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WorBots 4145
Cultivating a Culture of STEM in Worthington, Ohio

Started in 2012, the WorBots 4145 (The Worthington Robotics Team), are dedicated
to cultivating a culture of STEM in Worthington, Ohio by engaging, inspiring, and
impacting our community.

To engage is to get our community involved, regardless of their prior affiliation
with STEM, and ensure that STEM is reaching a diverse audience in and beyond
Worthington.

To inspire is to get students of all ages involved with the FIRST pathway and
encourage them to stay involved throughout their academic and professional
careers.

To impact is to go beyond reaching our community — to increase STEM
opportunities and access, develop educational resources, and improve
Worthington through giveback activities.

We bring together students from both Worthington City Schools high schools,
Worthington Kilbourne and Thomas Worthington. Despite being “rival schools”
athletically, we consider ourselves partners in STEM education and inspiration. We
are from a fairly small, land-locked community and have been central in the effort to
expand opportunities for students in Worthington to develop STEM knowledge.

In eleven years, Worthington FIRST has grown from a single team of approximately
twenty students to a pathway of eighty students on teams FLL 44451, FLL 44452, FLL
57154, FTC 16284, and FRC 4145.

FLL Shop Tour 2023 (Picturing WorBots’ Team Leads and FLL 57154)
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At the Greater Pittsburgh
Regional, we were Regional

Team Timeline

In 2012, the WorBots was founded
— officially becoming the first

FIRST team in Worthington, Ohio.
For our first competing season,
we joined less than twenty
students. As the first Worthington
FIRST team, we effectively
dedicated ourselves to
cultivating a culture of STEM in
Worthington, Ohio.

Creativity Award.

FTC 16284.
2016

2012

2018

At the Queen City Regional, we
competed in the finals
alongside 3324 and 4028.

Outreach and Giveback Summary

Hosted the 2018 CORI Invitational

Hosted the 2019 CORI Invitational

Presented to primary and secondary school
administrators and to expand Worthington FIRST.

Ran a booth at the Worthington Kilbourne Activities Fair
Ran a station at the Worthington Hills STEM Night
Volunteered and ran a booth at a local STEM fair

Ran informational booths and interactive activities for a
Middle School STEM Night

Volunteered to help run the Kilbourne Middle School
STEM Night

Ran a booth at the 2019 Worthington District Science Day
Ran a booth at the Bluffsview Elementary School Science
Night

Participated in STEM nights at the Olde Worthington
Library

Presented to district officials to gain support for
Worthington FIRST LEGO League and protect the FRC
program.

Developed an informal robotics club at Wilson Hill
Elementary School.

Published business and recruiting resources

Presented to IED classes.

Presented to POE classes.

Presented to CAD classes

Ran shop tours for FLL team students.

Demonstrated our robot to our FLL teams.

Ran shop tours for middle school students

Volunteered at a mini battle bots event.

Ran a shop tour for ATS Automation

Presented FIRST to local businesses
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We developed three feeder
teams: FLL 44451, FLL 44452, and

2019

Finalists. At Buckeye Regional,
we became Regional Winners. At
the Miami Valley Regional, we
were the recipients of the

We expanded our team beyond a
STEM focus — developing a
business subteam. At the only
competition we could compete at
prior to the outbreak of the
Covid-19 Pandemic, we received
the Entrepreneurship Award.

2022

2020

Alongside 48 and 4028, we won
the Buckeye Regional and
qualified for the FIRST World
Championship

At the Greater Pittsburgh
Regional, we were the
recipients of the Team
Spirit Award.

‘We won the Innovation in Control

Award. At the Midwest Regional,

we won the Innovation in
Control Award.

‘We started FLL team 57154

Volunteered at a Gateway to Technology summer camp
Ran a robotics competition for Worthington middle
school students

Provided robot demonstrations to students at freshman
orientation

Developed safety kits for other FIRST teams

Presented to Destination Imagination students from
Worthington Elementary Schools

Provided an interactive shop tour for Worthingway
Middle School

Provided an interactive shop tour for Kilbourne Middle
School

Ran an interactive tour for students at McCord Middle
School

Participated in Habitat for Humanity

Participated in Turn for Troops

3D-Printed face shields to address a lack of PPE in
Delaware County

Ran a LEGO Toy Drive for Nationwide Children’s
Hospital with our FLL teams.

Fixed toys for community members before the holidays
Ran multiple food drives

Hosted the 2023 CORI Invitational

Demonstrated robotics at the Bluffsview Care After
School (CAS) program.

Participated in student news segments for TWHS and
WKHS

Presented alongside FC Bank at Worthington Market
Day

Ran shop tours for elementary school students

Ran a shop tour for Lake Shore Cryotronics
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Cultivating a Culture of STEM in Worthington, Ohio

Team Structure

64% of students are from an

@— 41.7%
of our teamois underrepresented STEM minority.
returning. L 73% of our fabrication team is
58.3%
of our team female.
18 new. L 42% of our team is female.

¥ 33% of our team is from an

ethnically diverse background.

39% 18% 10% 91% 82%

of team of team of our team of current of returning
members members leadership is team WorBots cite
were on a attended an female. members FIRST as a
feeder team outreach intend to reason they
prior to event prior to pursue intend to
joining. joining. STEM. pursue STEM.

Academics

3.07 3.89

69% of WorBots are in the PLTW
program.

It 56% of WorBots play a sport.

It The district average is 47%.

Average GPA

|

District WorBots

89% 100%

High School
Graduation q ¥ 39% of WorBots are art students.
District - WorBots ¥ 61% of WorBots are taking a music
71% 100% course.
ST, M) 0ot sidens e o
ursuance
TWHS and 50% are from WKHS.

District WorBots

3t The average student on our team is

Post-Secondary 92%

STEM
Pursuance

involved in three additional

|

extracurricular activities.
‘WorBots
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elementary school students to

1 Shop tours for middle and
learn more about FIRST.

twenty teams from around

1 Invitational hosted, including
Central Ohio.

Advocacy projects to preserve
Worthington STEM as our
schools are remodeled.

FTC, 1 FRC), one of which we
started this season.

400% Social Media Growth

42 Outreach Events

360% Reach Increase

5 FIRST teams mentored (3 FLL, 1

Key Season Events

Worthington STEM advocacy
Worthington Market Day
Hosting CORI

Shop tour series

PLTW presentation series
Summer camp demonstrations
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Cultivating a Culture of STEM in Worthington, Ohio

9 2 0/ of team alumni inspired to

0 pursue STEM.
8 9 0/ of members cite FIRST as a reason

0 they want to pursue STEM
7 8 0/ of team members attended an

0 outreach event prior to joining
6 7 0/ of 2021-2022 alumni still in FIRST

0 through mentoring or volunteering
6 4 0/ of team members from an

0 underrepresented STEM minority
2 6 0 0 0 community members

] reached.

8 0 students in Worthington City Schools
on FIRST teams

FIRST teams mentored in the past three
years.

WINNER { WiNneR i

schools advocated for STEM education
2 spaces in

long-term goal indicators of success
75-100% reached

Engage

Impact
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WorBots 4145

Cultivating a Culture of STEM in Worthington, Ohio
Kid Responses to Business Questions

Questions:

1. What is business?

2. What do you business does in robotics?

3. Do you think business can be fun?

4. What do you think business includes?

5. How would you explain business to a friend?

Student 1 (Third Grade)

*Name/school not included for student privacy; spelling edited for correctness but content unedited

1.

2
3
4.
5

“Making money and being a boss”

“Getting money so they can build a good robot”

“When you get the money and can keep going”

“Getting money and getting stuff done for the team to get stuff done”
“Kind of getting a lot of money so you can build a lot of stuff”

Student 2 (Fifth Grade)

*Name/school not included for student privacy; spelling edited for correctness but content unedited

1.

2
3.
4
5

“Getting money, writing a lot, and keeping track of things”
“Making money so everyone else can make robots”
“Probably because people do it”

“Same as 1”

“Running everything so it works”

Student 3 (Seventh Grade)

*Name/school not included for student privacy; spelling edited for correctness but content unedited

1.

01 W

“Running everything from the back, like fundraising and marketing, so
everything else can go smoothly”

“Make money for the team and keep track of everything”

“Yeah”

“Pictures, money, shirts, team member lists, and events like this”
“Essentially, making sure that every other part of the team works”
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Cultivating a Culture of STEM in Worthington, Ohio

WorBots Long-Term Goals
The WorBots develop long-term goals and work to meet and exceed indicators of success
and work to analyze events after they occur to determine their impact on goal
accomplishment. This allows us to revise our efforts to maximize community impact.

Goal Time |Indicators of Success
Develop a high retention of | Five %+ At least 80% of elementary school robotics program
students from elementary years students join FRC teams.
school to high school %t All feeder team students have the opportunity to
robotics programs. connect to WorBots annually
Expand the presence of Two %t Every school has an FLL/FTC team.
FIRST within Worthington years %+ Run or participate in at least 3 whole-community events
and Worthington Schools. seasonally.

%t Run or participate in events at all schools — regardless

of feeder team status.

Develop a training system Three 1t Returning students feel prepared to enter each season.
that improves team years 3t 90% rookie retention.
succession and consistently Lt At least three students per subteam obtained and
gain new members. retained.
Mature our relationship with | Two %t 10 members join from that program.
the SWE Next group within years Lt 2 or more events with them annually.
both schools.
Develop cohesive team Two ¥+ B500% increase in social media engagement.
social media and website years 3+ Communication is consistent on all social media.
branding and management. i+ Have consistent graphics in all media and publications.
Develop a resource library Yearly %+ Have all produced resources available through the
for incoming team members | effort website.
to prevent information loss. %t Document all technical changes to ensure sustainability.
Sustain and grow the rainy Two ¥+ $35,000 rainy day fund available consistently at the end
day fund to ensure team years of each season.
sustainability.
Mature partnerships with Four %t Retain machine shop and sponsor relationships
businesses, schools, and years %t Have 5 members of the Worthington City School Board
educational institutions. in our shop annually.

1t Reach groups beyond our small community and

maintain means of doing so.

Maintain long-term Yearly 1t Have all statistics available in the Master Folder.
development data and effort %t Have statistics for each season.
statistics.
Strengthen partnership at Five %t B consecutive seasons of equal membership between
TWHS to retain members years schools.
from both schools.
Serve our community Three ¥t 4,145 hours of active community outreach work.
through giveback activities. | years

14
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Cultivating a Culture of STEM in Worthington, Ohio

Event Descriptions

8th Grade Night

At our eighth-grade night event, we invited students
from Worthingway Middle School to join us and learn
more about FIRST and robotics within high school. We
had thirty student attendees who had the opportunity to
ask questions and hear from WorBots.

Worthington Kilbourne Activities Fair

At the Worthington Kilbourne Activities Fair, we annually
have freshmen coming from five Worthington middle
schools — a total of approximately four hundred
students — hear from current WorBots and see the
previous season’s robot in action.

Worthington Hills STEM Night

At Worthington Hills STEM Night, we demonstrated our
robot and provided interactive activities for over two
hundred elementary-aged students and their families.
We showed CAD designs and discussed opportunities
for them to get involved in robotics before high school.

Destination Imagination Presentation

Destination Imagination is a STEAM-based tournament
available to elementary-aged students in Worthington.
We invited these groups into our workspace to see
additional ways to get involved with STEM and learn a
little about robotics and engineering.

Worthington School Board Presentation

If we qualify for Worlds, we visit a school board meeting
to present our program and robot. Here, the district
learns about the status of Worthington FIRST and offers
recognition for students on 4145.

CORI Invitational

We seasonally host the CORI Invitational in conjunction
with the PAST Foundation and Center for Robotics
Innovation. This event brings together over thirty teams
and one thousand people from around Ohio, and it
provides an opportunity for community leaders such as
our superintendent as well as Worthington students to
see STEM in action.

15
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Cultivating a Culture of STEM in Worthington, Ohio

Worthington District Science Day

The Worthington District Science Day brings together
STEM-interested students to present their science fair
projects, showcase innovation challenges, and enjoy fun
activities. Here, we demonstrate our robot and discuss
STEM with five hundred community members.

Kilbourne Middle School Shop Tour

At our Kilbourne Middle School Shop Tour, twenty
students from KMS learned more about robotics as they
heard from leaders of each subgroup. These students
went on to move from an informal robotics club at their
school to FTC Team 16284, the 8-Bit Bandits.

Bluffsview Elementary Science Night

At Bluffsview Elementary Science Night, we presented
robotics to interested families and provided interactive
activities for those attending. This outreach event
engaged approximately two hundred people.

Worthingway Middle School STEM Night

At Worthingway Middle School STEM Night, we brought
together students from one of our schools with an FLL
team to learn more about STEM and robotics while
seeing where FIRST can take them if they stay involved
through high school.

Middle School Robotics Competition

At Kilbourne Middle School, we ran an informal robotics
competition where students from multiple middle
schools ran sumo and maze robots. This provided an
opportunity for schools with developing FIRST programs
to get involved with robotics.

16
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Cultivating a Culture of STEM in Worthington, Ohio

Worthington STEM Fair

At Worthington STEM fairs and events, the WorBots offer
interactive activities to community members, engaging
Worthington locals of all ages and giving them an
opportunity to hear about STEM in Worthington.

Worthington Kilbourne Freshman Orientation

At freshmen orientation in the school we are based out
of, we annually bring our competition robot and game
elements along with team members to engage students
and recruit new team members. We annually reach four
hundred incoming students through this event.

