
FIRST® Tech Challenge Mentor's Guide

Team Overview
When organizing a team, consider team size, diversity, age and skill level, 
as well as time commitment and scheduling. Remember, teams grow and 
change as student interests and abilities develop, and as they move through 
the educational system. Be prepared for roles and responsibilities to shift 
throughout and between seasons. 

Teams can be formed in any environment and need not come solely from a 
school. Organizations such as Boy Scouts, Girl Scouts, 4-H Clubs, church youth 
organizations, and home school communities are excellent starting points to 
form FTC® teams.

Team Size
Every team is different and there is no "ideal" number of students on a team. 
Ultimately, the size of a team is based upon the Mentor’s preference and the 
interest of the students.

• The minimum number of students is 1.
• The suggested maximum number of students is 10, though some teams 
will be larger than this. 

Note: Some events will have a 10 student limit for access to the pit area, so 
larger teams should define roles clearly in advance.

Age Range
An FTC team is made up of pre-college students. While the FTC program is 
designed for high school students, some students in the 7th and 8th grades 
may be ready for a high school level program. Students cannot be older than 
high school-aged if they are a participating team member. College students 
and others who have completed high school are welcome to participate in the 
role of Mentor or Coach. 

Many Mentors find that it is best to stay within a four-year age-span for team 
members. Depending on the age and maturity level of the team, there may be 
social and developmental differences with mixed-age teams. This can work as 
an advantage, but Mentors should be prepared to deal with team members 
from a variety of levels.

Note: Some younger students may be comfortable with the technology of the kit and eager to participate. However, the head 
to head nature of the competition may be overwhelming for younger students. 

Time Commitment
Time commitment for Mentors and team members will vary with experience and a team's dynamics. It is important to discuss 
duties, time commitment, meeting times, and dates up front. If students cannot make a reasonable number of meetings, 
Mentors need to consider this. The level of commitment should be generally the same among all team members. 

Creating a meeting schedule should be a team effort and should take into consideration the students’ ages, school schedules, 
and their level of experience in FTC. Set the team’s schedule according to its goals. 

Note: A rookie team may require longer, more frequent meetings.

Time Commitment Guidelines:
• FIRST® recommends starting with two meetings per week during the team-building stage. 
• During the design and build phase, meetings should take place more frequently, as indicated by the team’s needs. 
• Sessions lasting 2-3 hours are generally the most productive. 
• On a 6-8 week schedule, plan to have the team meet for at least 10 hours per week. 
• If an event is scheduled more than eight weeks from the Kick-off date, a less intensive schedule can be created.

The Team
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Choosing a Team 
When recruiting students for a team, it is important to understand the population of the school or local community and focus 
recruiting efforts on attracting a broad range of students. Make sure recruiting efforts reach a cross-section of the school or 
community. Recruiting new students based on status on the honor roll or membership in the Science Club, automatically limits 
the number of potential applicants. Recruit by targeting the entire school and welcoming individuals with different skills and 
experience. 

Include and encourage a diverse range of individuals to help with recruiting. Students are more likely to be interested in 
participating if they see and hear someone with whom they can identify. 

Suggestions for Recruiting Students:
• Use FIRST® videos that show a diverse population of students having fun. 
• Put posters up in the school.
• Include promotional materials in school newsletters or on school web sites.
• Hold a student assembly where there is a FIRST Robotics video and a demo.
• Have a local or previous year’s team put on a demonstration at a school or community event
• Give an overview of FIRST in a series of classes where a variety of students are enrolled.
• Engage adults from local corporations, university students, and FIRST alumni to speak about the value of participation. 
• Enlist FIRST alumni and participants on other FIRST teams to “spread the word.” 

Suggestions for Recruiting Adults:
• Be sure to recruit new adults (Mentors) as well as new students. This will help add talent and new ideas to the team, curb 
the tendency to do things in the same manner in which they have always been done, and keep repeat Mentors from 
becoming exhausted or burnt out. 

