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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 V5RC High Stakes Robot Skills Challenge. Students can participate in both V5RC 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 V5RC 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 high school and one college/
postsecondary team. 

Secondary and College/Postsecondary: Students who are enrolled 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 

● Official SkillsUSA white polo shirt
● 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/non pattern. 
​


Note: Competitors must wear their official competition clothing to the competition orientation meeting. 
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THE GAME 
A Primer 
VEX V5 Robotics Competition Push Back is played on a 12’x12’ square Field, set up as illustrated in the 
figures throughout. 

Teams may also compete in Robot Skills Matches, where one (1) Robot tries to score as many points as 
possible. See Section 5 for more information. 

Teams compete in one-minute (1:00) Robot Skills Matches, where one (1) Robot tries to score as many points 
as possible for Secondary Teams and two (2) Robots driven by the same team for Post-Secondary Teams. 
There are two types of matches, Driving Skills and Autonomous Coding Skills Matches. In Driving Skills, teams 
use the remote control to operate the robot, and in Autonomous Coding Skills, no input from the remote control 
is permitted. The VEX GPS code strip will be installed on the field for both types of matches. 

 

Game Definitions 
Adult - Anyone who is not a Student or another defined term. 

Alliance Station - The designated regions where the Drive Team Members must remain for the duration of the 
Match. 

Autonomous Coding Skills Match – An Autonomous Coding Skills Match consists of a sixty-second (1:00) 
Autonomous Period. There is no Driver Controlled Period.Teams can elect to end their run early if they wish to 
record a Skills Stop Time. 

Disablement - A penalty applied to a Team for a rule Violation. A Team that is Disabled is not allowed to 
operate their Robot for the remainder of the Match, and the Drive Team Member(s) will be asked to place their 
controller(s) on the ground. 

Disqualification - A penalty applied to a Team for a rule Violation. A Team that receives a Disqualification in a 
Qualification Match receives zero (0) Win Points, Autonomous Win Points, Autonomous Points, and Strength 
of Schedule Points. When a Team is Disqualified in an Elimination Match, the entire Alliance is Disqualified and 
they receive a loss for 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 tournament. (See <T8>) 

Drive Team Member - A Student who stands in the Alliance Station during a Match. Adults are not allowed to 
be Drive Team Members. See rules <G7>, <G8>, and <G9>. 

Driving Skills Match – A Driving Skills Match consists of a sixty-second (1:00) Driver Controlled Period. There is no 
Autonomous Period.Teams can elect to end their run early if they wish to record a Skills Stop Time. 

Entanglement - A Robot status. A Robot is Entangled if it has grabbed, hooked, or attached to an opposing 
Robot or a Field Element. See rules <G12> and <SG3>. 

Field Element - All elements that make up the field, including the foam field tiles, field perimeter, white tape, 
High Goals, Nets, Rollers, Barriers, and all supporting structures and accessories (such as Alliance Station 
posts, field monitors, etc.). 
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Robot - A machine that has passed inspection, designed to execute one or more tasks autonomously and / or 
by remote control from a Drive Team Member. Secondary Teams utilize 1 Robot and Post-Secondary Teams 
utilize 2 Robots. 

Robot Skills Match – A Driving Skills Match or Autonomous Coding Skills Match. 

Student – An eligible SkillsUSA member.  

Skills Stop Time – The time remaining in a Robot Skills Match when a Team ends the Match early. 

a.​ If a 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 is “disabled” by 

the field control system. See the “Skills Stop Time” section for more details. 

c.​ If a V5 Robot Brain or Tournament Manager display is being used for field control, 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 a VEXnet Competition Switch is being used for field control, in conjunction with a manual timer that 

counts down to 0 with greater accuracy than 1-second increments, 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. 

Team -Two Students make up a Team. 

●​ In the context of this Game Manual, Teams include two Student roles related to Robot assembly, 
design, and programming. See <G2> and <G6> for more information. Adults may not fulfill any of these 
roles. Each student may fill one or multiple student roles. 