FLL Robot Demonstration

We bring a robot to visit our FLL teams to inspire
students to remain involved in FIRST throughout their
academic careers, engaging thirty students annually.

Columbus Dispatch ThisWeekWorthington Article

We were featured in the Worthington subsection of the
Columbus Dispatch, where over six thousand people
locally had the chance to read about what FIRST is and
FIRST within Worthington, Ohio.

Meeting with School District for FIRST Support

We ran an event in which our school district officials
came into our workspace to hear our students talk about
STEM and the critical role of FIRST in STEM education in
and beyond Worthington. Here, we advocated for coach
stipends, support for new teams, and partnerships in
identifying potential elementary coaches.

Wilson Hill LEGO Robotics Club

At an elementary school in our district, we started and
mentored an informal robotics club in 2021 to engage
students as we worked out the logistics of an FLL team
there. This impacted twenty students.

17
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Cultivating a Culture of STEM in Worthington, Ohio

Bluffsview CAS Robot Demonstration

At Bluffsview Elementary, we visited an after-school
program and demonstrated our robot in fun ways —
such as demonstrating the shooting mechanisms by
having the robot shoot into basketball hoops, climb, and
drive in front of the crowd of thirty students, many of
whom expressed that they now wanted to build robots.

Worthington Kilbourne Student News Segment

On the Worthington Kilbourne news, our team was
featured at competitions — with both our Chairman’s
video and footage from our matches. This is shown to all
students in the school on Fridays (about one thousand).

Thomas Worthington Student News Segment

On the Thomas Worthington news, Flock Talk, our team
was featured at competitions — with both our
Chairman’s video and footage from our matches. This is
shown to all students on Fridays (over one thousand).

Elementary School Shop Tours

In the summer of 2022, we ran tours inviting elementary
school students and their families to see our shop space
and learn more about how they can get involved with
STEM through FIRST. This reached approximately thirty
people.

Olentangy Caverns Robot Demonstrations

At a geology camp in a nearby cave, we demonstrated
our robot and talked to the students (aged six through
eleven) about robotics. Many of these ninety students
were not from Worthington, so they are students we
don’t see at our more local events. We helped ten of
these kids connect with teams in their districts.

18
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Worthington Libraries LEGO Battle Bots

At a library a few miles away from our shop, we helped
run a free workshop where kids could come and modify
robots to compete in a battle-bots-style competition.
This engaged thirty children and their families.

School Board Meeting STEM Advocacy

At a regular school board meeting during the planning
phase for school remodels, the team attended and had a
representative speak to the school board about STEM
education. This led to a discussion with district officials
about how STEM spaces can be preserved.

Thomas Worthington Freshman Activities Fair

At the TWHS freshmen activities fair, we bring a robot,
competition videos, photos, information, and game
elements along with team members to engage students
and recruit new team members. We annually reach four
hundred incoming students through this event.

Freshman PLTW Class Presentations

In freshmen STEM classes, we discussed how they could
apply what they were learning in their classes to build
robots on the team and discussed the benefits of FIRST
beyond high school.

Thomas Worthington High School Newsletter
In the TWHS newsletter, over one thousand families
received information about our team, its mission,
competitions, and how they could get involved.

Thomas Worthington Student News Interview

At the start of the 2022 school year, our team presidents
spoke with our student news anchors to educate
students in the school about FIRST, detail the impact it
has, and share information about upcoming meetings.

19
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Thomas Worthington Involvement Fair

The TWHS involvement fair demonstrates every club
and team, but our booth was one of the most attended
with a robot swerving around in front of it. All of the
students in the school had the opportunity to hear about
the team and see videos of us in competition, with many
students citing the event as their reason for joining.

Principles of Engineering PLTW Class Presentations
In sophomore STEM classes, we discussed how they
could apply what they were learning in their classes to
build robots on the team and discussed the benefits of
FIRST beyond high school.

CAD Presentation

In CAD classes, we discussed how they could apply what
they were learning in their classes to build robots on the
team and discussed the benefits of FIRST beyond high
school.

Worthington Market Day

Worthington Market Day is the largest single-day event
in Worthington. FC Bank invited us to present our team
at one of their booths and demonstrate our robot in front
of that allowing community leaders, alumni, families,
and Worthington residents to learn about our team and
FIRST.

Worthington Middle School Shop Tour

We invited STEM-interested middle school families and
students into our shop to hear about FIRST and how they
can get involved in and before high school from team
members and alumni who mentor. Many of these
students were on a feeder team and intended to move to
one of the middle school teams.

Lake Shore Shop Tour

Before the start of the 2023 season, we invited one of our
sponsors, Lake Shore, into our shop space to see our
2022 robot in action and hear from our teammates. Some
of our teammates also had the opportunity to talk about
their career plans for the future and hear about
internship opportunities.

20
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ATS Shop Tour

We invited ATS, a team sponsor, into our shop to see our
2022 robot before the start of the season and hear about
our competition experiences. They also shared their
industry experience with students and discussed their
new facility.

FLL Shop Tour

We invited FLL students and families into our shop to
hear from some of our students who moved from FLL to
FRC, talk about all of the different subteams, meet some
more WorBots (other than those they know as student
mentors), and drive a robot. Many of them indicated that
they were eager to remain involved with robotics.

Turn for Troops

We annually participate in Turn for Troops, an event at a
local store called Woodcraft, to turn pens on lathes and
write handwritten letters for veterans going on Honor
Flights.

Habitat for Humanity

We use our large team size to improve our broader
Central Community through participating in Habitat for
Humanity events. Here, team members help to work on
homes.

Drives

For the 2023 season, we partnered with two of our FLL
teams to run a LEGO drive for children at Nationwide
Children’s Hospital and the Ronald McDonald house. We
collected thirty-two LEGO sets. We also use our
presence in both schools to benefit our community
through running seasonal food and resource drives for
the Worthington Food and Resource Pantry. This season,
we partnered with our FT'C team to run this drive in the
middle school as well.

21
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Outreach Event Analysis

Goal Worked Toward

Indicatox(s) of Success

Worked Toward

Direct results

Kilbourne Activities
Fair

improves team succession and
consistently gain new members.

subteam obtained and
retained.

8™ Grade Night Develop a training system that At least three students per 30 students reached
improves team succession and subteam obtained and 6 students joined to the
consistently gain new members. retained. WorBots

Worthington Develop a training system that At least three students per 500 students reached

26 interested students
joined

Board Presentation

schools, and educational institutions.

Worthington City School Board
in our shop annually.

Worthington Hills Expand the presence of FIRST within Run or participate in events at 200 students and parents
STEM Night Worthington and Worthington all schools — regardless of reached

Schools. feeder team status. 2 students joined
Destination Expand the presence of FIRST within Run or participate in events at 20 students reached
Imagination Worthington and Worthington all schools — regardless of
Presentation Schools. feeder team status.
Worthington School Mature partnerships with businesses, | Have 5 members of the 30 school officials

reached
3 follow-up meetings

CORI Invitational

Expand the presence of FIRST within
Worthington and Worthington
Schools.

Run or participate in at least 3
whole-community events
seasonally.

3,000 community
members reached.
23 teams reached
annually.

Worthington District
Science Day

Expand the presence of FIRST within
Worthington and Worthington
Schools.

Run or participate in events at
all schools — regardless of
feeder team status.

1,000 community
members reached.
4 students joined.

Kilbourne Middle

Expand the presence of FIRST within

Run or participate in events at

1 FTC team started

Elementary Science
Night

Worthington and Worthington
Schools.

all schools — regardless of
feeder team status.

School Shop Tour Worthington and Worthington all schools — regardless of 20 students reached
Schools. feeder team status. 4 students joined
Bluffsview Expand the presence of FIRST within Run or participate in events at 200 students and

families reached
1 student joined

school robotics programs.

WorBots annually

Worthingway Middle | Expand the presence of FIRST within Run or participate in events at 30 students reached
School STEM Night Worthington and Worthington all schools — regardless of

Schools. feeder team status.
Middle School Expand the presence of FIRST within Run or participate in events at 75 students and parents
Robotics Worthington and Worthington all schools — regardless of reached
Competition Schools. feeder team status. 4 students joined.
Worthington STEM Expand the presence of FIRST within Run or participate in events at 300 students and parents
Fair Worthington and Worthington all schools — regardless of reached

Schools. feeder team status.
Worthington Develop a training system that At least three students per 500 students reached
Kilbourne Freshman improves team succession and subteam obtained and 15 students joined
Orientation consistently gain new members. retained. Adequate subteam

membership

FLL Robot Develop a high retention of students All feeder team students have 20 students reached
Demonstration from elementary school to high the opportunity to connect to 100% retention of

students on the team
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Kilbourne Student
News Segment

Worthington and Worthington
Schools.

all schools — regardless of
feeder team status.

Columbus Dispatch Expand the presence of FIRST within Run or participate in at least 3 6,000 people reached
ThisWeekWorthington | Worthington and Worthington whole-community events
Article Schools. seasonally.
Meeting with School Mature partnerships with businesses, | Have 5 members of the Preserved shop space
District for FIRST schools, and educational institutions. Worthington City School Board | Grew TWHS STEM space
Support in our shop annually.
Wilson Hill LEGO Develop a high retention of students All feeder team students have 20 students reached.
Robotics Club from elementary school to high the opportunity to connect to All students progressed
school robotics programs. WorBots annually to FLL.
Bluffsview CAS Robot | Expand the presence of FIRST within Run or participate in events at 46 students reached
Demonstration Worthington and Worthington all schools — regardless of
Schools. feeder team status.
Worthington Expand the presence of FIRST within Run or participate in events at 1,250 students reached

Thomas Worthington
Student News
Segment

Expand the presence of FIRST within
Worthington and Worthington
Schools.

Run or participate in events at
all schools — regardless of
feeder team status.

1,810 students reached

Elementary School
Shop Tours

Expand the presence of FIRST within
Worthington and Worthington
Schools.

Run or participate in events at
all schools — regardless of
feeder team status.

90 students reached
97 parents reached

Olentangy Caverns
Robot

Mature partnerships with businesses,
schools, and educational institutions.

Reach groups beyond our
small community and maintain

68 students reached
3 students connected to

Class Presentations

retain members from both schools.

membership between schools.

Demonstrations means of doing so. FIRST in their district.

Worthington Expand the presence of FIRST within Run or participate in at least 3 47 students reached

Libraries LEGO Worthington and Worthington whole-community events

Battle Bots Schools. seasonally.

School Board Mature partnerships with businesses, | Have 5 members of the 30 district employees

Meeting STEM schools, and educational institutions. Worthington City School Board | reached

Advocacy in our shop annually. Shop space preserved
STEM space preserved

Thomas Worthington | Strengthen partnership at TWHS to 5 consecutive seasons of equal | 500 students reached

Freshman Activities retain members from both schools. membership between schools. | 8 students joined

Fair

Freshman PLTW Strengthen partnership at TWHS to 5 consecutive seasons of equal | 120 students reached

4 students joined

Thomas Worthington
High School
Newsletter

Strengthen partnership at TWHS to
retain members from both schools.

5 consecutive seasons of equal
membership between schools.

1,810 students reached

Thomas Worthington
Student News
Interview

Strengthen partnership at TWHS to
retain members from both schools.

5 consecutive seasons of equal
membership between schools.

1,810 families reached

Thomas Worthington
Involvement Fair

Develop a training system that
improves team succession and
consistently gain new members.

At least three students per
subteam obtained and
retained.

500 students reached
3 students joined

Principles of
Engineering PLTW
Class Presentations

Strengthen partnership at TWHS to
retain members from both schools.

5 consecutive seasons of equal
membership between schools.

90 students reached
1 student joined
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CAD Presentation

Strengthen partnership at TWHS to
retain members from both schools.

5 consecutive seasons of equal
membership between schools.

20 students reached

from elementary school to high
school robotics programs.

the opportunity to connect to
WorBots annually

Worthington Market Expand the presence of FIRST within Run or participate in at least 3 1 mentor acquired
Day Worthington and Worthington whole-community events 800 people reached
Schools. seasonally.
Worthington Middle Expand the presence of FIRST within Run or participate in at least 3 30 students reached
School Shop Tour Worthington and Worthington whole-community events
Schools. seasonally.
Lake Shore Shop Tour | Mature partnerships with businesses, | Retain machine shop and T representatives of
schools, and educational institutions. sponsor relationships sponsors engaged
2 students offered
internships
ATS Shop Tour Mature partnerships with businesses, | Retain machine shop and 5 representatives of
schools, and educational institutions. sponsor relationships sponsors engaged
FLL Shop Tour Develop a high retention of students All feeder team students have 30 families reached

Turn for Troops

Serve our community through
giveback activities.

4,145 hours of active
community outreach work.

94 pens turned
94 letters written

Habitat for Humanity

Serve our community through
giveback activities.

4,145 hours of active
community outreach work.

1 home worked on

Resource Drives

Serve our community through
giveback activities.

4,145 hours of active
community outreach work.

50 items collected for
the resource pantry

and website branding and
management.

engagement.