• Encourage parents to get involved. Even parents without technical careers or experience can help students with other 
tasks including preparation for public speaking with judges or Sponsors, creating pit decorations, marketing, publicity, or 
fundraising. 

Selection Criteria

The number of students who wish to join a team will likely be more than the team can accommodate. Use a variety of criteria 
to select them. Make sure that the criteria used for selection will not exclude students who could potentially make valuable 
contributions to the team. 

Effective selection criteria may include: 
• A minimum grade point average, such as 2.0, as opposed to selecting students with the highest grade point average. 
• A minimum of 90% attendance.
• Recommendations from teachers, Coaches, supervisors, employers, or community members, etc.
• A strong commitment to the meeting schedule, without conflicting commitments to other teams, clubs, or employers. 

Note: Using Grade Point Average as the sole criteria for selection may potentially exclude eager students who could most 
benefit from the program.

When there are more students who meet the minimum criteria for participation than there are spots on the team, it will be 
necessary to decide which of the students will be invited to participate. Be as objective as possible in the selection of team 
members. Think about team growth and development over time. Encourage students who may not have been selected 
this season, to participate in upcoming seasons, when spots on teams may open up or interest levels may prompt the 
establishment of new teams. 

Many schools have multiple teams. Mentors should consider creating additional teams when possible. Adults can be recruited 
to act as Mentors or existing Mentors may choose to start a second team themselves.
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Team Members
Most FTC® team members take on multiple roles. It is suggested that each student be on at least two subgroups: one in which 
he or she shows strength, and one in which he or she can learn from others. 

It may be beneficial to rotate roles so that everyone has an opportunity to try different tasks. Students often discover they enjoy 
a new or unfamiliar task. This can also prevent boys and girls from falling into stereotypical gender roles.

Note: Be cautious of stereotyping. For example, a girl should not automatically be handed the Engineering Notebook and be 
told that she is in charge of writing and documentation. 

Assigning Team Roles and Responsibilities:
• Discuss responsibilities with the whole team. 
• Be specific when talking about each individual’s role and responsibilities. 
• Team members will usually have ideas about what they want to do; programming (building, research, marketing, etc.), but 
be aware of the student who might be pushed out of doing what he or she really wants to do. 

• Also, be mindful of those who avoid certain tasks. 
• Remind the students often about the importance of collaboration, teamwork, and sharing the load. 
• Instead of assigning roles, think of ways to accomplish this so that team members feel as though they have a part in the 
process. Talk about skill sets, projects, and sub-projects, sub-teams, enjoyment, time constraints, and rules set by the 
school or by FIRST®.

• Challenge students. Encourage team members to push the limits of their own comfort level and to try something new. 
• Make sure that everyone has a clear understanding of his or her roles and responsibilities. 
• When defining roles, take advantage of opportunities to tie the student’s role on the team to potential career or 
educational objectives. 

• Recognize that team members will graduate or move on. Key positions should be staffed with a veteran and an 
understudy whenever possible, as replacements will eventually be needed. This will help to ensure long-term team 
strength and development. 

• Help students prioritize their roles and tasks. Get students involved in the creation of timelines and the identification of 
key milestones. Help them to connect key tasks and roles that are associated with the completion of each milestone. 

On the following pages there are examples of the roles or sub-teams that are often established on a team. Remember, 
students should be on more than one sub-team. Make decisions that work best for the team, but also make an effort to 
balance leadership.
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Team Roles

Responsibilities Traits

   Mentor (1+ adults)

• Detailed information about the Mentor’s role can be found 
starting on page 11.

• 18 years or older
• Patient
• Dedicated
• Willing to learn

   Future Mentor (1+)

• Assist the Mentor and other team members. 
• Gradually take on responsibilities as the season 
progresses, to assist the Mentor. 

• Receptive to feedback and coaching
• Actively seeks challenge and greater responsibility
• Goal-oriented
• Willing to assume responsibility for his or her own growth 
and development

   Team Management (1+ students)

• Focuses the team.
• Ensures that everyone’s ideas are heard and works to find 
compromises.

