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Presented by: The Robotics Education & Competition Foundation
Adapted from: VEX IQ Competition Mix & Match

In Partnership with: VEX Robotics and REC Foundation

Disclaimer: References to VEX |Q game play rules/updates are provided for context

only and do not supersede or replace the requirements outlined in the current national

SkillsUSA Technical Standards and/or national competition updates.
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OVERVIEW

Students who participate in Mobile Robotics Technology engage in the Engineering Process and
demonstrate their ability to keep and maintain an engineering notebook. Students will be judged
based on their robot in design, construction, and programming, along with the quality of their
notebook, and their ability to communicate their design process to the judges. Students will show
the result of their preparation by performing tasks in both autonomous and driver control
functions. The game that will be played is an adaptation of the VEX 1Q Challenge (VIQC) Mix &
match Robot Skills Challenge. Students can participate in both VIQC and SkillsUSA using the
same robot and engineering notebook. The key difference is that SkillsUSA focuses on the ability
of students to create a robot that performs exceptionally at a given task, whereas VIQC is a
teamwork-based program that focuses on collaborating with other teams along with game
strategy in a tournament structure of competition. Students in SkillsUSA should focus on
designing, building and programming a robot to perform well, knowing that there are no other
robots on the field that may help their robot or might get in the way.

ELIGIBILITY

Eligibility (Team of Two)
Open to a team of two active SkillsUSA members. Each state may send one middle school.

Middle School:

Students who may be interested in pursuing coursework in a career and technical education engineering
program or a program that integrates robotics, engineering, or pre-engineering techniques as an integral
component of the instructional program.

CLOTHING REQUIREMENT

Class E: Competition Specific — Business Casual

e Official SkillsUSA white polo shirt

e Black dress slacks or black dress skirt (knee-length minimum)

® Black closed-toe dress shoes
Note: Wearing socks or hose is no longer required. If worn, socks must be black dress socks and hose
must be either black or skin-tone and seamless/nonpattern.
These regulations refer to clothing items that are pictured and described at www.skillsusastore.org. If
you have questions about clothing or other logo items, call 844-875-4557.

Note: Competitors must wear their official competition clothing to the competition orientation meeting.

SkillsUSA NLSC Robot Rules
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<NLSC-R1> Building Robots during the Competition at SkillsUSA NLSC.

Teams will NOT be required to fully disassemble their robot at the start of the competition or bring a fully
disassembled robot to the competition. All Robot Rules must be adhered to. All applicable limitations are
listed in the Robot Equipment section of this game manual. You must provide your own robot parts.

<NLSC-R2> Teams may use any programming language. Teams must come to competition with a
laptop for programming their Robot. The laptop must have the programming software already installed
and licensed. Some programming software options can be found here.

https://www.vexrobotics.com/vexig/resources/programming

THE GAME

VEX 1Q Robotics Competition (VIQRC) Mix & Match is played on a 6’ x 8’ rectangular Field, set up as
illustrated in the figures throughout this manual.

The primary objectives of the game are to build Stacks out of Pins and Beams, and Place Stacks in Goals.
Additional Pins are introduced to the Field by Drive Team Members at the Load Zone. Points are awarded based on
how many Pins and Beams are Connected, how many colors are included in each Stack, and for Stacks that match
the color of the Goal.

Teams may also compete in Robot Skills Matches, where one (1) Robot tries to score as many points as possible
with a slightly different set of rules. See Section 4 for more information.

The REC Library article titled “How to Navigate a Game Manual” describes the conventions and organizational
structure used in this game manual, and may help you understand and interpret this Game Manual.

Note: The illustrations in this section of the Game Manual are intended to provide a general visual
understanding of the game. Teams should refer to official field specifications, found in Appendix A, for
exact field dimensions, a full field bill of materials, and exact details of field construction.
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Figura RSC3-1: The Field Configuration for a WIQRC Mix and Match Robot Skills Match

General Definitions
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Adult - Anyone who is not a Student or another defined term (e.g., Head Referee).

Alliance - A pre-assigned grouping of two (2) Teams that are paired together during a given Teamwork
Challenge Match.

Alliance Score - Points scored in a Teamwork Challenge Match that are awarded to both Teams.

Disablement - A penalty applied to a Team for a safety Violation. During Disablement, a Teamis no
longer allowed to operate their Robot, and the Drivers will be asked to place their Controller down. A
Disablement is not the same as a Disqualification.

Disqualification - A penalty applied to a Team for a rule Violation (see <GG6> for more details). If a Team
receives a Disqualification in a Match, the Head Referee will notify the Team of their Violation at the end
of the Match. At the Head Referee’s discretion, repeated Violations and/or Disqualifications for a single
Team may lead to its Disqualification for the entire event.

Driver - A Student Team member who stands in the Driver Station and is responsible for operating
and controlling that Team’s Robot. Up to two Team members may fulfill this role in a given Match (see
<(3G1>), and there is no requirement that the same Students serve as Drivers in multiple Matches.

Driver Station - A region beside the Field where the Drivers must remain during their Match unless
legally interacting with their Robot. The Driver Stations are represented by the red and blue lines in
Figure FO-3.

Drive Team Members - The two Drivers and one Loader who participate in a given Match as represen
tatives of their Team. No Student may fill more than one role on a Drive Team in the same Match.

® Driver 1 - Drives the Robot until the mid-Match Driver switch (see <GG11=)

® Driver 2 - Drives the Robot after the mid-Match Driver switch (see <GG11=)

® |oader - Introduces Scoring Objects into the Field for the whole Match

Field - The entire playing Field, being six (6) Field tiles wide by eight (8) Field tiles long (totaling for-
ty-eight (48) Field tiles), including the Field Perimeter.

Field Element - The Field Perimeter, Floor, PV C pipes, and VEX 1Q pieces which comprise and/or are
attached to the Field.

Field Perimeter - The outer part of the Field, made up of four (4) outside corners and twenty-four (24)
straight sections.

Floor - The interior flat part of the playing Field, made up of the forty-eight (48) Field tiles that are within
the Field Perimeter.
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Game Design Committee (GDC) - The creators of VIQRC Mix & Match, and authors of this Game
Manual. The GDC is the only official source for rules clarifications and Q&A responses; see Section 1.

License Plate - A physical component on the Robot that displays the Team’s VEX IQ Robotics Compe-
tition number. Each License Plate must have a length and height of 3.5" x 1.5" (BB.9mm x 38.1mm) and

must not exceed a width of 0.25" (6.35mm) per <R6=>.

Match - A set time period, consisting of Autonomous Periods and/or Driver Controlled Periods, during
which Teams play a defined version of Mix & Match to earn points. See Sections 3 & 4.

® Autonomous Period - A time period during which Robots operate and react only to sensor inputs
and/or commands pre-programmed by the Students into the Robot control system.

e Driver Controlled Period - A time period during which Drivers operate their Robot.

Match Type

Participants

Autonomous Period

Driver Controlled

(m:ss)

Period (m:ss)

One Alliance, on one
Teamwork Challenge ;ﬁi Sm S;jr?hu\?.ri?r: 2:2 Mone 1:00
Robot
Driving Skills Match | ©™® Tesft;:t'th one None 1:00
Autonomous Coding One Team, with one )
Skills Match Robot 100 None

Robot - A machine that has passed inspection, designed by Student Team members to execute one or
more tasks autonomously and/or by remote control from Drivers.

Student - Anyone born after May 1, 2010 (i.e., who will be 15 or younger at VEX Worlds 2026). Eligibility
may also be granted based on a disability that has delayed education by at least one year. Students are
the individuals who design, build, repair, and program the Robot with minimal Adult assistance.

* Elementary School Student - Any Student born after May 1, 2013 (i.e., who will be 12 or younger
at VEX Worlds 2026). Elementary School Students may "play up” and compete as Middle School
Students.

* Middle School Student - Any eligible Student that is not an Elementary School Student.
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Team

e A Team is classified as an Elementary School Team if all members are Elementary School Students.

e A Team is classified as a Middle School Team if any member is a Middle School Student, or if the Team is
made up of Elementary School Students who declare themselves as “playing up” as Middle School
Students by registering their Team as a Middle School Team.

e Once a Team has competed in an event as a Middle School Team, that Team may not change to an
Elementary School Team for the remainder of the season. If a Team mistakenly registers as an
Elementary School Team but is ineligible for that age group, their registration may be revised mid-season
with RSM assistance; all prior qualifications for the season will be lost.

e Teams may be associated with schools, community/youth organizations, or a group of neighborhood
Students.