LEGO Toy Drive Serve our community through 4,145 hours of active 32 LEGO Kkits collected
giveback activities. community outreach work. and donated to
Nationwide Children’s
Hospital.
Social Media Develop cohesive team social media 500% increase in social media | 36,000 people reached

Twiltar (£8.3%)

WorBots 4145 2022-2023 Reach Breakdown

Shop Toars [0.B%:)
Demanstrations (1.9%
Heasting Of-Saasors (12%)
Ipstagram (3.3%)

Preasnlaticne
School Events (8.2%)

Aurtichesy Newslattars
[1T.E%)
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Impact Maximization

In the past season, we have seen significant progress toward our goals as outlined above.
With the aforementioned efforts being relatively new, one of our current focuses is sustaining
and expanding. these efforts to ensure that we can maximize our community reach and
impact. As such, we have developed the following plan to ensure necessary means for event
repetition and growth. The goal of our work is not focused solely on reach numbers; we are
focusing on the spread of STEM to students and community members who lacked those
knowledge or opportunities prior to learning about or getting involved with our program.

The timeline for all procedural and structural changes is by January 6™, 2024 with an
expected implementation start date of June 4™, 2024 for all changes that are not to a specific
event. All changes are to be documented in the Master Folder including corresponding
dates, images, and changes made to the following plans. This will ensure that the approach
can be repeated and future alterations to events consider the impact of these changes. No
changes not outlined in this document shall be made without approval from team officers
and all involved leads; no officer or lead should disapprove of any suggestions fitting our
goal unless it is detrimental to team operations.

WorBots should consistently work to involve themselves and the team in the community with
the mindset of impact over reach. Being one of the three pillars of our focus — engage,
inspire, impact — it is important that we are going beyond numbers and generating a
positive impact on STEM, the lives of those in Worthington, and our students.

Methodology and Implementation

Shop tours are to be fully standardized (Appendix I), including smaller group sizes and
longer time spent in each station, allowing more connection between WorBots and those
attending. For shop tours involving younger students, we will have one period of time that is
longer and more specialized, allowing students to choose which subteam they desire to
engage the most with. The aim of this is to engage attendees and demonstrate their STEM
capabilities to inspire them to get involved at their corresponding levels.

Documentation of events with younger students to track effectiveness is to be implemented
through creating a feeder team interest form similar to the model created for the WorBots .
Supplementary to this, we will maintain both projected and actual rosters of all team events,
allowing us to cross-reference them for future statistics and program analysis. The goal of
this modification is to better track and modify outreach in accordance with its success,
making it more engaging for those reached and increasing individual event impact.

Demonstrations of our program and robot will include more interactive components to
support the initial introduction to the robot and its functions. Our current interactive
components are a design challenge, which we can expand upon through connecting it to
selling their idea to a company and applying it to small prototypes. The aim of this
modification is to engage more students and inspire them to get involved with FIRST through
a sense of empowerment from a product of their work at our events.

School events’ reach is maximized numerically; however, we want to increase the number of
events we participate in at each school, as we average approximately three whole-school
events and two audience-specific events annually. To do so, we have added a school
calendar review to our summer agenda, at which time we will go through school events for
the coming school year and contact school staff to get involved with them when possible.
The objective of this event is to increase student awareness of FIRST; increasing involvement
in STEM classes and interest in STEM careers, even if team membership is directly impacted.

25



O 80;

WorBots 4145
Cultivating a Culture of STEM in Worthington, Ohio

Instagram reach will be increased through consistent posting of informational materials.
Within the mindset of increasing awareness and involvement in STEM as opposed to
numbers, we will also include statistics pertaining to awareness of social media pages prior
to joining through our interest survey and a survey at our parent meeting. This will
presumably show the effectiveness of our social media, as it will give us a stronger idea of
our audience and provide information about our program to our following.

Documentation of impact on alumni will be further tracked through communication via our
team Discord. Here, we will ask alumni to inform current members of their involvement with
other teams or FIRST events as well as why they chose to get involved. We will then increase
our focus on replicating the source of their interest in remaining involved on our team,
converting the 100% of upperclassmen who currently have interest in participating after high
school into actively-participating alumni. The aim of this effort is to increase involvement in
FIRST beyond high school, thus promoting a culture of STEM in Worthington, Ohio.

Resource Drive impact will be maximized by creating a robotics-themed incentive for the
class that donates the most to the drive as well as partnering with our FTC team to connect
this effort to middle school students. This allows us to increase donations and share our
values with our younger students. Furthermore, we will contact groups such as the student
council to ensure drives do not overlap and begin promoting the drives sooner. The aim of
this is to better support families in our community.

Team branding and graphics will be modified to follow a team branding inventory (Appendix
II. This will be available in our Master Folder, ensuring that it is sustained beyond our
current team membership. This branding will also be expanded upon in a branding
document, outlining the meaning of each guideline and detailing appropriate steps for
approaching a scenario not covered in the provided branding information. The goal of this
modification is to ensure that our team is recognizable across platforms, at competition, and
in-person so we are more memorable and, therefore, can be repeatedly identified.

Graphic standardization will be approached by recruiting new graphic design members. To
do so, we will partner with our communications technology classes, which include students
interested in graphic design. We will also intertwine graphic design with our business
program, which will encourage more students to learn and adhere to branding guidelines.
The goal of this is to ensure a sustainable graphic design program and ensure that all team
publications are consistent and timely.

Training will be modified so that the team information and history portion involves all
students — not just students in the business program. Furthermore, new students will be
interviewed by returning business students with the suggested awards questions publicized
by FIRST to better simulate the competition environment and ensure retention of information
about their subteam and the whole team. The goal of this modification is to prevent team
information loss or reliance on our lead mentor to serve as our source of information
predating current members.

Presentations will be modified so new business students are more involved with classroom
presentations. Business rookies currently participate in a sustainability presentation, which is
a presentation we do for Merrill Lynch and FC Bank detailing the components of the
business plan; however, returning members tend to lead all other community presentations.
The aim of this modification is to allow new business students to develop presentation skills
in a low-stress environment.
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Growth from 2021-2022 Season

Our focus for implementation impact were as follows: grow the business and design sectors
of the team, increase team diversity, maintain the Worthington FIRST Pathway, and expand
the Worthington FIRST pathway. All of the following were successfully achieved during the
off-season, during which time we expanded upon on-season efforts. Between 2022 and 2023,
we reached approximately eighteen thousand community members (Appendix III).

To grow the business sector of the team, we contacted the Entrepreneurship Business
Academy (EBA) and acquired two new members of our business program, both of whom are
completing their first season on the team. We focused on this goal beyond a recruitment
perspective with a new training program. This covered all sectors of the business team —
awards, treasury, and fundraising. Participants wrote a letter for catering donations, served
as “judges” for our Impact Award materials, and practiced cold calling.

To grow the design sector of our team, we presented in a CAD class at one of our schools.
This effort brought in students; however, we needed to increase our retention, causing us to
modify our training program. The program allows students working on the robot design to
complete a design challenge created by our design lead, which is then applied to the
fabrication rookies who take this design and turn it into a prototype. This method allows us to
best simulate the competition environment. We struggled to find graphic design members,
but we mitigated this by teaching business rookies graphic design. We also appointed a
social media lead, which encouraged more students to participate in graphic design. This
also significantly increased our community and broader reach.

To increase team diversity, we reached out to the SWENext directors who promoted our
program to their students. We also maintained our decreased team fee and sustained
sponsor relationships to ensure that our scholarship program could continue.

To maintain the Worthington FIRST Pathway, we worked with our school district at our robot
reveal event. We followed this with meets to discuss Worthington STEM, gaining district
support for these teams. We also continued to supply funding and mentors to our teams, as
well as continuing our FTC team’s operation under our 501(c)(3). To grow it further, we
started an informal team at one of the schools without a feeder team, resulting in FLL 57154.

Progress Toward 2021-2022 Impact Goals
I 2021-2022 [l 2022-2023

50

40

30

20

10

New members on the Members who identify Members from an Students moving from
business subteam (%) as female (%) ethnically diverse feeder programs (FLL
background (%) and FTC) (%)
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Appendix I: Revised Shop Tour Agenda
For the purpose of this outline, it is to be assumed that the shop tour begins at 4:00 p.m. and
ends at 6:00 p.m.

Agenda for Youth Tours
Pre-4:00 p.m.: Run game video and have team members talk to students in the common room

4:00 p.m. to 4:10 p.m.: Team leads introduce themselves and provide brief summaries of
their subteams. Business leads introduce the “More than Robots" concept; fabrication leads
discuss shop safety.
4:10 p.m. to 4:15 p.m.: Students are broken into groups and assigned to stations A-E.
Station A: Fabrication
Station B: Design
Station C: Programming
Station D: Business/Marketing
Station E: Electrical/Pneumatics

4:15 p.m. to 4:25 p.m.: Students participate in their first station’s activities, then move to the
next letter.

Station Transition

4:30 p.m. to 4:40 p.m.: Students participate in their second station’s activities, then move to
the next letter.

Station Transition

4:45 p.m. to 4:55 p.m.: Students participate in their third station’s activities, then move to the
next letter.

Station Transition

5:00 p.m. to 5:10 p.m.: Students participate in their fourth station’s activities, then move to the
next letter.

Station Transition

5:15 p.m. to 5:25 p.m.: Students participate in their fifth station’s activities, then move to the
next letter.

Select Station to Learn More About and Transition

5:30 p.m. to 6:00 p.m.: Students hear more about and engage with the subteam that
interested them the most throughout the tour.
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Agenda for Non-Youth Tours
Pre-4:00 p.m.: Run game video and have team members talk to attendees in the common

room

4:00 p.m. to 4:15 p.m.: Team leads introduce themselves and provide brief summaries of
their subteams. Business leads introduce the “More than Robots” concept; fabrication leads
discuss shop safety.

4:15 p.m. to 4:35 p.m.: Attendees hear from fabrication and design team members about the
functionality of the robot, see a demonstration of it in action, and have the opportunity to
drive it.

4:35 p.m. to 4:55 p.m.: Attendees hear from programming members about the controls of the
robot and the overall program.

4:55 p.m. to 5:25 p.m.: Attendees hear from electrical and pneumatics members, who detail

their respective systems on the off-season and competition robots.

5:25 p.m. to 5:45 p.m.: Attendees hear from the business team members, who discuss the
impact of FIRST, Worthington STEM, and program operations holistically.

5:45 p.m. to 6:00 p.m.: The business team summarizes the tour and recognizes any
contributions from the attending group.
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Appendix II: Branding Inventory

Semicolons are used to separate appropriate variations on capitalization and wording.

Team Name

Formal, non-FIRST Communication: The Worthington
Robotics Team

Informal and FIRST Communication: WorBots; WorBots 4145;
the WorBots.

Team Mission

Banners/Posters/Shirts/Graphics: To cultivate a culture of
STEM in Worthington, Ohio; To cultivate a culture of STEM in
Worthington, Ohio through engaging, inspiring, and
impacting our community.
Full Documents:
Our mission is to cultivate a culture of STEM in Worthington,
Ohio through:
Engaging the community through our STEM and
non-STEM outreach.
Inspiring future generations of lifelong STEM learners
through our constantly improving cohesive K-12 pathway
while increasing retention and diversity in STEM fields.
Impacting our community through giveback activities
and contributing to the workforce with our growing
internship programs.

Slogan

Engage, Inspire, Impact; ENGAGE, INSPIRE, IMPACT

Team Colors (HEX)

Logos
Black background solely to show
text

Team Shirts

Red: #d80001
Blue: #21344d9
Grey: #d4d5d7

Friday: Game shirt, which should include the logo, sponsors
on the back, the slogan (when possible), a game-specific
design, and be black

Saturday: Team shirt, black with the team logo and name

Fonts

Rockwell for team publications
Bullet points must be gears for graphics
RPG for game shirts
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Appendix III: Reach Data

B g

Worthington Schools Newsletter

8th Grade Night

Worthington Kilbourne Activities Fair - Worthington, Ohio
Hills STEM Night - Worthington, Ohio

Published Accident Report Form - Website

Published Safety Rules Poster - Website

Published Safety Certification Reminders - Website
Published Pit Safety Poster - Website

Published Safety Checklist - Website

Published Safety Seminar - Website

Destination Imagination Presentation - Worthington, Ohio
Developed and Distributed Safety Kits

Worthington School Board Presentation

CORI Invitational - Worthington, Ohio

District Science Day - Worthington, Ohio

Kilbourne Shop Tour - Worthington, Ohio

Bluffsview Elementary Science Night - Worthington, Ohio
WKHS Football Game

CORI Invitational - Worthington, Ohio

Worthingway Middle School STEM Night - Worthington, Ohio
FIRST LEGO League Team 44451

FIRSTLEGO League Team 44452

FIRST Tech Challenge Team 16284

FIRSTLEGO League Team 44451

FIRST LEGO League Team 44452

FIRST Tech Challenge Team 16284

Middle School Robotics Competition - Worthington, Ohio
STEM Fair - Worthington, Ohio

Science Day - Worthington, Ohio

FIRST LEGO League Team 44451

FIRSTLEGO League Team 44452

FIRST Tech Challenge Team 16284

5,000

30
500
200

20

20

20

20

20

20

20

60

30

1,000
500

20
200
300

1,000

30

10

10

20

10

10

20

15
300
100

10

10

20
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FIRSTLEGO League Team 44451 10
FIRST LEGO League Team 44452 10
FIRST Tech Challenge Team 16284 20
Freshman Orientation Robot Demonstration - Worthington Kilbourne High

School 500
Columbus Dispatch Article 6,000
Meeting with School District Officials for FIRST Support - Worthington, Ohio 20