 

o​ Builder - The Student(s) on the Team who assemble(s) the Robot. Adults are permitted to teach 
the Builder(s) how to use concepts or tools associated with Robot construction, but may never 
work on the Robot without the Builder(s) present and actively participating. 

o​ Designer - The Student(s) on the Team who design(s) the Robot. Adults are permitted to teach 
the Designer(s) how to use concepts or tools associated with design, but may never work on the 
design of the Robot without the Designer(s) present and actively participating. 

o​ Programmer - The Student(s) on the Team who write(s) the computer code that is downloaded 
onto the Robot. Adults are permitted to teach the Programmer(s) how to use concepts or tools 
associated with programming, but may never work on the code that goes on the Robot without 
the Programmer(s) present and actively participating. 

Violation - The act of breaking a rule in the Game Manual. 

●​ Minor Violation - A Violation which does not result in a Disqualification.  
o​ Accidental, momentary, or otherwise non-Match Affecting Violations are usually Minor 

Violations. 
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o​ Minor Violations usually result in a verbal warning from the Head Referee during the Match, 
which should serve to inform the Team that a rule is being Violated before it escalates to a Major 
Violation. 

●​ Score Affecting - A Violation which changes the score of a Robot Skills Match. 
o​ Multiple Violations within a Match can cumulatively become Match Affecting. 
o​ When evaluating if a Violation was Match Affecting, Head Referees will focus primarily on any 

Robot actions that were directly related to the Violation. 
o​ Determining whether a Violation was Match Affecting can only be done once the Match is 

complete and the scores have been calculated. 

Violation Note: In the Robot Skills Challenge, the standard definition of Match Affecting does not apply, since there 
is no winner and loser. When evaluating whether a rule Violation should be classified as a Major or Minor Violation 
in the context of this criteria, the term “score affecting” can be substituted for “Match Affecting”. A Violation is 
considered “score affecting” if it resulted in a net increase of that Team’s score at the end of the Match. 
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Rules Specific to SkillsUSA 
<SkillsUSA1> Rules in this manual are subject to change for NLSC and will be announced when teams 
arrive at the Championship for the Orientation Meeting. Teams should be prepared for the following changes 
which may or may not occur. No other rules will be changed. 

a. The starting position of all Game Objects.
b. The starting position of the Robot.
c. Which goals count for points.
d. Values for scoring.

<SkillsUSA2> No Power Tools. Teams may not use power tools in the competition or pit areas. Hand tools are 
the only acceptable means of cutting and bending materials. 

<SkillsUSA3> SkillsUSA teams may have 3D printed parts. 

● An unlimited amount of plastic 3D printed parts may be used on the Robot using PLA, PETG and/or
ABS. These parts must be documented in the Engineering Notebook and explained why they are
chosen including how they were printed.

Note: Using a 3D printer to make molds for casting or injection molding is not legal and not 
within the spirit of this rule.  

<SillsUSA4>  SkillsUSA teams will turn in Design Notebooks digitally.  A link will be provided on the 
competition updates webpage so Teams can submit a digital copy of their Notebooks. 

Robot Inspection 
All Robot Equipment rules are identical to the V5RC High Stakes Game Manual and Referenced Appendix G 

● Secondary Teams utilize one 18x18x18 inch maximum size robot.

● Post-Secondary Teams utilize two robots.

o One Robot must be smaller than 24” x 24” x 24” at the start of the Match

o One Robot must be smaller than 15” x 15” x 15” at the start of the Match

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. Notebooks shall be collected during the orientation meeting and 
brought to the Judges’ room for evaluation. The Rubric comes in two (2) pages. The first page is for the 
Engineering Notebook, and the second page is for the Design Interview. 

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.  

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

● 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.

Mobile Robotics Game Manual ​ ​11/01/2025 
Secondary & Post-Secondary Teams 
NLSC scorecard subject to change​ 48 



 

●​ 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. 

 

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.  