In the context of this Game Manual, Teams contain three types of Student roles related to Robot build, design,
and coding. See <G2> and <G4> for more information. Adults may not fulfill any of these roles.

e Builder - The Student(s) on the Team who assemble(s) the Robot. Adults are permitted to teach the
Builder(s) associated concepts, but should never work on the Robot.

e Coder - The Student(s) on the Team who write(s) the computer code that is downloaded onto the Robot.
Adults are permitted to teach the Coder(s) associated concepts, but should never work on the code that
goes on the Robot.

e Designer - The Student(s) on the Team who design(s) the Robot to be built for competition. Adults are
permitted to teach the Designer(s) associated concepts, but should never work on the design of the Robot.
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Violation Notes:

® Because scoring that happens after the Match is not counted, all Violations of <GG12>
should be recorded as Minor Violations.

® [fa Team receives three Minor Violations within the same event, all future <GG12> Violations
al that event will be considered Major Violations and Disqualifications.

® This count does not reset for any reason within an event (e.g., Qualification vs Finals Matches,
one of the Team's “dropped score” Matches, etc.), but does not include Violations that occur

in Robot Skills Matches

<GG13> Ending a Match early. If an Alliance wants to end a Qualification Match or a Finals Match early,
both Teams must signal the referee by ceasing all Robot mation and placing their controllers on the
ground. The referee will then signal to the Teams that the Match is over and will begin to tally the score.
If the Match is a tiebreaker Finals Match for first place, then the Match Stop Time will also be recorded
(see <T14b=).

Section 4 - Robot Skills Challenge

Overview

In this challenge, Teams will compete in sixty-second (one minute) Matches in an effort to score as
many points as possible. These Matches consist of Driving Skills Matches, which are entirely Driver
controlled, and Autonomous Coding Skills Matches, which are autonomous with limited human interac-
tion. Teams will be ranked based on their combined score in the two types of Robot Skills Matches.

The Robot Skills Challenge is an optional event for all Teams. Teams who do not compete will not be
penalized in Qualification Matches or Finals Matches. However, participation in the Robot Skills Chal-

lenge may impact eligibility for judged awards at the event.

At events that include Qualification Matches, Teams may only participate in the Robot Skills Challenge if
they also participate in the Qualification Matches. See rule <T15>.

Robot Skills Challenge Definitions

All definitions from previous sections of the manual apply to the Robot Skills Challenge, unless other-
wise specified.

Driving Skills Match - A Driving Skills Match consists of a sixty-second (one minute) Driver Controlled
Period. There is no Autonomous Period. Teams can elect to end a Driving Skills Match early as de-
scribed in rule <RSC8> if they wish to record a Skills Stop Time.

Autonomous Coding Skills Match - An Autonomous Coding Skills Match consists of a sixty-second
(one minute) Autonomous Period. There is no Driver Controlled Period. Teams can elect to end an
Autonomous Coding Skills Match early if they wish to record a Skills Stop Time.

Robot Skills Match - A Driving Skills Match or Autonomous Coding Skills Match.
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Skills Stop Time - The time remaining in a Robot Skills Match when a Team ends the Match early.
a. Ifa Team does not end the Match early, they receive a default Skills Stop Time of 0.

b. The moment when the Match ends early is defined as the moment when the Robot and Scoring
Ohjects have come to a rest and the Driver has provided the agreed upon visual and audio signal to
the Referee. See <RSC8> for more details.

c. If a Tournament Manager display is being used for field timing, then the Skills Stop Time is the time
shown on the display when the Match is ended early (i.e., in 1-second increments).

d. If amanual timer is being used that counts down to 0 with greater accuracy than 1-second incre-
ments, then the time shown on the timer should be rounded up to the nearest second. For example,
if the Robot is Disabled and the timer shows 25.2 seconds, then the Skills Stop Time should be
recorded as 26.

Robot Skills Challenge Rules

<RSC1> Standard rules apply in most cases. All rules from previous sections apply to the Robot Skills
Matches, unless otherwise specified in this section.

Violation Notes:

® \Violations of <GG=>, <5G=, and <R5C= rules that occur during a Robot Skills Match should
only affect the outcome of that Match and should not be considered when determining
whether a Violation has been repeated during the event.

<RSC2> Scoring Robot Skills Matches. For each Robot Skills Match, Teams are awarded a score based
on the standard scoring rules.

<RSC3> Robot and Field setup for Skills Matches. The Robot and Field are set up the same as a
Teamwork Challenge Match, with the following modifications:

a. The layout of Scoring Objects for a Mix & Match Robot Skills Match differs from the layout for
Teamwork Challenge Matches, as shown in Figure RSC3-1.

b. The blue Load Zone is not used in Robot Skills Matches. Scoring Objects of any color may be

introduced into the red Load Zone only. This includes any Scoring Object that is reintroduced after
leaving the Field during the Match.
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Figura RSC3-1: The Field Configuration for a VIQRC Mix and Match Robot Skills Match

<RSC4> Loader and Driver differences. All criteria listed in <SG6> apply as written (e.g., a Loader
cannot put a Scoring Object into a Load Zone if there's already a Scoring Object there). Loading is
modified as follows:

a. Inboth Driving Skills Matches and Autonomous Coding Skills Matches, any Driver who is not cur-
rently Driving the Robot may also serve as a Loader (i.e., a Team may have one, two, or three Loaders
at any given time).

b. The blue Load Zone is not used in Robot Skills Matches, and Scoring Objects may only be intro-
duced into the red Load Zone. This includes any Scoring Object that is reintroduced after leaving the
Field during the Match.

c. Any Scoring Object that |leaves the Field during a Robot Skills Match should be given to the Team’s
human Loader for reintroduction at the red Load Zone, regardless of that object's color.

d. Drive Team Members must remain in the red Driver Station during Driving Skills Matches, except
when legally interacting with their Robot per rule <GG10>.
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<RSC5> Handling Robots during an Autonomous Coding Skills Match. A Team may handle their
Robot as many times as desired during an Autonomous Coding Skills Match.

a. Upon handling the Robot, it must be immediately brought back to a legal starting position.

i. Drive Team Members may reset or adjust the Robot as desired from this position, including
pressing buttons on the Robot Brain or activating sensors.

ii. Any Scoring Objects being controlled by the Robot while being handled must be removed from
the Field, and can be reintroduced by a Loader in accordance with <SG6> and <RSC4=.

iii. As described in rule <51>, Students cannot step into the Field at any time during a Match. If the
Drive Team Members cannot reach the Robot due to the Robot being in the center of the Field,
they may ask the Head Referee to pick up the Robot and hand it to the Drive Team Members for
placement according to the conditions above.

b. During an Autonomous Coding Skills Match, Drivers may move freely around the Field, and are not
restricted to the Driver Station when not handling their Robot.

i. Therest of <GG1>, which states that Drive Team Members are not allowed to use any communi-
cation devices during their Match, still applies.

ii. Anintent of this exception is to permit Drivers who wish to “stage” Robot handling during an
Autonomous Coding Skills Match to do so without excessive running back and forth to the Driver
Station.

This rule is an explicit exception to rules <GG4> and the Violation Note for <GG10>, and
may be used as part of a Team's strategy for Autonomous Coding Skills Matches.

Driving Skills Matches are still governed by <GG4> & the Violation Note for <GG10>,
especially for strategic Violations.

<RSC6> Starting an Autonomous Coding Skills Match. Drivers must start a Robot's Autonomous
Coding Skills Match routine by pressing a button on the Robot Brain or manually activating a sensor.
Because there is no VEX |1Q Controller hand-off, only one (1) Driver is required for an Autonomous
Coding Skills Match (though Teams may still have two (2) if desired).

a. Pre-Match sensor calibration is considered part of the standard pre-Match setup time (i.e., the time
when the Team would typically be turning on the Robot, moving any mechanisms to their desired
legal start position, etc.).

b. Pressing a button on the VEX 1Q Controller to begin the routine is not permitted. To avoid any confu-
sion, Teams are advised not to bring controllers to Autonomous Coding Skills Matches.

In accordance with <GG3>, Teams should be mindful of event schedules and set their
Robot up as promptly as possible. The definition of "prompt” is at the discretion of the
Event Partner and Head Referee, and could depend on things like how much time is left

for the Skills Challenge Field(s) to be open, how many Teams are waiting in line, etc. As
a general guideline, three seconds to calibrate a Gyro Sensor would be acceptable, but
three minutes to debug a program would not.
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<RSC7> Autonomous means “no humans.” During an Autonomous Coding Skills Match, Drive Team
Members are not permitted to activate any controls on their VEX |Q Controller, and cannot manually
trigger sensors (including the Vision Sensor) in any way, even without touching them.