Meeting with Principals and the Directors of Primary and

Secondary Education for Worthington FIRST Support - Worthington, Ohio 15
Wilson Hill LEGO Robotics Club - Worthington, Ohio 20
Wilson Hill LEGO Robotics Club - Worthington, Ohio 20
Worthington Kilbourne Activities Fair - Worthington, Ohio 500
Bluffsview CAS Robot Demonstration - Worthington, Ohio 46
Published Business Resources 240
Published Recruiting Resources 240
Worthington Kilbourne Student News Segment 1,250
Thomas Worthington Student News Segment 1,810
May 5th, 2022 Elementary School Shop Tour - Worthington Ohio 60
May 10th, 2022 Elementary School Shop Tour - Worthington Ohio 60
May 12th, 2022 Elementary School Shop Tour - Worthington Ohio 60
Olentangy Caverns Robot Demonstration Week 1 - Worthington, Ohio 33
Olentangy Caverns Robot Demonstration Week 2 - Worthington, Ohio 35
Worthington Libraries LEGO Battle Bots - Worthington, Ohio 47
School Board Meeting STEM Advocacy - Worthington, Ohio 30
Thomas Worthington Freshman Activities Fair - Worthington, Ohio 500
Worthington Kilbourne Freshmen First Day - Worthington, Ohio 500
Demonstration for Freshmen PLTW Class 1 - Worthington, Ohio 30
Demonstration for Freshmen PLTW Class 2 - Worthington, Ohio 30
Thomas Worthington High School Newsletter 1,810

Thomas Worthington Student News Interview 1,810
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Thomas Worthington Involvement Fair - Worthington, Ohio
POE Presentation 1 - Worthington, Ohio
POE Presentation 2 - Worthington, Ohio
POE Presentation 3 - Worthington, Ohio
CAD Presentation

Worthington Market Day

FIRST LEGO League Team 57154

FIRST Tech Challenge Team 16284
FIRST LEGO League Team 44451

FIRST LEGO League Team 44452

FIRST LEGO League Team 57154
Worthington Middle School Shop Tour - Worthington, Ohio
CORI Invitational - Worthington, Ohio
FLL Shop Tour

Lake Shore Shop Tour

ATS Shop Tour

FLL Shop Tour

Curriculum Night Presentation

FC Bank Presentation

Merrill Lynch Presentation

Chipotle Presentation

Impower.ai Presentation

Worthington School Board Presentation / Robot Reveal

Reach Summary

1-Season Reach

*All reach is adjusted for definite overlap in the one-season and composite reach

summaries; there may be some unintended overlap.

500
30
30
30
30

800
15
15
15
15
15
30

1,000
30
20
20
50

200
20
20
20
20
20

28,256
18,651

*When reach must be estimated, we use the lower end of our potential reach as suggested

by the Impact Award definitions.
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Appendix IV: All Team Statistics

Lt
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We have 36 team members and 11 mentors.
3t 5 (45%) of our mentors are alumni.
137 out of 149 (92%) team alumni chose to pursue STEM education after high school.
149 out of 149 (100%) team alumni graduated high school and went on to college.
7 (710%) of our team leads are female.
21 (568.3%) of our team members are new.
12 (33.6%) of our team members are from an ethnically diverse background.
15 (41.7%) of our team members identify as female.
23 (63.9%) of our team members are from an underrepresented minority in STEM.
18 (50%) of our team members are from Thomas Worthington High School; 50% of
our team members are from Worthington Kilbourne High School.
7 (19.4%) of our team members have siblings who are or were on the WorBots.
Our average unweighted GPA is 3.89
Our average weighted GPA is 4.11
25 (69.4%) of our team members are in the PLTW program.
3 (8.3%) of our team members are taking business courses.
14 (38.9%) of our team members are taking art courses.
22 (61.1%) of our team members are taking music courses.
20 (55.6%) of our team members play a sport outside of robotics.
11 (30.6%) of our team members hold leadership positions in their other sports or
clubs.
35 (97.2%) of our team members intend to pursue careers in STEM.
14 (82.4%) of our 17 upperclassmen members cite FIRST as their reason for wanting
to pursue STEM.
28 (171.8%) of our team members attended an event we were at prior to joining the
team.
14 (38.9%) of our team members were on a feeder team prior to joining.
16 (44.4%) of team members cite outreach events or feeder teams as their reason for
joining.
5 (13.9%) of team members cite announcements as their reason for joining.
6 (16.7% of team members cite PLTW teachers as their reason for joining.
17 (100%) of 17 upperclassmen have an interest in remaining involved in FIRST
beyond high school.
6 (16.7%) of team members joined with an interest in business.
14 (38.9%) of team members joined with an interest in graphic design.
16 (44.4%) of team members joined with an interest in programming.
11 (30.6%) of team members joined with an interest in fabrication.
15 (41.7%) of our team members joined with an interest in CAD.
26 students joined from the WKHS Activities Fair.
6 students joined from 8™ Grade Night.
2 students joined from Worthington Hills STEM Night.
4 students joined from Worthington District Science Day.
1 student joined from Bluffsview Science Night.
4 students joined from our Kilbourne Middle School Shop Tour.
4 students joined from our Middle School Robotics Competition.
5 students joined from the Thomas Worthington High School Freshmen Activities Fair.
4 students joined from our Freshmen Class PLTW Presentations.
3 students joined from the Thomas Worthington High School Involvement Fair.
1 student joined from our Principles of Engineering Class Presentation.
13 (61.9%) of our new team members followed at least one of our social media pages
prior to attending their first team meeting.
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Membership Needs Assessment

Subteam Minimum Minimum Number of
Name Members Needed Members to Recruit
Fabrication 10 5
Design 5 3-4
Programming 5 1-2
Electrical/Pneumatics 3 2
Drive 2 0
Vision 1 1
Safety 1 1
Graphic Design 2 1
Business 5 2-3
Scouting 20 N/A
Finance 2 1
Marketing 3 2

*This reflects recruitment need — not number of members retained after the recruiting process

To ensure effective recruitment and sustainable operations, the previous chart serves to
outline the absolute need — the goal is to exceed each number. All students acquired will be
expected to attend a preliminary meeting, where they hear about opportunities within each
subteam. They will then progress to our pre-established training program. All students
interested in the program should have access to the team calendars and contact information
for their respective leads — ensuring retention by demonstrating necessary commitment
from the beginning of the season.

All students interested in overlapping subteams, as defined by the inability to participate
meaningfully in both, will be given the opportunity to choose one subteam of the two and
encouraged to participate in both areas of training to determine which they are most
passionate about. Students will not be sent to a subteam specifically; however, leads may
encourage students to get involved in a non-overlapping subteam in the event that
membership requirements are not met.
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Recruiting Methodology

Method Audience Location Deadline
Freshman Orientation Student Body WKHS August 17th
Involvement Day Student Body TWHS September 19th
Activities Fair Student Body TWHS August 17th
Department Emails Dependant on WKHS & TWHS September 5th
Department
Flyers (with emails) Student Body WKHS & TWHS September 5th
Newsletters Student Body WKHS & TWHS September 5th
Announcements Student Body WKHS & TWHS August 29th
Student News Student Body WKHS & TWHS August 29th
Posters Student Body WKHS & TWHS August 29th
Freshmen PLTW Technical-Side | TWHS September 25th
Presentations Students
CAD Presentation Student Body TWHS September 25th
Sophomore PLTW Technical-Side | TWHS September 25th
Presentations Students
Student Emails Business WKHS & TWHS October 5th
Individual Recruitment Dependent on WKHS & TWHS N/A

Member

The focus of all recruiting events is to ensure team sustainability for the coming seasons. We
have found that outreach events and PLTW presentations are our strongest means of
recruitment alongside feeder programs. Many events this year are targeted toward Thomas
Worthington High School (TWHS) because we have historically struggled to engage students
there due to our operations taking place in Worthington Kilbourne High School (WKHS).

In terms of reaching the whole student body, we provide broad information about all of our

subteams and allow participants to guide the conversation toward subteams they feel
interested in. We find that this effectively balances general information with specific
information, making the events more effective for student engagement.
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Math Department: We reach out to the heads of both schools’ math departments to engage
students for scouting, finance, business, programming, and fabrication.

Science Department: We reach out to the heads of both schools’ science departments
primarily to recruit for fabrication and programming.

STEM Department: We reach out to the heads of both schools’ science departments
primarily to recruit for fabrication, design, and programming.

English Department: We reach out to the heads of both schools’ English departments
primarily to recruit for business and marketing.

Business Department: We reach out to the heads of both schools’ business departments
primarily to recruit for business, finance, and marketing.

Art Department: We reach out to the heads of both schools’ art departments primarily to
recruit for graphic design.

Theater Department: We reach out to the heads of both schools’ theater departments
primarily to recruit for business and marketing.

Library: We reach out to the heads of both schools’ library departments primarily to recruit
for business and marketing.

Society of Women Engineers (SWENext): We reach out to the heads of both schools’
SWENext programs to ensure that engineering-focused women in our schools know about
FIRST.
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Preseason Important Recruiting Dates

August 17th - WKHS and TWHS Freshman Orientation and Activities Fair
August 29th - Student news and posters deadlines

September 5th - Department emails, flyers, and newsletters deadlines
September 19th - TWHS Involvement Day

September 25th - PLTW presentations and CAD presentation last day
October 5th - Student email deadline

October 16th - Middle school shop tour

October 23rd - CORI Invitational

October 26th - Rookie training starts

December 17th - Saturday build day

January 7th - Kickoff
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2022-2023 Recruiting Results (01/08/2023 Revision)

The following documented results were not a part of the initial plan but are included in this
document to guide future recruiting efforts and highlight effective methods of acquiring
team members.

Subteam Minimum Number of Members Gained
Name Members to Recruit

Fabrication 5 5
Design 3-4 7
Programming 1-2 7
Electrical/Pneumatics 2 2
Drive 0 0
Vision 1 2
Safety 1 1
Graphic Design 1 1
Business 2-3 2
Scouting N/A 1
Finance 1 2
Marketing 2 2

*This is greater than the number of new students we have, as many students participate in multiple subteams.

At the beginning of the season, new team members fill out a form citing their reasons for
joining the team. This season, outreach, feeder teams, and our PLTW presentations were

reportedly our most effective efforts.
2022-2023 Rookie WorBot Reasons for Joining

Announcements
19.0%

Contact on the WorBots
19.0%

PLTW Teachers
14.3%

Outreach/Feeder Teams
47.6%
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Necessary Modifications (01/08/2023 Revision)
Students did not directly cite teachers who may have learned about our program from
department emails, posters, student news, or flyers as their reasons for joining. While this
may be the result of many events and modes of communication during the recruiting season,
modifying these efforts may mitigate this lack of impact.

To improve the effectiveness of department emails, we may want to provide team contact
points and offer a presentation for both the department and their students, which may allow
more teachers and students to learn more about how classroom education is built upon in
FIRST — regardless of student subteam. We can also consolidate this information into an
information-dense handout and Google Slides presentation, which will mitigate concerns
regarding time needed for presentations if departments find this to be a barrier.

To improve the effectiveness of posters, we can make them more information dense as
opposed to focusing on one graphic and spread more of them throughout the schools. We
also may need to use a larger QR code and potentially include copies of team informational
materials in it to interest students more and convey what our program is about prior to the
first meeting. Additionally, we can make our name and logo more prominent on each, as they
are recognizable within both schools.

To improve the effectiveness of flyers, we can get them into more classrooms and make them
more focused on specific content so they are less information-dense, then include a QR code
with resources describing the roles of our different subteams, schedule, and how to contact
the team if you see the flyers after the informational meeting. Furthermore, we can add them
to our social media links and create digital, downloadable versions for students.

To improve the effectiveness of student news interviews, we will include all of our team leads
as opposed to our two presidents, allowing students to get baseline information about each
subteam, and provide places students can learn more so those students who are interested
know where to look for more information than we had time to cover.
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Executive Summary

Mission Statement
Our mission is to cultivate a culture of STEM in Worthington, Ohio through:

1t Engaging the community through our STEM and non-STEM outreach

1t Inspiring future generations of lifelong STEM learners through our constantly
improving cohesive K-12 pathway while increasing retention and diversity in
STEM fields

3t Impacting our community through giveback activities and contributing to the
workforce with our growing internship programs

WorBots Core Values

3¢ Innovation 3t Initiative
3t Education 3t Teamwork
3t Inspiration 1t Professionalism

Team Summary

Founded in 2012, the WorBots have grown from a small team with less than twenty
members to a pathway program encompassing five FIRST® teams with 36 students
in FRC. We connect both high schools within our district, allowing us to leverage
STEM, business, and art programs from Thomas Worthington and Worthington
Kilbourne. Since our founding, our focus has been providing STEM opportunities to
those in Worthington. As such, we have started teams for younger students — three
FLL and one FTC — which we have sustained through funding and mentorship since
their inception to provide consistent opportunities for Worthington students. To
further fulfill our mission, our team is consistently expanding our involvement in
giveback and outreach. This season, we have added to our seasonal giveback
activities — Turn for Troops, Habitat for Humanity, and a food drive — with a LEGO
drive for the holidays in partnership with our FLL teams. We have also completed
forty-two outreach events this year.