• Regularly checks team goals and deadlines. 
• Gathers information from sub-groups on the team and 
tracks team progress. 

• Keeps everyone on schedule with project timelines.
• Manages the team schedule at events. 

• Clear-headed
• Organized
• Confident
• Punctual 
• Able to mediate discussion and conflict

   Strategy (2+ students)

• Discusses ways to help the team be successful in 
competition.

• Understands the game rules and challenges thoroughly.
• Gathers input from other team members to influence 
strategy.

• Keeps an active eye for rule updates to ensure team 
compliance.

• Searches the Internet for discussion by other teams 
regarding what works.

• Studies the team’s robot to see other ways it can do 
different tasks with little modification.

• Communicates problems and possible solutions clearly 
and respectfully with team members. 

• Resourceful
• Creative
• Innovative
• Willing to take well-thought-out risks
• Knows the related subject matter
• Familiar with rules and regulations
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Responsibilities Traits

   Build Team (2+ students)

• Understands and uses safety precautions while building.
• Investigates different solutions to solve mechanical design 
challenges. 

• Makes decisions about mechanical design. 
• Works to achieve consensus among team members. 
• Uses guidelines from team brainstorming to build a robot. 
• Communicates and tests to ensure that all mechanisms on 
the robot work effectively together.

• Works with the Quality/Compliance Control team to test 
and refine robot design. 

• Communicates problems and possible solutions clearly 
and respectfully with team members. 

• Regularly monitors forums and FIRST® resources for rule 
updates, to ensure team compliance.

• Knows the related subject matter
• Confident, but willing to ask for clarification 
• Documents carefully
• Confident with use of all tools
• Familiar with rules and regulations

   Programming Team (2+ students)

• Writes well-commented programs for the autonomous part 
of the competition. 

• Schedules time with the build team to test the chassis 
when others do not need it. 

• Alters the programs as necessary. 
• Regularly monitors forums and FIRST resources for rule 
updates, to ensure team compliance.

• Communicates problems and possible solutions clearly 
and respectfully with team members. 

• Ensures there is a hard copy of the program at events.
• At events, makes any changes the drive team needs in 
order to be more efficient during the controlled portion of 
the match. 

• If the team is experienced, offers assistance to teams are 
new to programming. 

• Organized and has good tracking skills.
• Creative
• Innovative
• Willing to take risks based on thorough research
• Knows the related subject matter
• Familiar with rules and regulations 

   Quality/Compliance Control (2+ students)

• Regularly monitors forums and FIRST resources for rule 
updates, to ensure team compliance.

• Conducts independent tests of the robot’s performance to 
identify potential problems and areas for improvement. 

• Tests for functions that do not work reliably.
• Makes recommendations for improvements. 
• Communicates problems and possible solutions clearly 
and respectfully with other team members.

• Documents all tests and results in the engineering 
notebook. 

Note: Robots and programs will need to be tested and 
revised frequently and regularly. 

• Detail-oriented
• Thorough
• Innovative
• Documents carefully
• Confident, but willing to ask for clarification 
• Knows the related subject matter
• Authoritative yet diplomatic
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Responsibilities Traits

   Hardware/Tools Management (2+ students)

• Understands the function of hardware elements and tools 
in the kit

• Organizes and monitors the use and location of all 
hardware and tools needed for building and maintaining 
the robot.

• Keeps track of all wiring necessary to program the robot.
• Keeps track of all power strips and batteries needed for 
the robot. 

• Manages the battery charging process.
• Understands and uses safety precautions when using and 
storing materials, and when charging batteries.

• Organized
• Responsible
• Uses appropriate terminology

   Pit Crew (2+ students)

• Creates safety and robot functionality checklists 
throughout the build season, to be used at scrimmages 
and competition events. 

• Conducts thorough safety and robot functionality checks 
regularly at all events. 

• After each match, ensures that all nuts and bolts are tight, 
that metal is not bent or impairing motion, and that all 
wires are still firmly attached.