<RSC8> Skills Stop Time. If a Team wishes to end their Robot Skills Match early, they may elect to
record a Skills Stop Time. This is used as a tiebreaker for Robot Skills Challenge rankings. A Skills Stop
Time does not affect a Team's score for a given Robot Skills Match. Drivers and field staff must agree
prior to the Match on the signal that will be used to end the Match early.

a. Asnoted in the definition of Skills Stop Time, the moment when the Match ends early is defined as
the moment when the Robot and Scoring Objects have come to arest and the Driver provides the
agreed upon visual and audio signal to the Scorekeeper Referee.

b. Teams whointend to attempt a Skills Stop Time must "opt-in" by verbally confirming with the Score-
keeper Referee prior to the Robot Skills Match. If no notification is given prior to the start of the
Match, then the Team forfeits their option to record a Skills Stop Time for that Match.

c. This conversation should include informing the Scorekeeper Referee which Driver will signal the
stop. The Match may only be ended early by a Driver for that Match.

d. The agreed-upon signal to stop the Match must be both verbal and visual, such as Drivers crossing
their arms in an "X" or placing their VEX 1Q Controller on the ground.

e. Itis recommended that the Driver also provides a verbal notice that they are approaching their Skills
Stop Time, such as counting out “3-2-1-stop.”

f. Ifa Team runs multiple Robot Skills Matches in a row, they must reconfirm their Skills Stop Time
choice with the Scorekeeper Referee prior to each Match.

g. Any questions regarding a Skills Stop Time should be reviewed and settled immediately following
the Match. <T1> and <T3> apply to Robot Skills Matches.

Tournament Rules

<T1> Head Referees have ultimate and final authority on all gameplay and robot ruling decisions
during the competition.

a. Scorekeeper Referees score the Match, and may serve as observers or advisers for the Head
Referees, but may not determine any Violations directly.

b. When issuing a Disqualification or Violation to a Team, the Head Referee should attempt to notify the
Team as the Violation occurs, and after the Match must provide the rule number of the specific rule
that has been Violated and record the Vioelation in the Match Anomaly Log.

c. Major Violations of the REC Foundation Code of Conduct and other rules related to the Code of
Conduct require additional escalation beyond the Head Referee’s initial ruling, including (but not
limited to) investigation by REC Foundation representatives. Rules <51>, <52>, <G1>, <G2>, <G4>,
and <R4> are the rules for which this escalation may be required.
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d. Event Partners may not overrule a Head Referee’s gameplay or Robot decisions.

e. Every Qualification Match and Finals Match must be watched by a certified Head Referee. Head
Referees may only watch one Match at a time; if multiple Matches are happening simultaneously on
separate Fields, each Field must have its own Head Referee. Head Referees must follow the rules
in this game manual and the Q&A, and must make rulings consistent with the intent of the game
manual and Q&A.

f. Ataminimum, every Robot Skills Match must be watched by a trained Scorekeeper Referee, who
may only watch one Match at a time. If multiple Robot Skills Matches are happening simultaneously
on separate Fields, each Field must have its own Scorekeeper Referee. A certified Head Referee
must be available at the event to explain a rule, Disqualification, Violation, or other penalty to Teams
in Robot Skills Matches as needed in support of the Scorekeeper Referees at skills Fields.

Note from the VEX GDC: The rules contained in this Game Manual are written to be
enforced by human Head Referees. Many rules have "black-and-white" criteria that can
be easily checked. However, some rulings will rely on a judgment call from this human
Head Referee. In these cases, Head Referees will make their calls based on what they
and the Scorekeeper Referees saw, what guidance is provided by their official support
materials (the Game Manual and the Q&A), and most crucially, the context of the Match
in question.

The VEX IQ Robotics Competition does not have video replay, our Fields do not have
absolute sensors to count scores, and most events do not have the resources for an
extensive review conference between each Match.

<T2> Head Referees must be qualified. VEX IQ Head Referees must have all of the following
qualifications:

a. Be atleast 16 years of age.
b. Be approved by the Event Partner.

c. Be an REC Foundation Certified VIQRC Head Referee for the current season. Visit the REC Library
for more details.

d. Cannot be the Event Partner or a Judge Advisor for the event.

Note: Scorekeeper Referees must be at least 15 years of age, and must be approved by the
Event Partner.
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<T3> The Drive Team Members are permitted to immediately appeal the Head Referee's ruling.
If Drive Team Members wish to dispute a score or ruling, they must stay in the Driver Station until the
Head Referee talks with them. The Head Referee may choose to meet with the Drive Team Members
at another location and/or at a later time so that the Head Referee has time to reference materials or
resources to help with the decision. Once the Head Referee announces that their decision has been
made final, the issue is over and no more appeals may be made (see rule <T1=).

a. Referees are not permitted to review any photo or video Match recordings when determining a
score or ruling.

b. Head Referees are the only individuals permitted to explain a rule, Disqualification, or Violation to the
Teams in a Teamwork Challenge Match. Teams should never consult other field personnel, including
Scorekeeper Referees, regarding a ruling clarification.

c. Eventattendees should not record audio or video of Teams' discussions with Head Referees or
other event volunteers.

Communication and conflict resolution skills are an important life skill for Students to practice and
learn. In VEX 1Q Robotics Competitions, we expect Students to practice proper conflict resolution using
the proper chain of command. Violations of this rule may be considered a Violation of <G1> and/or the
Code of Conduct.

<T4> The Event Partner has ultimate authority regarding all non-gameplay decisions during an
event. The Game Manual is intended to provide a set of rules for successfully playing VIQRC Mix &
Match; it is not intended to be an exhaustive compilation of guidelines for running a VEX 1Q Robotics
Competition event. Rules such as, but not limited to, the following examples are at the discretion of the
Event Fartner and should be treated with the same respect as the Game Manual:

® \enue access
Pit spaces
Health and safety

Team registration andfor competition eligibility

Team conduct away from competition Fields

This rule exists alongside <G1>, <51>, and <G3=>. Even though there isn't a rule that

says "do not steal from the concession stand,” it would still be within an Event Partner’s
authority to remove a thief from the competition.

<T5> Be prepared for minor field variance. Field Element tolerances may vary from nominal by up to
+0.5" [12.7mm], unless otherwise specified. Teams are encouraged to design their Robots accordingly.
Please make sure to check Appendix A for more specific nominal dimensions and tolerances.

The Field and Field Elements are designed to be assembled and disassembled multiple
times each year. Event Partners store and transport Fields between events, and the in-
dividuals setting up the Field at one event may differ from those at the next. While every

effort will be made to ensure minimal variance, Teams should expect that any Field may
be slightly different than another, and prepare accordingly. Just because something
works on one Field does not fully guarantee it will work on the next, and is not enough
evidence alone to determine if a Field is out of tolerance.
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<T6> Fields and Field Elements may be repaired at the Event Partner’s discretion. All competition
Fields and other Field Elements at an event must be set up in accordance with the specifications in

Appendix A and/or other applicable support materials. Minor aesthetic customizations or repairs are
permitted, provided that they do not impact gameplay (see <T4>).

Examples of permissible modifications include, but are not limited to:

a. Replacing a damaged or missing VEX 1Q component with an identical part of any color.

b. Elevating the playing Field off of the Floor ([common heights are 10" to 24" [254mm to 609.6mm]).

c. Using off-the-shelf PVC to replace a damaged or missing pipe.

<T7> Fields at an event must be consistent with each other. There are many types of permissible aes-
thetic and/or logistical modifications that may be made to competition Fields at the Event Partner’s discre-
tion. If an event has multiple Teamwaork Challenge Fields, they must all incorporate the same permissible/

applicable modifications. For example, if one Field is elevated, then all Teamwork Challenge Fields must be
elevated to the same height.

Examples of these modifications may include, but are not limited to:
¢ FElevating the playing Field off of the Floor (common heights are 12" to 24" [30.5cm to 61cm)])
e Field display monitors

® Field Perimeter decorations (e.g., LED lights, sponsor banners attached to risers)

Note: If an event has dedicated Fields for Robot Skills Matches, there is no requirement for them
to have the same consistent modifications as the Teamwork Challenge Fields. See <T 16> for more
details.