_ Bt ]

2014 2016 2018 2020/2021 2023
2013
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Team Description

Rookie Season
Location
School Affiliations

Team
Demographics

Team Organization

2012

Worthington, Ohio

Worthington Kilbourne and Thomas Worthington High School

36 Team Members
3t 15 Female
3t 21Male
3t 21 New
3t 15 Returning

11 Mentors

5 Alumni

3 Employees of Sponsors
3 Parents of Alumni

Fabrication
Design

Drive
Programming
Vision
Electrical
Pneumatics

Safety

Scouting
Graphic Design
Business
Finance
Marketing

togedhe g et e gt et e B o o 3 o
(ogkedie g e e gt e
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Operational Plan

Recruitment

The WorBots take a multifaceted approach to recruiting team members each season.
Our primary means of recruitment comes from our partnership with the Project Lead
the Way (PLTW) program in our schools; these teachers allow us to present in their
classrooms and promote our program. Alongside our PLTW partnership, a large
portion of our rookie team members seasonally come from outreach events such as
activity and involvement fairs, feeder teams, STEM fairs, and local competitions.
Supplementary to these sources, our team appears in announcements and
newsletters, individually recruits students, and communicates with the business
program to reach a broader non-technical audience. At the beginning of the season,
we produce a recruitment plan outlining seasonal needs for each subteam and
corresponding method revisions.

2022-2023 Rookie WorBot Reasons for Joining All WorBot R for Joini
orBot Reasons for Joining

Announcements
13.9%

Contact on the WorBots
19.0%

Contact on the WorBots
22.2%

PLTW Teachers
19.4%

Outreach/Feeder Teams
41.6%

Outreach/Feeder Teams
144%

Training
The WorBots have developed and refined a training program we run prior to the start
of the season that involves students regardless of their experience with PLTW or
feeder programs. Our training model involves pairing rookie and returning students
to foster communication, technical skill, and confidence in new students as they
move into the build season. The program has evolved from all of the new members
concentrating on building one large robot to crash courses in various skills
applicable to fabrication specialties, which are then applied to multiple rookie
robots as returning members provide guidance. Programming rookies work to
develop basic code for the robots before they are built, and modify it when the
fabrication rookies are done with their crash courses. In conjunction with this
training technique, rookie team members work to build an off-season competition
robot to ensure that all students are engaged. This season, we developed a
business-specific training program that builds skills such as formal writing,
presenting, communication, phone calls, and emails. The training is capstoned by a
sustainability, marketing, and operations presentation, which is a collaborative effort
between new and returning members of our business sector.
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Expectations

All team members are expected to uphold and emulate our mission of cultivating a
culture of STEM in Worthington, Ohio through exemplary professionalism within
their communication and work, as well as significant contribution to their subteam,
team fundraising efforts, and team outreach events. All team members must adhere
to safety rules and communicate safety information to the appropriate leads and
mentors when warranted. Members are expected to maintain strong academic
standing. Furthermore, team members are expected to pay the team fee unless they
have discussed a scholarship with the team mentors.

Officers are in charge of either a specific branch of the team (presidents) or
administrative oversight (secretary and treasurer). They are responsible for
communicating with the subteam leads, mentors, and boosters. Their role is to
ensure that all of the aforementioned parties are operating cohesively. They oversee
and approve all major operations on their respective sectors of the team.

Leads are defined as those in charge of a specific subteam. They are expected to
ensure proper communication at all times with other leads, team officers, and
mentors. They are further expected to maintain consistent attendance and
punctuality, as they have a time-intensive role and serve as models for new team
members to emulate. When working with all team members, they are expected to
maintain good teaching practices and prioritize education.

Mentors are expected to follow the mentor description provided by FIRST®. They
provide a knowledge base for the team and support students throughout the build
season as well as through off-season endeavors. Mentors supplement the learning
process — they do not produce any work such as code, parts of the robot, designs,
business plans, or award documents (excluding Dean’s List).

Contribution Recognition

For the WorBots, it is of the utmost importance that we recognize the outstanding
contributions of our dedicated students and mentors; as such, we submit Woodie
Flowers essays and Dean’s List submissions to acknowledge them. At competition
dinners, we recognize our members through a student award series run by team
leads to highlight events throughout the season. At the end-of-season banquet, leads
and mentors discuss and distribute awards such as Rookie of the Year and Future
Lead to commend members of the team for their commitment to excellence on the
team.
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Subteam Roles

Fabrication: Works with the design team to determine the components of the robot
needed for the game. They transfer the design from CAD models produced by
design to the prototypes and final robot.

Design: Works with the fabrication team to consolidate team ideas into a CAD file
that corresponds with the team strategy for the seasonal competition. They lay out
the parts of the robot prior to the final build.

Programming: Works to develop code to operate the robot as dictated by the
necessities of the game and the design of the robot. They are responsible for the
autonomous portion of the robot and work with the drive team to determine controls.

Electrical and Pneumatics: Works to ensure that all electrical and pneumatic systems
are operational and on the robot.

Drive: Maneuvers the robot at competitions and events the team attends during,
before, and after the season.

Vision: Manages the Al vision systems on the robot and works with the system used
for the season to maximize success when the robot is operating autonomously.

Safety: Ensures that all team members are informed of proper safety procedures and
have access to safety equipment such as safety goggles and earplugs.

Graphic Design: Produces designs and media cohesive with the team brand to
promote the team on social media, in the schools, and at events.

Business: Monitors team sustainability, runs administrative efforts, plans outreach
events, produces award submissions, and creates business and actions plans.

Scouting: Collects information regarding team performance for the WorBots and
those we compete with to analyze trends and determine potential alliance partners.
Finance: Develops and maintains a budget with the business team and the boosters.
Marketing: Performs fundraising activities and maintains corporate partnerships

through communicative efforts to ensure successful team operations. Runs
recruitment efforts to ensure sustainability in conjunction with the business team.
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Safety

The WorBots work to maintain safety on our team through implementing strict
documentation of safety certifications, accessible safety resources, and injuries. In
addition to maintaining documentation for our team, our safety team produces
resources such as kits, posters, checklists, and report forms to maintain consistency
each year and support the growth of other teams.

Preseason and Postseason
Before and after the start of the competition season, the WorBots prioritize the
following:

It Working to promote the Worthington Robotics Program through outreach
events and mentoring feeder teams.

Recruiting and training team members to ensure strong succession and
adequate preparation for the build season.

Documenting strengths, weaknesses, opportunities, and threats of the whole
team as well as efforts to maintain continuous improvement.

Preparing for off-season events, documenting lessons learned, and filling
gaps that would otherwise exist with the lack of seniors.

¢ Acquiring sponsorships for the coming season.

to S o B

It is an expectation that team members are consistent with their attendance and
contributions regardless of if the meetings precede or follow the beginning of the
build season.

Build Season

During the build season, the team meets Monday through Thursday from 3:30 p.m. to
7:30 p.m. and Saturdays from 10:00 a.m. to 4:00 p.m. The focus is work necessitated
by member-specific subteams, and consistent attendance is expected. While the
strategic goals remain a focus, short-term goals are emphasized during this period.

Communication

The WorBots’ team members are expected to communicate with one another and the
mentors using the team Discord. Leads, officers, and mentors communicate
important whole-team and subteam specific information here. Additionally, we
communicate meeting information through Instagram and Twitter, and we developed
a whole-team calendar available through our website along with subteam-specific
calendars run by corresponding leads to communicate important dates.
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Finances

Fundraising

The WorBots officially begin the fundraising season during May each year. Members
of the marketing team research companies, prioritizing not only potential monetary
sponsors, but service and parts sponsors that reduce expenses. As part of our
fundraising efforts, we connect with companies through three common interests:

3t Supporting the community
3t Building a pathway for future employment
3t Increasing public awareness of their company

The WorBots initiate this process by sending letters and emails as well as cold calling
companies, with the goal of securing an in-person meeting. At an initial meeting,
members give a brief presentation of the FIRST® program, team accomplishments,
and sponsor benefits. Sponsor benefits include 501(c)(3) tax deductions, and the
aforementioned common interests. Sponsor benefits vary based on level.

Triple Diamond
$25,000+

Inclusion in leam name [ COMEPANY WorBols) te be announced af all
competitions each time the team is introduced, and all previous benefils.

Diamond
$10,000
Branded banners displayed at all competiions, Name and logo displayed

prominently (in largest font) on team shirts and in all marketing and
informational material andg all previous benelils,

Platinum

%5,000

Name and loge displayed on leam shirts and in all markeling and informational
material, and all previous benefits.

{ Gold

$1,000
Name and logo displayed on team shirts, and all previous benefits.

Silver

<8500

Company sticker to be displayed on WorBots robot during all exhibitions and
competitions, Recognition in our end of pear publication.

Once a new sponsor has been acquired, the WorBots invite them into our workshop
for a tour and to meet our members. It is essential that we express our gratitude for
their contribution and have them see our team in action.
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During the 2021-2022 Rapid React season, the WorBots had seventeen corporate
sponsors and five private donors. Our sponsors Lake Shore Cryotronics and ATS
Automation both met with us in our shop to see our progress as a team and provide
professional advice in 2022. In 2023, they visited our shop again for a shop tour and
discussed internships with our team members.

One of our focuses is maintaining sponsor relationships seasonally. To ensure this,
we maintain contact and communication through email updates, sponsorship
renewal letters, and in-person meetings. Sponsor relationships are further
strengthened through team alumni acting as interns.

Income and Expenses

‘ 2022-2023 Income

Sponsors $30,500.00
L3 Harris $2,500.00
Lake Shore Cryotronics $5,000.00
The Electric Connection $500.00
DHL $500.00
ATS Automation $10,000.00
JP Morgan/Chase $2,000.00
NASA Grant $3,000.00
Safelite Grant $2,000.00
AEP Grant $5,000.00
Restaurant Fundraisers $900.00
Chipotle $600.00
City BBQ $300.00
Other $17,700.00
Private Donations $4,000.00
Wolfpack Gymnastics Invitational $3,000.00
CORI Concessions $700.00
Team Fee $4,000.00
Worthington City Schools (World's Only) $6,000.00

Total Income:

$49,100.00
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\ 2022-2023 Expenses

Miami Valley Regional $6,000.00
Buckeye Regional $3,000.00
Greater Pittsburgh Regional $3,000.00
FRC Championship $6,000.00
Robot

(including shipping and unused parts) $7,000.00
Team Meals $3,000.00
Practice Field $1,000.00
Team Merch $1,000.00
Feeder Programs $1,400.00
Total Expenses $31,400.00
Net Income $17,700.00

Financial Plan

The WorBots work to ensure financial sustainability by building a reserve fund in the
event that sponsorships are not seasonally retained and, therefore, cannot fund all
necessary seasonal costs. To maintain this fund, we work to add a total net income
between ten and twenty thousand dollars. To ensure that we fall within this range, we
maintain sponsor relationships throughout the season with invitations into our shop,
emails updating our sponsors during the season, annual presentations, and
post-competition summaries, including photos, discussion of any awards won, our
ranking, and match videos. Internships with two of our key sponsors, ATS Automation
and Lake Shore Cryotronics, connect them with our alumni.

To decrease team expenses, the WorBots work to build relationships with parts and
service companies; these sponsorships provide free or reduced costs for plastics
and aluminum or waterjet cutting and CNC milling services, as we do not have the
capability to do either in our workshop space. Some of these sponsors joined us at
our kickoff event, allowing them to see what the team would be working on for the
season as well as meet our team members.

Our largest non-sponsorship fundraising effort is the Wolfpack Gymnastics
Invitational. Each January, the WorBots assist the Worthington Kilbourne gymnastics
team in the hosting all-Ohio meet through setup, tear-down, timing, and scoring
through the event. Additionally, the WorBots run a concession stand throughout the
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two-day event. We further fundraise through restaurant fundraisers such as Chipotle
and City Barbeque as well as corporate match programs.

While each student is expected to participate in the fundraising activities, the team
offers scholarships and provides transportation to competitions for those in need.
We ensure every student has an opportunity to be part of the WorBots no matter their
financial means

In the past three seasons, the aforementioned methodology has resulted in a fund
able to sustain operations for over one season without any revenue, and two seasons
when team fees are accounted for as a constant source.
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Strategic Plan

Strategic Planning

Before each season, the WorBots discuss successes and challenges from the previous
season. These are compiled into lists to guide our off-season team development.
Outcomes of the previous season also help us determine our strengths, weaknesses,
opportunities, and threats as well as next steps to maintain sustainability.

SWOT Analysis
Strengths Weaknesses
¥*  Financial accessibility ¥t Minimal teacher
¥t Recruitment involvement
it Sponsor retention ¥  Community giveback
¥  Community outreach Lt Social media presence
Lt Strong FRC relationships
Opportunities SWOT Threats
Lt School board relationship Lt Longevity of our
Lt Local business training program
relationships 1t Heavy reliance on the
It Feeder pathway lead mentor
%t Mentorship from
sponsors
Strengths

The WorBots have developed a program designed to ensure that all students have
access to STEM through FIRST®. To do this, we offer scholarships to students who
cannot afford team fees. We exponentially increased our recruiting efforts within our
second school by presenting to all of the PLTW classes and ensuring that business
students learn about the non-technical aspects of the team. Part of this also comes
from our outreach events, which have inspired many students and community
members to get involved with STEM. Furthermore, we have strong relationships with
both sponsors and FRC teams that help us to succeed.