 

 

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

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 A contains the Design Award Rubric and Design Interview Rubric. 

Mobile Robotics Game Manual ​ ​11/01/2025 
Secondary & Post-Secondary Teams 
NLSC scorecard subject to change​ ​ 49 



 

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 50-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) 
●​ Not wearing safety glasses while working on Robot 
●​ Not wearing safety glasses while standing in the Alliance Station 
●​ Using teeth as a tool (other than eating) 
●​ Leaving equipment in aisles (creating trip hazards) 

Overall Professionalism 
Teams will be evaluated on their professionalism throughout the competition. This evaluation will consider the following 

criteria: 

1.​ Team Conduct: 

○​ Teams must demonstrate respect towards referees, event staff, other teams, and spectators at all times. 

○​ Unsportsmanlike behavior, including excessive arguing, or disruptive actions, will result in a deduction of 

professionalism points or potential disqualification. 

2.​ Collaboration and Communication: 

○​ Students should exhibit clear, respectful, and effective communication, both within their team and with 

alliance partners. 

3.​ Preparation and Organization: 

○​ Teams should arrive on time, with all equipment ready for the competition. 

○​ Maintenance of a clean and orderly workspace is expected. 

○​ Time management hitting daily expectations. (Driver runs, Interviews) 

TEAM RANKING   
Teams will be given a total score based on the Engineering Notebook (Engineering Design Notebook Rubric), 
CAD drawings, the Design Interview (Design Rubric), the Programming Interview, the team’s highest 
Autonomous Coding 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.  
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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 Autonomous Coding Skills and three 
(3) chances for Driving Skills. Only the highest Autonomous Coding 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 Autonomous Coding Skills Score 
3.​ Team’s highest Driving Skills Score 

Appendix G contains the Mobile Robotics Technology Overall Scorecard.  
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CAD Drawings MUST be printed and 
submitted separately to receive any points. 
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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 did 
not include any 
variables 

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

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

 

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

1 pt 7 pt 10 pt 

The program did 
not contain any 
loops or if else 
statements. 

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 
contained many 
loops and if/else 
structures.  

 

6.​ Is the code formatted in an organized manner?  

1 pt 2 pt 5 pt 9 pt 10 pt 

The program did 
not follow any 
kind of format. 
Code was not 
properly 
indented or 
spaced in a neat 
fashion.  

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

The entire code 
base is 
formatted with 
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 
no sensors on 
their robot. 

The team uses a moderate amount of sensors (1 - 3).  The team used a 
large amount of 
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 
use any sensors 
or could not find 
how they used 
the sensor in 
their code. 

The team struggled to find where they used the sensor 
in their code, and/or was only able to explain how they 
used the sensor by reading comments in that section. 
The team did not fully understand what data was being 
collected by the sensor and how it was used by the 
program. 

The team was 
able to quickly 
find the sensor 
in their program. 
They were able 
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) 

Scoring Category Max Score 
(Raw x Weight) 

Raw 
Score Weight Total 

Score 
Overall Professionalism 25 x 1 = 25  1  

Engineering Notebook 50 x 4 = 200  4  

CAD Drawings 5 x 5 = 25  5  

Design Interview 50 x 4 = 200  4  

Programming Interview 100 x 1 = 100  1  

Highest Autonomous Coding Skills Score 100 x 2 = 200  1  

Highest Driving Skills Score 100 x 3 = 300  1  

Safety Points 50 x 1 = 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) 
Scoring Category Max Score 

(Raw x Weight) 
Raw 

Score Weight Total 
Score 

Professional Development Test 25 x 1 = 25  1  

Engineering Notebook 50 x 4 = 200  4  

CAD Drawings 5 x 5 = 25  5  

Design Interview 50 x 4 = 200  4  

Programming Interview 100 x 1 = 100  1  

Highest Autonomous Coding Skills Score 100 x 2 = 200  1  

Highest Driving Skills Score 100 x 3 = 300  1  

Safety Points 50 x 1 = 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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