<T15> Skills Match Schedule. Teams play Robot Skills Matches on a first-come, first-served basis. Each
Team will get the opportunity to play exactly three (3) Driving Skills Matches and three (3) Autonomous
Coding Skills Matches.

Teams should review the event agenda and their Match schedule to determine when the best possible
time is to complete their Robot Skills Matches. If the Robot Skills Challenge area closes before a Team has
completed all six (6) Robot Skills Matches, but it is determined that there was adequate time given, then the
Team will automatically forfeit those unused Matches.
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<T17> Skills Rankings at events. Teams will be ranked at an event based on the following scores and
tiebreakers:

Sum of highest Autonomous Coding Skills Match score and highest Driving Skills Match Score.
Highest Autonomous Coding Skills Match score.
Second-highest Autonomous Coding Skills Match score.

Second-highest Driving Skills Match score.

® o o O

Highest sum of Skills Stop Times from a Team's highest Autonomous Coding Skills Match and highest
Driving Skills Match (i.e., the Matches in point 1).

f. Highest Skills Stop Time from a Team's highest Autonomous Coding Skills Match (i.e., the Match in point
2).

g. Third-highest Autonomous Coding Skills Match score
h. Third-highest Driving Skills Match score.

i. Ifthe tie cannot be broken after all above criteria (i.e., both Teams have the exact same scores and Skills
Stop Times for each Autonomous Coding Skills Match and Driving Skills Match), then the following
ordered criteria will be used to determine which Team had the "best"” Autonomous Coding Skills Match:

i. Points for Stacks in the Standoff Goal
ii. Points from Matching Goal Bonus
iii. Points for 2-color and 3-color Stacks

j. Ifthe tie still cannot be broken, the same process in the step above will be applied to the Teams' highest
Driving Skills Matches.

k. If the tie still isn't broken, the Event Partner may choose to allow Teams to have one more deciding
Match, or both Teams may be declared the winner.
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Description

Every Robot must pass a full inspection before being cleared to participate in the VEX 1Q Robotics
Competition. This inspection will ensure that all Robot rules and regulations are met. Initial inspections
will typically take place during Team check-in/ practice time. Every Team should use the rules below as
a guide to pre-inspect their Robot and ensure that it meets all requirements.

Comprehensive lists of legal and illegal VEX |1Q Robotics Competition parts can be found in the VEX 1Q
Robotics Competition Legal Parts and VEX IQ Robotics Competition lllegal Parts supplements. These
documents are updated as needed iffwhen new VEX IQ parts are released, and may not coincide with
scheduled Game Manual updates.

Inspection Rules

<R1> One Robot per Team. Each Team can only bring one (1) Robot to a given event. Though it is
expected that Teams will make changes to their Robots at the event, a Team is limited to only one (1)
Robot, and a given Robot may only be used by one (1) Team. The VEX |Q system is intended to be a
mobile robotics design platform. As such, a VEX 1Q Robotics Competition Robot, for the purposes of the
WVEX 1Q Robotics Competition, has the following subsystems:

® Subsystem 1: Mobile robotic base including wheels, tracks, or any other mechanism that allows the
Robot to navigate the majority of the flat playing Field surface. For a stationary Robot, the robotic
base without wheels would be considered Subsystem 1.

® Subsystem 2: Power and control system that includes a VEX 1Q legal battery, a VEX 1Q control
system, and associated Smart Motors for the mobile robotic base. Also includes the VEX 1Q pneu-
matic air pump and solenoids if used on the Robot.

® Subsystem 3: Additional mechanisms (and associated Smart Motors) that allow manipulation of
Scoring Objects or navigation/manipulation of Field Elements.

Given the above definitions, a minimum Robot for use in any VEX |Q Robotics Competition event (includ-
ing Skills Challenges) must consist of subsystems 1 and 2 above. Thus, if you are swapping out an entire

subsystem 1 or 2, you have now created a second Robot and are no longer legal.

a. Teams may not compete with one Robot while a second is being modified or assembled at a
competition.

b. Teams may not have an assembled second Robot on hand at a competition that is used to repair or
swap parts with the first Robot.

c. Teams may not switch back and forth between multiple Robots during a competition. This includes
using different Robots for Robot Skills Matches, Qualification Matches, and/or Finals Matches.

d. Multiple Teams may not use the same Robot. Once a Robot has competed under a given Team
number at an event, it is “their" Robot; no other Teams may EVER compete with it.

The intent of <R1a>, <R1b>, and <R1c> is to ensure an unambiguous level playing field
for all Teams. Teams are welcome (and encouraged) to improve or modify their Robots

between events, or to collaborate with other Teams to develop the best possible game
solution.
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<R2> Robots must represent the Team's skill level. The Robot must be designed, built, and pro-
grammed by members of the Team. Adults are permitted to mentor and teach design, building, and
programming skills to the Students on the Team, but may not design, build, or program that Team's
Robot.

In VIQRC, we expect Adults to teach fundamental Robot principles like linkages, drive-
trains, and manipulators, then allow the Students to determine which designs to imple-
ment and build on their Robot.

Similarly, Adults are encouraged to teach the Students how to code various functions
involving applicable sensors and mechanisms, then have the Students program the
Robot from what they have learned.

<R3> Robots must pass inspection. The Team's Robot must pass inspection before being allowed
to participate in any Matches. Noncompliance with any Robot design or construction rule will result in

removal from Matches or Disqualification of the Robot at an event until the Robot is brought back into
compliance, as described in the following subclauses.

a. Significant changes to a Robot, such as a partial or full swap of Subsystem 3, must be re-inspected
before the Robot may compete again.

b. All possible functional Robot configurations must be inspected before being used in competition.

c. Teams may be asked to submit to spot inspections by Head Referees. Refusal to submit will result in
Disqualification.

d. Ifa Robotis determined to not be legal before a Match begins and cannot be brought into compli-
ance before the scheduled Match start time, the Robot will be removed from the Field. The Robot
may remain at the Field so that the Team does not get assessed a “no-show” (per <GG2>).

e. Robots which have not passed inspection (i.e., that are in Violation of one or more Robot rules) will
not be permitted to play in any Matches until they have done so. <GG3=> will apply to any Matches
that occur until the Robot has passed inspection.

f. Ifa Robothas passed inspection, but is later found to be in Violation of a Robot rule during or
immediately following a Match, then they will be Disqualified from that Match and <R3d>/<GG3> will
apply until the Violation is remedied and the Team is re-inspected. This is the only Match that will be
affected; any prior Matches that have already been completed will not be revisited. <R3d> will apply
until the Violation is remedied and the Team is re-inspected.

g. Allinspectionrules are to be enforced at the discretion of the Head Referee within a given event.
Robot legality at one event does not automatically imply legality at future events. Robots which rely
on "edge-case” interpretations of subjective rules, such as whether a decoration is “non-functional”
or not, should expect additional scrutiny during inspection.

Mobile Robotics Game Manual 11/01/2025
Middle School Teams
NLSC scorecard subject to change 39



<R4> There is a difference between accidentally and willfully violating a Robot rule. Any Violation of
Robot rules, accidental or intentional, will result in a Team being unable to play until they pass inspection
(per <R3d>).

However, Teams who intentionally and/or knowingly circumvent or violate rules to gain an advantage
over their fellow competitors are in Violation of the spirit and ethos of the competition. Any Violation of
this sort should be considered a Violation of <G1> and/or the REC Foundation Code of Conduct.

A Team that circumvents a Robot rule for a competitive advantage should receive an immediate
Disqualification for the current Match and be reported to the Event Partner for discussion with the REC
Foundation Regional Support Manager. As a result of that discussion, the Team may be Disqualified
from the event. The Violation should also be reported to the REC Foundation Rules and Conduct Com-
mittee following the event.

<R5> Robots must fit within an 11" x 20" x 15" (279.4mm x 508mm x 381.0mm) volume.

a. Teams using more than one possible Robot configuration at the beginning of Matches must tell the
inspector(s) and have the Robot inspected in all configurations. Rule <R3c> will apply if a Robot is
placed in an uninspected configuration (i.e., will not be permitted to play until re-inspected, but will
not be considered a “no-show").

b. A Team may NOT have its Robot inspected in one configuration and then place it in an uninspected
configuration at the start of a Match.

Figure R5-1: The approximate size that a Robot should start the
Match in.

<R6> Officially registered Team numbers must be displayed on Robot License Plates. To participate
in an official VEX 1Q Robotics Competition Event, a Team must first register on RobotEvents.com and

receive a VEX IQ Robotics Competition Team number.