Weaknesses

One of the WorBots’ current weaknesses is involvement from teachers within our
school. While we have made efforts to improve this through presenting to TWHS
PLTW classes, most of our team’s mentors do not work at Worthington Schools. Along
with this, we have a low number of mentors, which we are trying to combat by
contacting returning sponsors to engage them through mentorship. Furthermore, we
have limited presence on almost all social media platforms, and we are looking to
expand seasonal participation in giveback activities.
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Opportunities

The WorBots have many opportunities to further expand our program. One area is
our relationship with our school district. We have worked to expand our partnership
through meetings and presentations, and we are looking to continue expanding this
relationship as both high schools are re-done to ensure that STEM opportunities in
Worthington continue to grow. Through our consistently-growing feeder pathway, we
are expanding beyond our FRC level and encouraging young students to expand
STEM knowledge.

Threats

The WorBots seasonally identify threats in order to ensure that we are sustainable.
One of our biggest identified threats is a longevity of succession planning because
members typically reach leadership positions within their last year on the team,
causing seasonal rotation of leads. To mitigate this, we are maintaining our training
program and implementing more meticulous documentation practices to ensure that
team members are prepared each season and we don’t face seasonal knowledge
loss. Another identified threat is the large number of tasks our head mentor handles.
To mitigate this, we are working with our sponsors to acquire new mentors and
consultants for our subteams.

Season Goals

At the beginning of each season, in response to documented lessons learned, the
team mission, and reasonable progression, the WorBots work to develop seasonal
goals. These goals are referenced throughout the season to ensure that the team
continuously improves. For the 2022-2023 season, our goals are as follows:

Retain sponsors from the 2021-2022 season

Start two new feeder programs

Mentor all four feeder programs

Qualify for the FIRST® Championship

Complete two new giveback activities

Develop a more cohesive team brand

togo b o R ok o b o

Long-Term Goals

With the mission of cultivating a culture of STEM in Worthington, Ohio, the WorBots
have developed specific goals and paired them with indicators of success to ensure
consistent team development and impact on our community. These goals are worked
toward through various events, program revisions, projects, and meetings; then, the
success is documented in our outreach plan. This plan analyzes each event in terms
of measurable results, reach, and growth from previous seasons — allowing us to
regularly improve upon and audit our work on the team and in our community.
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Goal Time |Indicators of Success
Develop a high retention of | Five Lt At least 80% of elementary school robotics program
students from elementary years students join FRC teams.
school to high school %t All feeder team students have the opportunity to
robotics programs. connect to WorBots annually
Expand the presence of Two 1t Every school has an FLL/FTC team.
FIRST within Worthington years %t Run or participate in at least 3 whole-community events
and Worthington Schools. seasonally.
Run or participate in events at all schools — regardless
of feeder team status.
Develop a training system Three %t  Returning students feel prepared to enter each season.
that improves team years %t 90% rookie retention.
succession and consistently %t At least three students per subteam obtained and
gain new members. retained.
Mature our relationship with | Two %t 10 members join from that program.
the SWE Next group within years ¥t 2 or more events with them annually.
both schools.
Develop cohesive team Two Lt 500% increase in social media engagement.
social media and website years 3+ Communication is consistent on all social media.
branding and management. %t Have consistent graphics in all media and publications.
Develop a resource library Yearly %+ Have all produced resources available through the
for incoming team members | effort website.
to prevent information loss. ¥+ Document all technical changes to ensure sustainability.
Sustain and grow the rainy Two £+ $35,000 rainy day fund available consistently at the end
day fund to ensure team years of each season.
sustainability.
Mature partnerships with Four Retain machine shop and sponsor relationships
businesses, schools, and years Have 5 members of the Worthington City School Board
educational institutions. in our shop annually.
Reach groups beyond our small community and
maintain means of doing so.
Maintain long-term Yearly 1t Have all statistics available in the master folder.
development data and effort 1t Have statistics for each season.
statistics.
Strengthen partnership at Five 1t 5 consecutive seasons of equal membership between
TWHS to retain members years schools.
from both schools.
Serve our community Three It 4,145 hours of active community outreach work.
through giveback activities. | years
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Outreach and Feeder Teams

FIRST® LEGO League

The WorBots have proudly started three FIRST® LEGO League Teams: FLL 44451, FLL
44452, and FLL 57154. Since their inception, we have provided student mentors for
each of the teams weekly, providing guidance on both technical skills and FIRST®
Core Values as the students progress throughout the build season. We also offer shop
tours and robot demonstrations to engage students in FIRST® and promote ongoing
pathway membership.

FIRST® Tech Challenge

The WorBots have started one FIRST® Tech Challenge team: FTC 16284, the 8-Bit
Bandits. We provide student mentors to guide the students through the engineering
design process, marketing, and the Core Values. We have seen high retention rates
from this program, with twenty-five percent of our team members coming from this
program, which we promote through shop tours and program demonstrations.

CORI Invitational

Each year, the WorBots host an FRC off-season invitational sponsored by the Center
of Robotics Innovation (CORI) in conjunction with the PAST Foundation. This even
brings together over thirty teams from Central Ohio and the surrounding area to
compete in the competition for one last time. CORI engages Worthington community
members, students on our feeder teams, prospective rookies, and school board
officials as they see FIRST® in action.

Shop Tours

Seasonally, the WorBots invite students from our middle schools, elementary schools,
SWENext chapters, and feeder teams to join us in our workshop to learn more about
FIRST®. This provides students with an opportunity to learn about FIRST® and how to
get involved regardless of their age range, and it gives us an opportunity to promote
the FIRST® pathway in Worthington.

Robot Demonstrations

The WorBots bring our robot all over Worthington. At Worthington Market Day,
Science Day, Freshmen Day, STEM fairs, activities fairs, elementary schools,
playgrounds, school board meetings, and many other places, we have showcased
our program by demonstrating the capabilities of our robot and letting attendees
interact with robotics hands-on.
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STEM Nights

At science fairs and STEM nights throughout the year, the WorBots volunteer to
present about STEM through interactive activities and robot demonstrations. This
engages young students in robotics and encourages them to get involved with STEM.

Worthington School Board

The WorBots consistently build upon our relationship with our school district. We
rely heavily on STEM teachers to promote our program to their students and ensure
that we have open communication with both the board and teachers in our schools.
Each fall, we formally invite the Worthington school board, superintendent, and
principals from both high schools to join us at the CORI Invitational. As a result of
our close relationships and in an effort to further promote the STEM programs in our
schools, the Worthington School administration has provided financial support for
the WorBots to attend the FRC World Championships each year we have qualified.

For the 2022 season, we ran a robot reveal event for our district. This brought board
leaders into our space to hear from our business team about the importance of
Worthington STEM and see our robot Mercury in action for the first time. This
meeting led to a second discussion about expanding into elementary schools and
coach stipends. As the discussion about re-doing the high schools was underway, we
spoke at a school board meeting on the importance of STEM education.

Giveback Activities

The WorBots seasonally work to give back to our community. We participate in Turn
for Troops, an event at Woodcraft, where our team turns pens on lathes and writes
letters for veterans on Honor Flights. We also participate in Habitat for Humanity and
run annual food drives. This season, we joined our FLL teams to run a LEGO drive for
children at Nationwide Children’s Hospital for the holidays.

WorBots 4145 2022-2023 Reach Breakdown

Shop Tours (0.6%)
Demonstrations (1.9%
Hosting Off-Seasons (1.9%
Instagram (3.3%)
Presentations/

School Events (8.2%)

Articles/ Newsletters
(17.8%)

Twitter (66.3%)
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Contact Information

Website

https://worbots4145.0rg/

Team Email worbots4145@gmail.com

Social Media | Instagram: @worbots4145

Twitter: @worbots4145

Lead Mentor Tom Karns

tkarns@wscloud.org
614-783-4620

Team
Meetings

Worthington Kilbourne High School
1499 Hard Road, Columbus, OH 43235

Sponsorship Checks should be made payable to: Worthington Robotics
Information Boosters

Worthington Robotics Boosters is a 501(c)(3) organization
dedicated to furthering the FIRST® program in the Worthington
Schools. Donations are tax deductible. Our W9 and 501(c)(3)
Authorization forms are located on our website.

L¥ L)

62



WorBots 4145

Engage, Inspire, Impact

0N O,

Thank You, Mr. Karns

% WorBots 4145 Founding Mentor

¥ Passionate about our students growth and
development

% Spends countless hours mentoring our students and
leading the robotics program
& During build and competition season, Mr. Karns

spends an average of 40+ hours a week

& Inthe offseason, he spends on average 20+ hours

aweek
% Nominated for the Woodie Flowers Award, which
recognizes ding imp on student:

Mission Statement

Our mission is to cultivate a culture of STEM in Worthington, Ohio through:

¥ Engaging the community through our STEM and non-STEM outreach

3% Inspiring future generations of lifelong STEM learners through our
constantly improving cohesive K-12 pathway while increasing retention and
diversity in STEM fields

3% Impacting our community through giveback activities and contributing to
the workforce with our growing internship programs

This Season

Our goals for the 2022-2023 season are to:

% Retain sponsors from the 2021-2022 season
¥*  Start two new feeder (FLL and FTC) teams
% Develop a cohesive team brand

But we haven’t stopped at just goals:

% 42 community/school events completed within the past year

¥ Created giveback that is in collaboration with elementary school students
% Effectively trained 21 new students

Training Season Outreach Season

Before, during, and after
build season, we work to
engage the Worthington
community through

Each season, we runa
six-week program to

outreach efforts. We have
participated in over forty
events since our robot

and that all in-shop.
operations are safe.

Worthington FIRST Pathway

FIRSTLEGO League

FIRSTTech Challenge
Worthington has three teams: s C

FIRST Robotics Competition
Worthington has one FRC tearn:

44451 (Worthington Hills) % 16284 (K 4145 (Worthington Kilbourne High
# 44452 (Worthington Hills) School)

% 57154 (Wilson Hil).

Student Impact

FIRST is a lot more than just robots — its impact is not limited to one year or one
competition:

3.89 Average Unweighted GPA

92% of alumni pursued STEM

100% of students cite FIRST as a guiding factor in their career choice

2 seniors this season received STEM internships

1:1 Kilbourne to Thomas Worthington student ratio for the first time

80 Worthington students K-12 currently expanding STEM knowledge out of
the classroom

e B BB BB

Broader Impact

CORI Invitational

3¢ Hosted at WKHS

% Offseason regional robotics
competition

% Brought over 20 teams from
across Ohio to Worthington

% Over 1,000 attendees each
year

3¢ Significant recognition from

the Midwestern STEM

community

Worthington STEM Growth

Your support would greatly improve STEM access.

%t Preserve the shop space — including the workshop and the practice field

% Help us bring more STEM opportunities to the elementary level through
the opportunity to present at an elementary principals meeting.

% Help us connect with teachers through events such as Worthington
Convocation.
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2022 Robot
Reveal

Thank You, Mr. Karns

¥t  WorBots 4145 Founding Mentor
¥+ Passionate about our students growth and
development.
3t Spends countless hours mentoring our students
and leading the robotics program.
& During build and competition season, Mr.
Karns spends an average of 40+ hours a week.
& Inthe offseason, he spends on average 20+
hours a week.

WorBots 4145
© O Cultivating a Culture of STEM in Worthington, Ohio

What is FIRST - The Ultimate Sport for the Mind™

FIRST (For the Inspiration and Recognition of Science and Technology)
Mission
¥t To inspire young people to be science and technology leaders and
innovators, by engaging them in exciting mentor-based programs that
&) Build science, engineering, and technology skills
& Inspire innovation
& Foster well-rounded life capabilities — including self-confidence,
communication, and leadership.

WorBots 4145
© O Cultvaing a Culturo of STEM in Worthington, Ohio

Team History

Q Q For the second time, the

O Vaeeh s fonsidid, WorBots advanced to the

2018 2020
2012 2019 2022

Won Buckeye Regional and Won the Entrepreneurship
qualified for the Championships. Bward at Miami Valley

World Championship!

WorBots 4145
© O Cultivating a Culture of STEM in Worthington, Ohio

Future of STEM in Worthington

‘WorBots 4145 Strategic Goals
3t Expand FIRST LEGO League (FLL) to all elementary schools
& Initiated contact with four principals and PTAs
%t Extend FIRST Tech Challenge
&) Desire to add a second team to the Worthington Kilbourne side
it Exploring a summer robotics camp
¥+ Grow our corporate partnerships — financially and in terms of mentorship

WorBots 4145
© O Culivting a Culture of STEM in Worthington, Ohio

Robot Reveal Day Agenda

1. Shop Tour

2. Brief Presentation

3. Overview of Robot Capabilities
4. Robot Demonstrations

a. Autonomous
b. Drive
c. Shoot

5. Team Pictures

2020 Robot: Atlas

WorBots 4145
OO Cultivaing a Culture of STEM in Worthington, Ohio

Mission Statement and Goals

% Our mission is to cultivate a culture of STEM in Worthington, Ohio
through:

& Engaging the community through our STEM and non-STEM outreach

& Inspiring future generations of lifelong STEM learners through our
constantly improving cohesive K-12 pathway while increasing
retention and diversity in STEM fields

& Impacting our community through giveback activities and
contributing to the workforce with our growing internship programs

% Our 2022 Goals
& Build a sustainable fundraising pipeline
& Expand our giveback activities

WorBots 4145
O © Cultivaing a Culture of STEM in Worthington, Ohio

Team Overview

% 42 total students
¥ 3.95 average GPA
% Diverse Student Body
& 48% of team members participate in sports.
& 45% of team members are in music programs.
% Promoting STEM
& 93% of team members plan to pursue STEM careers.
& 53% cite FIRST involvement as primary influencer for interest in
STEM.