• Ensures that all materials and tools used for repair are 
accounted for and returned to the appropriate location 
after game play. 

• Understands and uses safety precautions at all times in 
the pit.

• Organized
• Confident with use of all tools
• Works well under pressure
• Communicates calmly and effectively with team members

   Driver (2+ students and 1 backup driver)

• Operates the robot in competition using a hand- held 
remote control to “drive” or move a part of the robot.

Note: Backup robot operators should be trained and 
prepared to take part in the competition, in case of 
illness or nerves. Practice time should include both 
groups, so everyone is prepared to play in front of a 
loud, enthusiastic audience. 

• Positive attitude
• Able to focus in loud, distracting environment
• Attentive listener
• Receptive to receiving input from Driver Coach
• Dedication to practice time

   Driver Coach (1+ students)

• Encourages the student members of the teams to 
collaborate on match strategy

• In game play, watches for information from referees and 
communicates with the drive team

• Assists the drive team in following the predetermined 
strategy or changing it, if necessary

Note: Coaches cannot touch the controllers or robot before 
or during a competition match. Doing so will lead to a 
disqualification of the entire team.

• Calm
• Clear verbal communicator 
• Understands team strategy and game rules
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Responsibilities Traits

   Speaking Representative (2+ students)

• Lead the group when talking to judges, scouts or guests in 
the pit during competition. 

• Promote FTC® and their team by speaking at community 
outreach events or team demonstrations. 

• Understands each team member’s role in order to 
direct more specific questions to those individuals when 
necessary.

Note: The spokesperson may be the most prominent 
speaker, but all team members should be prepared 
to speak about their robot and experience in general, 
and about their own roles on the team in detail. 

• Confident
• Polite 
• Good listener
• Professional manner
• Able to speak loudly and clearly over noise and distraction 
• Understands and uses appropriate terminology
• Speaks clearly and concisely 

   Team Spirit (whole team with 3+ student specialists)

• Helps to establish and promote team identity and spirit
• Helps to promote a positive attitude and Gracious 
Professionalism™ throughout the season and at events

• Thinks of ways for the team and its supporters to show 
their spirit and personality at events. 

• Assists in the design of T-shirts or pins
• Writes cheers and invents unique ways to showcase team 
spirit.

• Encourages the drive team to do its best during game play 
and cheers whether the team wins or loses.

• Enthusiastic
• Creative
• Positive attitude
• Receptive to input from the team regarding spirit ideas

   Documentation (whole team with 2+ student specialists)

• Records and documents the team’s activities, actions, 
failures, and successes in the engineering notebook.

• Takes photos or video footage of build process, and 
events for use in marketing and outreach efforts. 

Note: All team members should contribute to 
documentation in some way, especially in the 
engineering notebook. 

• Creative
• Written communication skills
• Visual presentation skills
• Detail-oriented
• Interested in layout and presentation

   Marketing (1+ student)

• Designs and creates the team logo.
• Assembles promotional materials to showcase team 
capabilities. 

• Visits Sponsors and potential Sponsors.
• Regularly updates parents and Sponsors about the team’s 
progress.

• Publicizes the team in the school and community (e.g., 
displays, pictures of the team in action, press releases, 
social media, or a team web site).

• Contacts the local media, surrounding schools, or civic 
organizations to increase public awareness of the team 
and how students benefits from the FTC experience. 

• Creates and shares promotional materials with other 
teams.

• Creative
• Outgoing
• Organized
• Resourceful
• Strong communication skills
• Professional manner
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Responsibilities Traits

   Fundraising (2+ students)

• Searches for unique and effective fundraising ideas.
• Recruits parents and other students to assist in the 
fundraising process. 

• Monitors money and ensures that it is submitted on time.

• Responsible
• Innovative 
• Detail-oriented
• Experience handling money

   Recruitment (2+ students)

• Promote FIRST® in school and local community 
• Works to bring new and varied members to the team

• Outgoing
• Personable
• Enthusiastic
• Professional manner
• Speaks clearly and concisely
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