This Team number must be legibly displayed on exactly two (2) VEX |Q Robotics Competition License
Plates on opposing sides of the Robot. Teams may use the official VEX 1Q Robotics Competition License
Plate (VEX Part Number 228-7401) ar a plain paper version of matching size, such as this template in the
REC Library.

a. License Plates are considered functional components, and must meet the requirements of all Robot
rules.

b. License Plates must be clearly visible at all times. For example, License Plates must notbeina
position that would be easily obstructed by a Robot mechanism during standard Match play.

c. Additional License Plates cannot be used on the Robot for any purpose.
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Figura RE-1: A VEX 10 Robotics Competition Licanse Plate with a VEX
1Q Robotics Competition Taeam Numbear written upon it.

<R7> Let it go after the Match is over. Robots must be designed to permit easy removal of Scoring
Objects from their Robot without requiring that the Robot have power ar remote control after the Match
is over.

<R8> Robots have one Brain. Robots are limited to one (1) VEX |Q Robot Brain. Any other microcontrol-
lers or processing devices are not allowed, even as non-functional decorations.

This includes microcontrollers that are part of other VEX product lines, such as VEX Cortex, VEX EXP,

VEXpro, VEX CTE, VEX RCR, VEX V5, VEX GO, or VEX Robotics by HEXBUG*. This also includes devices

that are unrelated to VEX, such as Raspberry Pi or Arduino devices.

a. Ifusing a first generation VEX 1Q Brain, Robots must use one (1) VEX 1Q 900 MHz radio, VEX 1Q 2.4
GHz radio, or VEX | Smart Radio in conjunction with their VEX 1Q Robot Brain. The VEX 1Q Brain
and VEX 1Q Controller may not be physically connected during a Match, and may only communicate

through the radio.

b. Additional Robot Brains cannot be used on the Robot (even Robot Brains that are not connected).

<R9> Keep the power button accessible. The on/off button on the VEX IQ Robot Brain must be accessible
without moving or lifting the Robot. All screens and/or lights must also be easily visible by competition
personnel to assist in diagnosing Robot problems.

This rule is in place to ensure the safety of both competitors and field staff. In the event
that a Robot needs to be quickly powered off—whether due to a malfunction, entangle-
ment, or other safety concern—it is crucial that the power button remains easily acces-

sible. This allows competitors and/or field personnel to safely Disable the Robot without
putting their hands near moving parts or other hazards inside the Robot. Additionally,
keeping screens and indicator lights visible helps officials diagnose issues efficiently,
minimizing downtime and ensuring a smooth competition experience.
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<R10> Firmware. Teams must use VEXos version 2.2.1 or newer on Gen1 Brains, or VEXos version 1.0.8 or
newer on Gen2 Brains. The latest firmware can be found at https:/link.vex.com/firmware. Custom firmware
modifications are not permitted.

a. The minimum version requirement is subject to change over the course of the season.

b. When the minimum version is updated, Teams have a two week (14 calendar day) grace period from the
time the minimum version is changed to update their firmware to the latest minimum version.

c. VEX Robotics reserves the right to deem any firmware update critical, and remove the allowable grace
period.

<R11> Motors. Robots may use up to six (6) VEX 1Q Smart Motors.

a. Additional motors cannot be used on the Robot (even motors that aren't connected).

<R12> Batteries. The only allowable sources of electrical power for a VEX 1Q Robotics Competition Robot
are one (1) VEX 1Q Robot Battery (first or second generation) or six (6) AA batteries via the Robot AA
Battery Holder (228-3493).

a. Additional batteries cannot be used on the Robot (even batteries that aren't connected).

b. Teams are permitted to have an external power source (such as a rechargeable battery pack) plugged
into their VEX 1Q Controller during a Match, provided that this power source is connected safely and
does not violate any other rules (such as <GG1=).

Note: Although it is legal, the Robot AA Battery Holder (228-3493) is not recommended for use in
the VEX IQ Robotics Competition.

<R13> One Controller per Robot. No more than one (1) VEX |Q Controller may control a single Robot.
a. No physical or electrical modification of the Controller is allowed under any circumstances.

i. Attachments which assist the Drivers in holding or manipulating buttons/joysticks on the IQ Con-
troller are permitted, provided that they do not involve direct physical or electrical modification of
the Controller itself. -

b. No other methods of controlling the Robot (light, sound, etc.) are permissible.

i. Using sensor feedback to augment Driver control (such as motor encoders or the Vision Sensor) is
permitted.

ii. See <RSC5=> <RSC6=>, and <RSC7=> for more information about operating the Robot during Auton-
omous Coding Skills Matches.
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<R14> Robots are built from the VEX |1Q product line. Robots may be built ONLY from official Robot
components from the VEX IQ product line, unless otherwise specifically noted within these rules.

a.

Official VEX |Q products are ONLY available from VEX Robotics. To determine whether or not a product
is "official” and legal for competition use, consult the following sources:

i. VEXIQ Robotics Competition Legal Parts Appendix

ii. VEX1Q Robotics Competition lllegal Parts Appendix

il WWW.VeXigq.com

If an inspector or Head Referee questions whether something is an official VEX IQ component, the

Team will be required to provide documentation that proves the component’s source. Such documen-
tation may include receipts, part numbers, or other printed documentation.

Only VEX 1Q components specifically designed for use in Robot construction are allowed. Using addi-
tional components outside their typical purpose is against the intent of the rule (i.e., please don't try
using VEX IQ apparel, Team or event support materials, packaging, Field Elements, or other non-Robot
products on a VEX 1Q Robotics Competition Robot).

Official Robotics components from the VEX IQ product line that have been discontinued are still legal
for Robot use. However, Teams must be aware of <R14b=>.

Additional VEX 1Q products that are released during the season are legal for use, unless otherwise
noted on their product pages.

VEX |Q Smart Cables may only be used for connecting legal electronic devices to the VEX 1Q Robot
Brain.

Note: A comprehensive list of legal VEX IQ parts can be found in the VEX IQ Robotics Competition

Legal Parts Appendix, at https.//www.yvexrobotics.com/ig/competition/vigc-current-game. This
Appendix is updated as needed if/when new VEX |Q parts are released, and may not coincide with

scheduled Game Manual updates.

<R15> Prohibited items. The following types of mechanisms and components are NOT allowed:

e o o o®

T e -

Those that could potentially damage Field Elements or Scoring Objects.
Those that could potentially damage or entangle other Robots.
Grease, oil, graphite, and/or any other lubricant or plastic additive.

Tape and/or any other material that adheres to or changes a legal part, other than non-functional
decorations as permitted by <R17>.

Products from the VEX 123, VEX V5, VEX CTE, VEX EXP, Cortex, or VEXpro product lines, unless
specifically allowed by a clause of <R16>.

Electrical components from the VEX Robotics by HEXBUG* product line.
Electrical components from the VEX GO product line.
3D printed parts for any purpose, including non-functional decorations.

Additional illegal parts are listed in the VEX IQ Robotics Competition lllegal Parts Appendix, at
https://link.vex.com/ docs/viare/illegal-parts. This Appendix is updated as needed, and may not
coincide with scheduled Game Manual updates.
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<R16> Legal Non-VEX 1Q components. Robots are allowed to use the following additional "non-VEX 1Q"
components:

a. Rubber bands that are identical in length and thickness to those included in the VEX 1Q product line
(#32, #64, #1178, & #170).

b. " metal shafts from the VEX V5 product line.

c¢. Other products from the VEX V5 product line that are also cross-listed as part of the VEX 1Q product
line are legal. A “cross-listed” product is one which can be found in both the VEX 1Q and VEX V5
sections of the VEX Robotics website.

d. Mechanical/structural components from the VEX Robotics by HEXBUG* product line are legal for
Robot construction.

e. Mechanical/structural components from the VEX GO product line are legal for Robot construction.

Aerosol-based cooling/freeze spray may be used to assist in cooling motors. Teams using freeze
spray or similar products in ways that may reasonably be deemed unsafe could be subject to <§1>
Violations.

g. Cleaners, disinfectants, and/or sanitizers may be used to assist in cleaning Robots, parts, compo-
nents, etc. VEX Robotics recommends these procedures for cleaning/disinfecting/sanitizing Robot
parts.