WorBots 4145
O © Cultivaing a Culture of STEM in Worthington, Ohio

Giveback Activities

Turn for Troops
Habitat for Humanity

Eo e <3

‘Worthington Resource Pantry — Food
Drive

3D-Printing Face Shields for
Delaware County

Buddy Boxes
Worthington C.A.R.E.S. Coalition

o %

WorBots 4145
O © Cultivaing a Culture of STEM in Worthington, Ohio

How can you help?
During the high school transformation...
3%  Preserve practice field at Worthington Kilbourne High School
%% Enhance student learning opportunities through new technology

Expand FIRST’s Reach
% Support and encourage participation within our elementary and middle
schools

& Principal and PTA introductions

& Elementary and middle school stipends
% Expand FRC (high school) coach stipends
% Bring back the Worthington Science Day

WorBots 4145
OO Cultiing  Culture of STEM in Wortington, Ohio
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WorBots 4145
Cultivating a Culture of STEM in Worthington, Ohio

2022 School Board Meeting Speech on STEM
Hello, everyone. My name is Natalie Diebert, and I am a sophomore from Thomas
Worthington High School. I am a member of the Worthington Robotics Team, also
known as the WorBots.

In the past thirty years, STEM employment has increased by over eighty percent
(Pew Research Center). This growth will not stop. Within the next ten years, the
Bureau of Labor Statistics estimates that over eight hundred thousand STEM jobs will
open across America, yet STEM education is not expanding to accommodate this.
Within Ohio, these statistics are only becoming more relevant. As Intel becomes a
keystone for the local job market in Central Ohio, it is imperative to support all
students interested in STEM careers throughout the Worthington School District.

As a member of the WorBots, I have seen the impact our program has had on myself
and my peers. We are a part of an international program called FIRST — For the
Inspiration and Recognition of Science and Technology — which engages students
from all backgrounds. The level I'm involved with, the high school program, gives
students the chance to work together to design, prototype, build, and program a
robot in only six weeks to then compete against 180 other teams from around the
world. This season, the robot used Al vision targeting to track, intake, and shoot balls
into an over eight-foot-high basket in addition to climbing and traversing four bars
(similar to the monkey bars). Working through the engineering design process in
such a short period of time provides an experience parallel to that of professionals
working in the STEM industry. This hands-on experience allows them to apply what
they learned in the PLTW classroom and prepared ninety-two percent of our team’s
alumni as they pursued STEM careers. These opportunities start in elementary
school, where students can also gain exposure to fundamental STEM concepts by
creating smaller robots with guidance from the high school team. And they do not
stop, with these opportunities moving up to middle school, and then high school.

As you consider redesigning the schools, it is crucial to consider how the new design
impacts student’s education. Whether it be at Thomas or Kilbourne, having
additional space and equipment would be pivotal in creating both a killer robot and
the future of STEM education in Worthington. As a community, we have the
opportunity to make the next step, take our education to the next level, and expand
our students’ futures.

Thank you.
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WorBots 4145:
Feeder Pathway

Cultivating a Culture of STEM in Worthington, Ohio

L}

FIRST: For the Inspiration and Recognition of Science and Technology. FIRST is an international
program connecting students, mentors, and communities with realistic, engaging STEM
opportunities. It is more than just robots. Through emphasizing the FIRST Core Values such as
Gracious Professionalism, teamwork, and inclusion students develop valuable knowledge and
skills they carry with them throughout their lives.

Through FIRST, real-world opportunities develop knowledge and empower students to get

involved. Every student from the WorBots, the Worthington high school FIRST team, has gone to

college, with 92% majoring in STEM. Team members are connected with STEM professionals
through upperclassmen internship opportunities and engineers serving as team mentors.
Within the broader FIRST program, 50% of female alumni declare a major in engineering or
computer science by their fourth year of college and 81% of alumni overall declare a STEM
major.

In Worthington, we have five FIRST teams and are developing a cohesive pathway to ensure all

students have access to STEM education. Levels of the pathway preceding FIRST Robotics
Competition are connected with our high school students, fostering confidence in all students.
To get connected with a team, you can email us through worbots4145@gmail.com or look on

worbots4145.0rg.

FIRST LEGO League

FIRST LEGO League teams are
composed of elementary and middle
school students. Using LEGO kits
and block programing, students
develop foundational STEM
knowledge. Through presentations,
students emphasize community
impact, innovation, and teamwork.
Worthington has three teams: 44451
(Worthington Hills), 44452
(Worthington Hills), and 57154
(Wilson Hill).

FIRST Tech Challenge

FIRST Tech Challenge teams are
composed of middle and high school
students who develop STEM
knowledge through designing,
prototyping, programming, and
building 18x18x18 robots. Teams also
participate in marketing and
acquiring financial support. Through
outreach events, Worthington has one
FTC team: 16284 (Kilbourne Middle
School). It is open to all district
students.

For more information about FIRST programs: https://www.firstinspires.org/

FIRST Robotics Competition

FIRST Robotics Competition teams
are composed of high school
students. It combines real-world
engineering skills through
125-pound robots, CAD, and
programming with business
through acquiring sponsors. Teams
participate in community events.
Worthington has one FRC team:
4145 (Worthington Kilbourne High
School) that is open to all high
school students.
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WorBots 4145:
Q Q Team Information

Cultivating a Culture of STEM in Worthington, Ohio

The WorBots are at the high school level of the
FIRST program, meaning we build robots that are
approximately 120 pounds. For the first fifteen
seconds, the robot runs off of programming alone,
and then it is controlled by the driver for the
remaining time.

During competitions, robots work in alliances,
meaning three robots compete against three other
robots. Alliances during qualification matches are
random, so your partner for one match may be
your opponent for the next.

Last season, we were tasked with building a robot
that could shoot into multiple levels (sort of like
basketball) then traverse up bars and hang (sort of
like monkey bars).

For the We are a part of the FIRST
program, which encourages
Inspiration and students K-12 to explore STEM
through hands-on learning
experiences. It is open to all
students who are interested in
learning more, and it far more

Recognition of

Science and

Technologv than robots.
Subteams:
e Business e Marketing
e CAD e Programming
e Electrical e Safety
e TFabrication e Scouting
e CraphicDesign e Strategy

f g? G) @WorBots4145

WorBots4145@gmail.com
https://worbots4145.org/




WorBots 4145:
Q Q Family Involvement

Cultivating a Culture of STEM in Worthington, Ohio

Students in elementary school can get involved through FIRST LEGO League (FLL).
Worthington current has three teams: FLL 44451 (Worthington Hills), FLL 44452 (Worthington
Hills), and FLL 57154 (Wilson Hill). These teams are open to forth and fifth grade students at
their respective schools. For less time-intensive opportunities, the Worthington PLTW Summer
Camp and various school outreach events connect students to STEM annually. Communication
with schools informs students and families of these events ahead of time.

Students in middle school can get involved through FIRST Tech Challenge (FTC). Worthington
currently has one FTC team, FTC 16284 (Kilbourne Middle School); however, it is open to all
students in the district. For less time-intensive opportunities, students can participate in the
Worthington PLTW Summer Camp or attend any of the events held in Worthington.
Communication with schools informs students and families of these events ahead of time.

Students in high school can get involved through FIRST Robotics Competition (FRC).
Worthington has one FRC team, FRC 4145 (Worthington Kilbourne High School), which is open
to all Worthington high school students. We also attend large school events at Thomas and
Kilbourne — providing annual STEM opportunities. Communication with schools informs
students and families of these events ahead of time.

Caregivers can get involved with pre-existing teams as mentors — sharing professional
experience with STEM students. They can also join our team in building opportunities through
joining Worthington advocacy efforts. To connect their students with the team, inquire about
demonstrations, discuss event possibilities, or get involved in any capacity, the WorBots are

reachable at worbots4145@gmail.com.

FIRST LEGO League FIRST Tech Challenge FIRST Robotics Competition
FIRST LEGO League teams are FIRST Tech Challenge teams are FIRST Robotics Competition teams
composed of elementary and middle composed of middle and high school are composed of high school

school students. Using LEGO kits students who develop STEM students. It combines real-world

and block programing, students knowledge through designing, engineering skills through

develop foundational STEM prototyping, programming, and 125-pound robots, CAD, and
knowledge. Through presentations, building 18x18x18 robots. Teams also programming with business
students emphasize community participate in marketing and through acquiring sponsors. Teams
impact, innovation, and teamwork. acquiring financial support. participate in community events.

For more information about FIRST programs: https://www.firstinspires.org/
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WorBots 4145:
Q Q Local Involvement

Cultivating a Culture of STEM in Worthington, Ohio

FIRST: For the Inspiration and Recognition of Science and Technology. FIRST is an international
program connecting students, mentors, and communities with realistic, engaging STEM
opportunities. It is more than just robots. Through emphasizing the FIRST Core Values such as
Gracious Professionalism, teamwork, and inclusion students develop valuable knowledge and
skills they carry with them throughout their lives. FIRST teams are holistic programs — students
design, build, program, and prototype robots, but they also market, develop local partnerships,
connect young students with STEM, create graphics, impact the world around them through
knowledge- application, and teach their broader community about STEM.

Based out of Worthington Kilbourne High School, the WorBots connect both Worthington City
Schools high schools, connecting students with educational opportunities. We work with
students across the district to expand STEM education and engage them in science, technology,
engineering, and mathematics early-on

Community members can get involved with the FIRST program by sharing their industry
experience with Worthington students through mentorship or short-term events. Because FIRST
is very holistic, students benefit from learning about a broad range of fields and applicable
concepts. Mentors work with the team regularly in subteam-specific areas such as fabrication,
programming, design, marketing, and business to ensure preparedness and provide support in
the learning process. Through short-term events, community members can review specific
presentations or work with teams on very specific aspects of team operations. To meet with our
team and robot or learn more about 4145, we are reachable at worbots4145@gmail.com.

Local businesses can also support student learning through sponsorship. In approximately six
weeks, students design, prototype, and build a complex robot to complete a series of tasks and
challenges — expanding STEM education access throughout Worthington. Sponsorship support
goes to building our robot, competition entrance fees, new equipment, and travel-related
expenses. To meet with our team and robot or learn more about the WorBots, we are reachable

at worbots4145@gmail.com.
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WorBots 4145:
G O 2022-2023 Flyer

Cultivating a Culture of STEM in Worthington, Ohio

The WorBots are gearing up for
the 2022-2022 season and are
looking for curious individuals
to get involved. If you're
interested in fabrication, CAD,
business, marketing, graphic
design, or programming, it’s an
opportunity to do what you
enjoy and grow your
knowledge. Regardless of prior
experience, we will guide you
through the process.

] - ;
-4 \ s
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- _._..i::-:n . il w fflq - -

Through the team, you can learn
how to build a robot, use
complex computer engineering
software, and successfully
present to companies. Through
4145, you can build
preparedness for the future.

Interested? For more information,
you can contact Mr. Brown (TWHS)
or Mr. Karns (WKHS) in the STEM
hallway to learn more. Our first
meeting is October 19th.
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The Columbus Dispatch

Worthington Schools students building
skills for career and life on Worbots
robotics team

2@ Stephen Borgna
ThisWeek

Published 2:20 p.m. ET Jan. 27, 2022 | Updated 4:02 p.m. ET Jan. 28, 2022

Four days a week after school and on Saturdays, a group of students from Worthington
Kilbourne and Thomas Worthington high schools make their way to a workshop at
Kilbourne.

There, instead of playing sports or instruments or doing other extracurricular activities, they
build robots.

The 43 students comprise Worbots 4145, a Worthington Schools robotics team that builds
and programs robots to compete in annual international FIRST Robotics Competition
events, which draw thousands of robotics teams and high schoolers from around the world.

"It's a lot of fun; it's pretty competitive," said Tom Karns, a STEM teacher at Worthington
Schools who has been running the program since it was founded a decade ago. "It's actually
considered to be the sport of the mind."

One of the Worbots 4145 students is Owen Marano, a Kilbourne junior in his third year with
the team. Marano is the fabrication lead who heads the development of the team's robots; he
also serves as the driver.

“I've learned so much about the whole building aspect of the robot,” he said. “I've learned a
lot about the engineering process that we focus heavily on.

“We start with an initial design and move onto prototyping and final build. And we just test it
further and try to keep improving. It’s kind of helped me learn you can always continue to do
better, and there’s no one great solution.”

https://www.dispatch.com/story/news/local/communities/worthington/2022/01/27/worthington-schools-students-building-career-and-life-skills-on-worbot...  1/3
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Worbots 4145 was launched in 2012 with fewer than a dozen members and limited resources,
according to its website, worbots4145.org. Since then, the group has increased in size and
capabilities and has experienced success, having won the FIRST Buckeye regional event in
2018 and 2019.

This year, the team is lined up to compete at regional competitions at the California
University of Pennsylvania from March 16-19, at the Cleveland State University Wolstein
Center from March 23-26 and at the University of Illinois Chicago from April 6-9.

If the team performs well, it will compete in the world championship at the University of
Houston in Texas from April 20-23.

Each competition takes place on a court where robots have to complete such feats as
shooting oversized tennis balls into a large hub and traversing a set of metal bars akin to
monkey bars on what is termed a hangar, according to a FIRST Robotics Youtube video
describing the competition.

At each contest, three Worthington students are matched up with two teams of three
students from other schools to create a nine-person team, and they then compete against
another nine-person team on the playing field.

