009
(PLEASE EDIT LETTER FOR REGIONAL USE)
TO:

National/Regional ATB Competition Judges

FROM:

Aftin Ross, NSBE National Academic Excellence Chairperson 2009-2010

SUBJECT:
Judging Information and Guidelines for the Academic Technical Bowl Competition

Dear National/Regional ATB Judge, 

I would like to formally thank you for your assistance as a judge for the 2009 Academic Technical Bowl (ATB) competition. You are an integral part of this competition since, as a judge, you hold the final ruling on any issue. 

In the effort to develop and sharpen the quest for technical expertise, NSBE developed the Academic Technical Bowl to encourage healthy competition through a game show type environment.  We use a computerized system for this event.  The questions asked cover a wide variety of topics, from NSBE and Black Inventor history to subjects on the Fundamentals of Engineering (FE/EIT) Exam.  

The competition this year will occur at the 36th Annual National Convention in Toronto, ON, Canada [INSERT YOUR FRC LOCATION].  The location and time of the competition is to be determined [INSERT if you have this info already].  The competition will take approximately 3 hours.  You should arrive at least 30 minutes early for a short debriefing meeting.  

The following is what you need to do before the competition:

1) Review the questions and make sure that you understand how each of the solutions has been derived.  You may wish to use the EIT Reference Manual and Solution Manual.  These files will also be available at conference/convention.  The 2008/2009 ATB questions will be sent to you 1-2 weeks prior to the competition. Please print your personal copies; however, additional hard copies will be on hand during the competition. 

2) Review the basic rules of the game beforehand.  These have been attached to this letter.

Your specific duties during the competition are as follows:

1) Determine if a team’s answer is correct or incorrect.  Your decisions will be final.

2) Make decisions concerning the flow of the game (such as to extend the allowed time by five minutes, to disqualify a team for cheating, disallow an answer for audience assistance, etc.).

3) Keep the official score.  On the question/answer sheet, there is adequate space provided where you can keep track of correct and incorrect responses; this should be a reference for score challenges at the end of the match should they arise.  You should keep a running count of scores as well.

Once again, the National Academic Excellence Team appreciates the giving of your time to help in the Academic Technical Bowl competition.  If you have any questions, feel free to contact Mr. David Giles (dgiles@nsbe.org), or Edward James William II (nebaex@nsbe.org).  Please email both simultaneously with questions or concerns.

(REPLACE Edward James William II’s INFORMATION WITH THE REGIONAL AEX CHAIRS INFORMATION FOR REG. ATB LTRS)
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