<R17> Decorations are allowed. Teams may add non-functional decorations, provided that they do not
affect Robot performance in any significant way or affect the outcome of the Match. These decorations

must be in the spirit of the competition. Inspectors and Head Referees will have final say in what is con-
sidered "non-functional.” Unless otherwise specified below, non-functional decorations are governed

by all standard Robot rules.
a. Decorations must be in the spirit of an educational competition.

b. Tobe considered "non-functional,” any decorations must be backed by legal materials that provide
the same functionality. For example, a giant decal cannot be used to prevent Scoring Objects from
falling out of the Robot unless it is backed by VEX |Q material. A simple way to check this is to deter-
mine if removing the decoration would impact the performance of the Robot in any way.

*The HEXBUG brand is a registered trademark belonging to Spin Master Corp

c. The use of non-toxic paint is considered a legal non-functional decoration. However, any paint being
used as an adhesive or to impact how tightly parts fit together would be classified as functional.

Teams should be mindful of any non-functional decorations which could risk "distract-

ing" an Alliance partner Robot's Vision Sensor or other sensors.

<R18> Pneumatics. Robots using parts from the VEX 1Q Pneumatics Kit (228-8795) must satisfy all of
the following criteria:

a. No maore than two (2) Air Tanks, including any that aren’t connected.
b. No more than (1) Air Pump, including any that aren't connected.

c. No additional parts that are not included in the VEX 1Q Pneumatics Kit (e.g., unofficial tubing or
fittings).
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There is no limit on the number of Pneumatic Cylinders or Pneumatic Solenoids that may be used,
provided that no other rules are violated. There are no restrictions on running the Air Pump prior to (or
during) Matches.

The intent of <R18a> is to limit Robots to the air pressure stored in two Air Tanks, as well
as the normal working air pressure contained in any Pneumatic Cylinders and tubing on
the Robot. Teams may not use other elements for the purposes of storing or generating
air pressure.

Using Pneumatic Cylinders or additional tubing solely for additional air storage is in Vio-
lation of the spirit of this rule. Similarly, using Pneumatic Cylinders and/or tubing without
an actual pneumatic system (e.g., Air Tanks and/or a Air Pump) is also in Violation of the
spirit of this rule.

<R19> Modifications of parts. Parts may NOT be modified unless specifically listed as an exception
in this rule. Examples of illegal modifications include, but are not limited to, bending, cutting, sanding,
gluing, lubricating, taping, and melting. The following exceptions are the only legal modifications of
parts:

a. Cutting metal VEX I1Q or VEX V5 shafts to custom lengths.
b. Bending parts which are intended to be flexible, such as string, rubber bands, or thin plastic sheets.
Cutting VEX 1Q pneumatic tubing to custom lengths.

d. Tying knots to shorten or connect string or rubber bands.

<NLSC-R1> Building Robots during the Competition at SkillsUSA NLSC.

Teams will NOT be required to fully disassemble their robot at the start of the competition or bring a
fully disassembled robot to the competition. All Robot Rules must be adhered to, but teams will not be
limited to use the quantity of parts in those specific kits. All applicable limitations are listed in the Robot
Equipment section of this game manual. You must provide your own robot parts.

<NLSC-R2> Teams may use any programming language. Teams must come to competition with a laptop for
programming their Robot. The laptop must have the programming software already installed and licensed.
Some programming software options can be found here.
https://www.vexrobotics.com/vexia/resources/programming

DESIGN PROCESS

Judges must use the Design Rubric to evaluate the teams’ design process. A record of all teams submitting
notebooks shall be kept by the Judge Advisor. The Rubric comes in two (2) pages. The first page is for the
Engineering Notebook, and the second page is for the Design Interview. Teams competing in national Mobile
Robotics Technology must submit a digital engineering notebook as one of their pre-conference online submission
requirements.

e Submit a digital version of their engineering notebook in the Competitor Materials Portal.
® Online submission must be completed by May 22, 2026, at 5 p.m. ET.
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e Submission may be provided as either a PDF file or a shareable link to a digital engineering notebook. If submitting
a shareable link, it must be set to allow access to anyone with the link.

Teams are NOT required to also bring a copy of their engineering notebook to the competition, but it is encouraged if you
plan to reference the notebook during the on-site interviews.

Judges will not accept electronic notebooks on laptops, thumb drives, or cloud-based servers.

Engineering Notebooks

The Engineering Notebook is a way for teams to document how the VEX Robotics Competition experience has
helped them to better understand the engineering design process while also practicing a variety of critical life
skills including project management, time management, brainstorming, and teamwork. Bound notebooks are
preferred by Judges and are given a 3-point bonus on the Design Rubric.

Each notebook is created through a concerted effort by a team to document their design decisions.

Engineering is an iterative process whereby students recognize and define a problem, brainstorm and work
through various stages of the design process, test their designs, continue to improve their designs, and
continue the process until a solution has been identified. During this process, students will come across
obstacles, encounter instances of success and failure, and learn many lessons. It is this iterative process that
students should document in their Engineering Notebook.

The Engineering Notebook is an opportunity to document everything a team does throughout the design
process. Students should include a number of items in their Engineering Notebook including:

A table of contents

Team meeting notes as they relate to the design process

Design concepts, sketches and pictures

Notes from competitions regarding observations that should be considered in the next iteration of their
design

Programming improvements or significant modifications

CAD drawings of their Robot and/or specific elements of their Robot.

Team members’ observations and thoughts on their design

Team organization practices as they relate to their design process

Other documentation that a team finds useful as related to their robot’s design

The team should also document their project management practices including their use of personnel, financial,
and time resources.

Teams competing in national Mobile Robotics Technology must submit a digital engineering notebook as one of their
pre-conference online submission requirements.

e Submit a digital version of their engineering notebook in the Competitor Materials Portal.

® Online submission must be completed by May 22, 2026, at 5 p.m. ET.

® Submission may be provided as either a PDF file or a shareable link to a digital engineering notebook. If submitting
a shareable link, it must be set to allow access to anyone with the link.

Teams are NOT required to also bring a copy of their engineering notebook to the competition, but it is encouraged if you
plan to reference the notebook during the on-site interviews.

Judges will not accept electronic notebooks on laptops, thumb drives, or cloud-based servers.
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Design Interview

All teams will be interviewed by Judges who will ask them questions about their robot and design process.
Teams should bring their robot with them to the interview. Judges will fill out page 2 of the Design Rubric and
give teams a score based on the responses of the team members. Teams are not to prepare a slide
presentation such as Power Point for this interview and should be prepared to talk about their robot without any
written notes such as cards or written outlines.

Appendix G contains the Design Award Rubric and Design Interview Rubric.

Programming Interview

All teams will be interviewed by Judges who will ask questions about the coding and programming process.
Teams should bring their robot, laptop and programming cable with them to the interview. Judges will use the
following interview process rubric to determine the knowledge of the programmer and quality of the written
code.

Appendix G contains the Programming Interview questions.

Appendix G contains the Programming Interview Scorecard.

SAFETY POINTS

All teams are expected to be safe in the competition area. Students will start with 90-points in Safety and will
be deducted 10-points for every instance of a safety violation. The minimum score is zero.

Students will be notified immediately upon each instance of a safety violation. Examples of Safety violations
are as follows.

General horseplay (running, throwing objects, pushing others)
Not wearing shoes (except when walking on foam tiles)

Using teeth as a tool (other than eating)

Leaving equipment in aisles (creating trip hazards)

Note: Eye protection is not required in Junior Mobile Robotics Technology unless cutting metal shafts.

Overall Professionalism

Teams will be evaluated on their professionalism throughout the competition. This evaluation will consider the following
criteria:

1. Team Conduct:
o Teams must demonstrate respect towards referees, event staff, other teams, and spectators at all times.
o Unsportsmanlike behavior, including excessive arguing, or disruptive actions, will result in a deduction of
professionalism points or potential disqualification.
2. Collaboration and Communication:
o Students should exhibit clear, respectful, and effective communication, both within their team and with
alliance partners.
3. Preparation and Organization:
o Teams should arrive on time, with all equipment ready for the competition.
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o Maintenance of a clean and orderly workspace is expected.

TEAM RANKING

Teams will be given a total score based on the Professional Development Test, Engineering Notebook (Page 1
of the Design Rubric), CAD drawings, the Design Interview (Page 2 of the Design Rubric), the Programming
Interview, the team’s highest Programming Skills Score, the team’s highest Driving Skills Score, and the
Team’s Safety Score. Teams are ranked by the sum of their weighted scores in these categories.

All teams will be given the same number of Robot Skills Matches to be determined by the Competition
Organizer. At SkillsUSA NLSC, each team will get three (3) chances for Programming Skills and three (3)
chances for Driving Skills. Only the highest Programming Skills score and the highest Driving Skills score will
be used to determine rankings.

In the case of ties, the tie will be broken by looking at the following in order.

1. Engineering Notebook Score
2. Team’s highest Programming Skills Score
3. Team'’s highest Driving Skills Score

Appendix F contains the Mobile Robotics Technology Overall Scorecard.
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MOBILE ROBOTICS TECHNOLOGY
APPENDIX G

CAD Drawings MUST be printed and submitted
separately to receive any points.

CAD Drawings

(Keep separate from
Engineering
MNotebook Score)

1 point = Has a
minimum of 1 CAD
Drawing

2-3 points = CAD
Drawing(s) include
scale and
measurements.

4-5 points = Detailed
CAD Drawings for
entire robot with
scale and
measurements

CAD Score
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. Team &

Judge Name

Grade Level O ES |O M5 | O HS | O University

Engineering Notebook Rl..lbric (Page 1 of 2)

Directions: Determine the point value that best characlerizes the content of the Engineering Motebook for that
criterion. Write that value in the column to the fght. This rubric is fo be used for all Engineering Nolebooks
regardless of format (physical or digital). Please refer to Section 5 of the Guide to Judging for information on
how to use this rubric.

Note: Any student-centered or academic honesty concemns, such as plagiarizm, should be brought to the
attention of the Judge Advisor andfor Event Pariner.

CRITERIA PROFICIENCY LEVEL
ENGINEERING EXPERT PROFICIENT EMERGING POMNTS
DESIGH PROCESS [4-5 POINTS) [2-3 POINTS) {3-1 POINTS)
IDENTIFY THE | ey identfies ibe problem | design goali=in_ | ot the protter ¢ design .
PROELEM | DESIGH — . goal{=) al the star of each " . -
can incude slements of game stralegy, robal PR I design goulis) at the start of
GOAL(S) design, or programming, and should indude a dear dnz.u_;n ':f?llf_b!'“ = lecking each design cycle.
definilion and pustification of the design goal(s), .
criferia, and consiraints.
Explares several dierenl solulions with = . Citati Dioes= nol explore differant
BERAINSTORM expkanalion. Cilafions are provided for ideas. that .mmrmi:eﬂ Tor ians hhat |:$|:- s plitions or solulions are
SOLUTIONS came from oulside sources such as online sideos or l‘]mn'l e ::u.lrl:::l-. recorded with_lillle
e e ’ explanalion, -
SESIE:IEIFL-ll:I'IEI:EJST Inconsisiently explains the “Swhy™ Minimaly explains the “why”
— - bhind —
Reowrds the steps the l=am ook ta build and N B
F&%TH‘IE program the solulion. Includes enough detai thal qEJ:'“ i ku?:':ip; L2 ::":d Dioes nol record the key
SOLUTION the reader can follow the logic used by the leam (o | 3NS PrOgram Loe saulion ou steps bo build and program
develop their robol design, as well as recreate the == - the solulion.
. . . . ] proc
rabat design from the documentation. —_—
Boeoords all the sieps (o lest the solulion, induding corg= § = o et i .
o e - " . Lioes nol record SLeps
ORIGINAL TESTING | test result. Testing methodology i clearty the solution. Testing E;TUTJ;T?F:;::F = o st
OF SOLUTIONS explained, and the festing is dooe &7 <h] methodology may be i 2 *I:-| ) Edr
Original lesfing results are explained and incomplete, or incomplele ':Es_:h JI;EL" D.""'"___‘_k rem
conchusions are drawn from thal data. condusions are recarded. AMOIET LA S work.
Showes that the gesign proosss is repeated mulliple | Design process is not often
limes to work fowands a design goal. This includes a | repealed for design goals or Does nol show that the
REPEAT DESIGH clear definition and justificalion of the design robotigame pedormance. The dosign process s et
PROCESS paal(s), its criteria, and constraints. The nolebook notebook does not show Dioe= nol show setbacks or
shows sethack= thal the team learmed from, and allermale lines of inguiry, falures, or s=ems o be
shows design aliernatives that were considered but | =etbacks, ar other l=arning curated io crafl a narrative.
mal pursued. XS,
NOTES:
.'.\'.
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Engineering Notebook Rubric (Page 2 of 2)
EHGINEERING
NOTEBOOK FORMATI EXPERT PROFICIENT EMERGING e
AMND CONTENT [4-5 POINTS) [2-3 POINTS) {0-1 POINTS)
Team shows litthe o no
Team shows evidence of independent inguiry Team shows evidence of evidence of independent
Tuial of their design independent inguiry for come inquiry in their design
|"D|EPE"|'|E,I',5”T process, Noiebook docurnents whether the lements of their design process. |deas from outside
NGl implemented ideas have their ongin with . ld=az and the: t=am are not propedty
students on the team, or if students found information from cutside the credited. [dess or designs
inspiration elsewhens. team are documented. appear with no evidence of
process.
) Lact ficient detail o
Records the entire design and development E;ﬂrds"me design and understand the design
: : : opment process
USABILITY & process with encugh clanty and detail that the compiztely but |acks suffigent process. Motebook has
COMPLETENESS resder could recreate the project's histony. EI.EEE Documentation i large gaps in fime. or do=s
Motebook has recent entries that align with the inmn.sistenl: with ible not align with the robot the
robaot the team has brought to the event. Pass team has brought to the
gaps. EVERL.
Cited content is kept to relevant information and | Content iz mosthy kegt 1o Mon-griginal content i5
all content not original to the team longerthan a | relevant information, Expessive. is nof keptin
ara i located in ndices to the Informaticn crigingting from appendices, andlor is not
ORIGINALITY & Ergiﬁgmg Huteha}k.fﬁmﬁun originating outside the team is properly cited. Plagiarised content
QUALITY from outside the team is always properly cited in | credited. Cited content is should be noted to the 14
the notebook with the source and date accessed. | paraphrased with some pursuant io the REC
Most or gl Engineering Moiebaok content s oniginal content describing the | Foundation Code of
onginal to the submiting team members, team's design process. Conduct process. -
Eniries are legged in 3 @ble of contents. There EiiE E?FEEE' e Erhtlnﬁnfare nat IEQQESJ' =
is an owerall onganization to the document that COMEENts. = =0me table of contents, and thers
ORGANIZATION | makss & easy tp reference. such == color coded | STEENIZEtoN to the document to | is little adherence to a
READABILITY Entrias, tabs for key sechions, or other markers. enhance readabiity. Nofebgok | system of organization.
MNotehook cortains it to no extransous content | Soarls SOME BATENS0ULS = s - .-
e ———————————— | oonient that does not further the | content makes the
that doe= not furthes the enginesdng design - - -
Qrocess, WE Erely impact readahiity mmu‘“ﬁ =
Prowvides a compiete record of team and project | Records most of the Does not record the design
FSENNMENts; contans =am meeting notes information listed at the |eft.
including goals, decisions, and Level of detal ks inconsistent, 1
RECORD OF TEAM buiding/programming accomplishrments; design | or some aspects ane missing. There ane S_ﬁﬂrﬁcal'_lt gaps
& PROJECT cycles are easly identified. Resource constraints | Theme are significant gaps in Or missmng § ion for
MAHAGEMENT including time and materials are noted the overall record of £ key design aspects.
throughout. Motebook has evidence that design process. Notebook Motebook has litke
documentsfion was done in sequence withthe | may have inconsistent evidence of dates of enires
design process. Entries include dates and ewidence of dates of entries and student cantributions.
names of contnbuting students. and student contributions.
INNOVATE AWARD MOTES [optional):
BORAL
"IN =

AN judging matenals sre snctly confidertial. They are nof shared beyond the Judges and Judge Adwisor and shall be destroyed at the end of the event
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Professional
Dress

(Add this to the
Design Interview
Score)

As the students
walk into the
interview, check to
see if their shirts
are fully tucked in.

Add 5 points if
BOTH students
have their shirts
fully tucked in.

Professional

Dress Score

(5 or 0)
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Team &

Judge Mame

Team Interview Rubric
Grade Level O ES |0 MS | O HS | O University

Directions: Determine a point value that best characterizes the content of the Team Interview for that criterion.

ENGIMEERIMNG
DESIGMN PROCESS

AN Awsrg's

GAME STRATEGY

Design, Manovate, Creste,
Amars

ROBOT DESIGM

Design, Manovake, Bkl
Cresf= Amaze

ROBOT EUILD

Aanovale, Bk, Creafe,
Amazs

CREATIVITY |
ORIGINALITY

Aonovaie Creste

TEAM AND PROJECT
MANAGEMENT

AV Awsrgs

TEAMWORE,
COMMUMNICATION,
PROFES SIOMALISM
Al Awamds

RESPELT,
COURTESY,
POSTIVITY

AV Awsrgs

SPECIAL
ATTRIBUTES
& OVERALL

IMPFRESSIOM 5

Jugiges, Mnsgine

PROFICIENCY LEVEL

EXPERT PROFICIENT EMERGING .

[£-5 POINTS) [2-3 POINTS) [0-1 POINTS)
Team shows evidence of Team shows evidence of Team shows litfe to no
independent inguiry foom the independent inguiry for some evigence of independeant
beginning stages of their design elements of their design inquiry in their design
process. This includes prOCess. prOCEss,
brainstorming, testing, and
exploring altemnative solutions.
Team can fully explain their enfire | Team can explain their cumant Team did not explain game
game strategy including game strateqy with limited evidence of | strategy, or strateqgy is not
analysis. game analysis. student-directed.
Team can fully explain the Tearm can provide a imited Teann did not explain oot
evolution of their robot design to deschption of why the current design, or design is not
the current design. robot design was chosen, but student-direct=d.

shows limited evolution.
Team can full lain their robot | Team can describe why the Team did not explain robot
construction. Cwnership of the current robot design was baild, or buwild is mot
robot build s evident. chosen, but with limited student-directed.
explanation _
Team can describe creative Team can desoribe a crestive Team has difficulty desecribing
aspect{s) of their robot with clanty | solution but the answer lacks a creative solution or gives
and detail. diztail. minimal response.
Tearn can explain how team Tearn can explain how team Team gannod explain how
progress was fracked againsian | poogress was monitored, and team progress was monitored
oversll project fimeline. Team can | some degree of management of | or how resources were
explain management of material material and persocnnel managed.
and personnel resources. resoUrces.
BEoth team members confribuie to Only 1 team member
explanatons of the design confributes to explanations of
process, game sirategy. and other the design process, game
work done by the team. strategy, and other work done
by the team.
Team consistently interacts Team interactions show signs of | Team interactions lack
respectiully, courteously, and respect and courtesy, but there | respectiul and courteous.
positively im their inferview. is. room for improvement. behaviar.
]

Does the team have any special attributes, accomplishments, or exemplary effort in overcoming |I§::

challenges at this event? Oid anything stand out about this team in their interview? Please describe:

A
r

Al judgimg matenals are sincfly comfidential They are nof shared beyond the Judges and Judge Adwsor and shall be destroped at the and of the ewent
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Mobile Robotics Programming Interview Questions.

This interview has 3 sections. For each section please read all instructions and questions before assessing the
team.

Section 1: General Programming Information (Maximum 20 pts)

For this section you will be asking the team general information about their program. This section will make sure
teams have come prepared for their interview.

1. Did the team bring a laptop with their code and their robot?

No (0 pts) Yes (5 pts)

2. The team can provide an overview of what their program is designed to accomplish, (in a few
sentences).

No (0 pts) Yes (10 pts)

3. Tell us about a career or industry that requires knowledge of programming?

No (0 pts) Yes (5 pts)
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Section 2: Program Design and Fluency (Maximum 55 pts)

In this section you will ask the team to walk you through their code. Ask the team to start at the very beginning and
explain the program until the robot stops. Read all questions beforehand because you will need to assess the
program after the walk through is complete. The following questions are for the judge and should not be asked to
the team.

4. Did the program use variables instead of hard coding numbers and include justifications for their
use? (e.g., when they set the speed of the motor, is it a number or a variable)?

1 pt 7 pt 15 pt

The program
used variables
for all or most
opportunities.
Variables were
organized and
named in a
meaningful way.

The program contained a mix of variables and hard
coded values. Variables may not be organized.

The program did
not include any
variables.

5. Did the program contain advanced programing structures like loops and if else statements?

1 pt 7 pt 15 pt

The program
contained many
loops and if/else

The program only had a few loops or if/else structure.
Some parts of the code were reused in loops but others
were programmed linearly.

The program did
not contain any
loops or if else

statements. structures.
6. Is the code formatted in an organized manner?
1 pt 5 pt 10 pt

The entire code
base is
formatted with

Most or some of the code was formatted. There are
areas where code could have been formatted a little
better. Limited comments included

The program did
not follow any
kind of format.

Mobile Robotics Game Manual

Code was not
properly
indented or
spaced in a neat
fashion.

lots of comments
organizing their
code.
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7. How did the team conduct the walkthrough of their code?

1 pt

5 pt 10 pt

15 pt

The team showed
zero or minimal
knowledge of their
program. They were
not able to articulate
what their program
does or where it
starts.

The team was able to walk you through the
program. Students read the comments
verbatim and were not able to explain more
than what was already written in the
program. The team was unsure about how
some of the code worked in some sections.

The team was able to
explain all parts of their
program. The team used
proper terminology when
talking about their
program. The team was
able to explain their
code without having to
read the comments
verbatim.
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Section 3: Smart Programming (Maximum 25 pts)

In this section you will be asking the team specific questions about their program. The judge will assess the team
on how well they answer each question.

8. Ask the team how many sensors are on their robot that they programmed.

1 pt 2 pt 3 pt 4 pt 10 pt

The team uses The team uses a moderate amount of sensors (1 - 3). Team used a
No sensors on large amount of
their robot. sensors (4+).

9. Find a sensor on the team’s robot or one they mentioned in the question above. An example could
be an Encoder in the Smart Motor. Ask the team to show you where in their code that they use this
sensor. Is the team able to explain and show you how they used the sensor?

1 pt 7 pt 15 pt

The team did not | The team struggled to find where they used the sensor | The team was
use any sensors | in their code, and/or was only able to explain how they | able to quickly

or could not find | used the sensor by reading comments in that section. find the sensor
how they used The team did not fully understand what data was being | in their program.
the sensor in collected by the sensor and how it was used by the They were able
their code. program. to explain in

great detail how
the program
uses the data
from the sensor.
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SCORECARD Team Number

Programming Interview Total Score

______1.(5) Did the team bring a laptop with their code and their robot?
___2.(10) The team can provide an overview of what their program is designed to accomplish.
3. (5) Tell us about a career or industry that requires knowledge of programming?
______4.(15) Did the program use variables instead of hard coding numbers?
5. (15) Did the program contain advanced programing structures like loops and if else statements?
____6..(10) Is the code formatted in an organized manner?
__7.(15) How did the team conduct the walkthrough of their code?
8. (10) Ask the team how many sensors are on their robot that they programmed.

9. (15) Find a sensor on the team’s robot or one they mentioned in the question above. Is the team able to

explain and show you how they used the sensor?

Total Score (100)
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Autonomous Coding Skills Matches Team Number

(1-minute matches) Highest Score

Trial 1

Trial 1 Score:

Trial 2
Trial 2 Score:
Trial 3
Trial 3 Score:
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Driving Skills Matches Team Number

(1-minute matches) Highest Score

Trial 1

Trial 1 Score:

Trial 2
Trial 2 Score:
Trial 3
Trial 3 Score:
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Team Number

Mobile Robotics Technology Overall Scorecard (State Conference)

iy S Rawx Weigh) | soore | "9 | Soor
Overall Professionalism 25x1=25 1

Engineering Notebook 50 x 4 = 200 4

CAD Drawings 5x5=25 5

Design Interview 50 x4 =200 4

Programming Interview 100 x 1 =100 1

Highest Autonomous Coding Skills Score 200 x 1 =200 1

Highest Driving Skills Score 300 x 1 =300 1

Safety Points 50x1 =50 1

Total Points 1000 N/A N/A

Used for tie breaking purposes only:
Engineering Notebook Score
Team’s Highest Autonomous Coding Skills Score

Team’s highest Driving Skills Score

Mobile Robotics Technology Overall Scorecard (National Leadership & Skills Conference)

ey SR (Rawx Weigh) | soore | "9 | Soor
Professional Development Test 25x1=25 1

Engineering Notebook 50 x 4 = 200 4

CAD Drawings 5x5=25 5

Design Interview 50 x4 =200 4

Programming Interview 100 x 1 =100 1

Highest Autonomous Coding Skills Score 200 x 1 =200 1

Highest Driving Skills Score 300 x 1 =300 1

Safety Points 50x1 =50 1

Total Points 1000 N/A N/A

Used for tie breaking purposes only:
Engineering Notebook Score
Team’s Highest Autonomous Coding Skills Score

Team’s highest Driving Skills Score
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