“It’s not easy — there’s about 60 teams at each event,” Karns said. "You roll in there, and
every game you play you play (is) with someone different. And what’s interesting is the
people you just played with, they’re on the other team the next time.”

The students build and program Worbots’ robots, including a large, complicated build named
Atlas that is programmed to shoot tennis balls into a bucket.

They include Tyler Zupfer, a senior at Thomas in his fourth year with Worbots 4145 who
serves as the assistant program lead.

“TI've learned not only a lot of programming and software skills, but I've also learned how a
lot of the electrical and electrical mechanical aspects interface with a lot of that,” he said.

The robots and the program itself aren’t cheap.

Karns said in the 2019 season, FIRST Robotics teams were permitted to spend up to $4,000
overall on their projects. That figure was increased to $5,000 in the 2020 season.

This year, Karns said, teams are permitted to spend up to $600 per individual part, but

there’s no limit to how much they can spend.
3
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There’s where business outreach and corporate sponsorships come in.

Braylee Hsu, a junior at Thomas in her second year with Worbots 4145, works on business
outreach and securing sponsorships for the team and works on such community outreach
efforts as a food drive planned in the coming weeks.

Hsu said she has worked this year to acquire sponsorships from ATS Ohio and Lake Shore
Cryotronics.

“It’s taught me how to interact with other businesses, and how to reach out to these people,”
she said. “And get to know my team and understand our strengths and weaknesses so I can
communicate with others, ‘This is what we’re doing, and this is how we can make our
community better."

The work during their extracurricular time develops STEM and business skills for the
students, Marano said.

And if all goes according to plan, they’ll win more FIRST Robotics accolades this year to show
their efforts, he said.

“I think it really helps the students and our team to prepare for what’s ahead,” Marano said.
“Around 90-95% of the kids that do our program go into engineering.”

For more information on the Worbots team, go to worbots4145.org.
sborgna@thisweeknews.com

@ThisWeekSteve

https://www.dispatch.com/story/news/local/communities/worthington/2022/01/27/worthington-schools-students-building-career-and-life-skills-on-worbot...  3/3
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WorBots 4145:
Q Q Rookie Training

Cultivating a Culture of STEM in Worthington, Ohio

Program Overview

Each season, we guide prospective rookie team members through designing, building, and
programming a robot in approximately six weeks with guidance from our returning students and
mentors. For our business team, new members create formal presentations and learn formal writing,
presenting, phone calls, and emails. All new members learn about team history and our mission,
building a cohesive program.

e AT -4
By working through a technical
challenge in a short span, new

Throug orking with one
another throughout the

By having returning and new
team members work together

while rookies move

technical members develop

fundamental STEM
knowledge and confidence,
which they carry into the build
season.

throughout the aspects of our
training, rookies develop
relationships with one
another.

Training Timeline

All new students are

duration of rookie training,
our program fosters a sense
of teamwork between new
and returning WorBots.

introduced to the
principles and history of
the team. Technical
students are introduced
to the challenge, while
business students work
on a more in-depth
version of the team
overview and begin a
presentation assignment.

Technical students finish
prototyping and move
onto either fabrication or
programming. Business
students finish their
presentations and get
structural feedback. All
students are expected to
have joined the Discord
server.

Fabrication students finish
building the rookie bot to
pass it on to the
programming students.
Programming students
finalize the code they were
able to work on before
getting the robot. Business
students run their final
presentation and work on
mock sponsorship calls.

Week 2 Week 4

Week 6

Week 1 Week 3 Week 5

Students get to know
their subteam leads and
returning members as
they progress throughout
the challenge given.
Technical team members
finalize the design
process at this point and
move onto prototyping.
Business students work
on presentations.

Technical students carry
on with work in their
respective subgroup.
Subteams should be
one-third of the way
done. Business rookies

Programming students
finish working on the
rookie bot and we run a
“robot reveal” for the
rookie robot. Business
students participate in a

begin presenting their sustainability
presentations to presentation. All rookies
returning members and should apply for the
getting feedback from team on the FIRST

the business team. website at this time.
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Cultivating a Culture of STEM in Worthington, Ohio

Tour Dates:

Shop Tour Schedule

[Day], [Month] [Day], [Year]
[Day], [Month] [Day], [Year]
[Day], [Month] [Day], [Year]

Stations:

Drive

Programming

Business

Pneumatics/Electrical
Programming

Schedule:

*All transitional periods between station rotations are to last 1 minute, excluding the

first transition from 6:20-6:22

5:30
5:55

6:00-6:05
6:05-6:20

6:20-6:22
6:22-6:28
6:29-6:35
6:36-6:42
6:43-6:49
6:50-6:56
6:56-7:00

WorBots arrive at workshop

Finish setup of all stations

1 to 2 WorBots stand by the main entrance to greet visitors
Visitors arrive at workshop

Brief introduction to team members
Game description

Mercury demonstration

General questions

Group Photo

Split students into groups

Transition into stations

Station rotation 1

Station rotation 2

Station rotation 3

Station rotation 4

Station rotation 5

Wrap-up and hand out WorBots pins

18
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2023 Eagle Expert Extravaganza
Time: 6:30 p.m. to 7:30 p.m.
Session One: 6:30 p.m. to 6:50 p.m.
Session Two: 6:50 p.m. to 7:10 p.m.
Session Three: 7:10 p.m. to 7:30 p.m.

Provided Event Description: “Do you have expertise with a particular skill, hobby, or
creative activity? Are you interested in sharing your creativity with others? If you answered
"YES" to these questions, then we NEED YOU! Evening Street is hosting an "Expert
Extravaganza" on Wednesday, March 22, 2023 from 6:30 to 7:30 PM. We need volunteers to
run breakout sessions in which to demonstrate or teach about your expertise and to give
time to families to practice. We envision that you would have 3 sessions, 20 minutes each
with a transition time in between. We encourage any type of activity, as long as it can be
completed indoors and in a classroom setting. Some possibilities: hand crafts or art,
computer/tech/engineering, drama, a life skill, or games, etc.”

Location: Evening Street Elementary School, 885 Evening St, Worthington, OH 43085

Program Goal: To connect young students with real-world engineering concepts and
inspire them to further explore STEM.

Team Program Focus: Working with elementary school students to build engineering
knowledge and confidence — inspiring them to get involved with it from a young age. All
material should be connecting to ideas and elements of their life they frequently interact
with, providing an informational yet engaging experience.

Agenda:
Introductions/Robot Demonstration (Five Minutes)
“What do you think it means to be an engineer?” (Two Minutes)
Connection to how they are already engineers (Minecraft) (One Minute)
Introduction to the design challenge/distribute paper (Three Minutes)
Students work on robot design ideas in small groups (Seven Minutes)
Talk about FLL at their school and distribute pins/stickers (Two Minutes)

Focus Points:
3t Empowering students and guiding them as opposed to giving them one set answer
3t Encouraging creativity within designs
3t Ensuring that all students have the opportunity to get involved with their group
3t Demonstrating that engineering is not something they have to wait to get involved
with.
3t Connecting students with engineering opportunities through FIRST LEGO League.
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General Guidelines

At all events, the goal should be to engage community members in the mission and ideas of
both the FIRST program at large as well as the WorBots more specifically. Within the focus of
innovation, education, inspiration, initiative, teamwork, and professionalism — the WorBots’
core values — discussions team members may have must be modified based on who they
are speaking to, the nature of the event, and the context in which they are interacting.
Regardless of who any representative of the WorBots is talking to, members must remain
professional in their speech and presentation. All attendees of events should feel listened to,
respected, and as though they have gained something from their interaction with the team —
whether that be more information about STEM itself or a better understanding of what FIRST
is and how they can get involved. Curiosity and questions should always be encouraged and
celebrated. Students are more important than planning or curriculum in every case.

When discussing FIRST as opposed to the specific team, only the Core Values of FIRST —
discovery, innovation, impact, inclusion, teamwork, and fun — should be referenced. When
talking about FIRST and the team or just the team, both sets of values should be highlighted.
Regardless of the audience — even groups of engineers or STEM professionals — it is
important to highlight the “more than just robots” aspect of the program. As the WorBots
expand our presence in Worthington and focus on advocating for STEM and FIRST
throughout the district, it is imperative that the community understands that the program is
multidisciplinary and students from all backgrounds and interests have opportunities.

The appropriate references to the WorBots are “program” or “team.” The WorBots are
sustaining Worthington STEM as a cohesive unit, making us a program, but we also operate
within the high school level competitively and fit the description of a team more accurately.
The formalized team name is “The Worthington Robotics Team,” which should be used only
in sponsorship meetings or events outside of the community, as it ties directly to the team’s
location and is similar to the 501(c)(3) name, promoting cohesiveness.

All major outreach activities are to include both returning and rookie members, ensuring the
sustainability of events. A returning member should not intervene unless it is necessitated
when rookie members are speaking to event attendees. Rookie members are to attend a
briefing on events and read through this document before participating in outreach events.
The former is not a requirement for members of the business subteam unless the Outreach
Lead or Communications President feel as though it is necessitated.

The ultimate goal of outreach activities is to cultivate a culture of STEM and engage, inspire,
and impact the Worthington community. All events are intended to be fun for attendees and
students from the WorBots. There is no need for scripts or practice beyond a briefing unless
a student does not feel comfortable or prepared enough — it is important to demonstrate a
passion for STEM and FIRST and have fun!
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Kindergarten Through Third Grade

For this age group, it is important to ensure consistent engagement and monitor how
members are discussing the team. This is likely one of their first introductions to robotics
and STEM, so it is important to use vocabulary that is understandable and comparisons they
can understand. Based on our previous outreach events, these students are very eager to
learn more through questions, so approximately half of the time working with a group should
be dedicated to that unless the kids seem disinterested. When answering questions, it is
important to remember that all information must be clear and that they are asking because
they are genuinely curious. It is important that their curiosity is met with enthusiasm and
encouraged. There should never be a point where questions are shut down. Younger
students may also be excited to talk about their previous interactions with STEM — listen to
them and match their excitement with opportunities they can have at the event or through
FLL.

If they are enthusiastic about certain aspects such as programming, design, fabrication, or
business, connect them with a student from that team to talk to them more. This provides a
more personal and impactful experience and can foster confidence in younger students
because they are able to connect what they are doing with FIRST. All returning members are
also familiar with the FLL program because many of them serve as mentors and the team
sustains those programs, so connecting students with a WorBot familiar with those
opportunities can excite and empower students. Remember that it is important to meet
students where they are and show them all the possibilities available. Some students may
feel as though it isn’t possible when they first see it, so it’s important to recognize that and
show them that anyone can build a robot.

Analogies are one of the most effective ways to connect with younger students. For the
design station, in addition to the design activity, the WorBots also show CAD designs for the
current or most recent season. When talking about how they are developed, connections to
Minecraft are one way to reach students more effectively because it is something they have
experience with. Furthermore, this builds confidence and demonstrates that these
opportunities are attainable. This model is further emulated in business, where the team
often talks about what it means to run a business and connects to that, providing a more
exciting experience.

Standard Event Materials:
3* LEGOs
1t Engineering paper
3t Pencils
3t Season robot
3t Demonstration robot

Key Focuses:

Developing a baseline

Building confidence

Inspiring young students

Showing that STEM is for everyone
Presenting understandable information

o odheheges
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Fourth Through Sixth Grade

For this age group, it is important to foster confidence while connecting to the experience
they already have. These students are also eligible for all district FLL teams, so emphasizing
that opportunity is crucial for both students and Worthington FIRST sustainability. Team
members are still expected to monitor their descriptions to ensure all information is
understandable; however, it is less likely to be a major concern for this age group because,
from team experience, they tend to be more willing to ask questions. Nonetheless, technical
terms that are overly complicated should either be simplified or explained depending on
what is warranted by the context. While these students are still curious, they are also looking
at speakers as role models and are eager to listen, so approximately one-fourth of the time
should be allotted to questions unless otherwise directed by the lead of the respective
subteam, Communications President, or Outreach Lead.

Students are always curious, and that is great! Curiosity builds knowledge and fosters
confidence. When answering questions, it is important to remember that all information must
be clear and that they are asking because they are genuinely curious. It is important that
their curiosity is met with enthusiasm and encouraged. There should never be a point where
questions are shut down. Younger students may also be excited to talk about their previous
interactions with STEM — listen to them and match their excitement with opportunities they
can have at the event or through FLL. If students are interested in something specific and it is
reasonable, focus on that when working with them. Students are the focus — a curriculum is
to support them but should never be focused on instead of genuine engagement. For
structured events with specific groups (such as camps or Scouts workshops), connect the
necessary ideas with what groups are enthusiastic about. Leadership and STEM are always
flexible when those presenting are willing to see them as such.

In addition to the general discussion about feeder programs, it is important to connect
interested students with WorBots who can provide them more specialized information. Many
students each season work with mentorship and all returning members are knowledgeable
about feeder programs. When possible, connect students with the mentor for the team they
are eligible for; otherwise, connect students with returning members.

Standard Event Materials:
LEGOs

Engineering paper
Pencils

Season robot
Demonstration robot
Subcomponents

Tt $F 1 LF 3F XX

Key Focuses:
3t Expanding upon current knowledge
3t Building confidence
%t Inspiring students
¢ Engaging students and families with STEM and FIRST
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Seventh Through Eighth Grade

The key focus for this age group is building upon what they already know and expanding
upon their perspective of what STEM is. For many students, their understanding of STEM will
be very class-oriented, so we want to build the interactive component and show how fun it
can be. Technical terms should be more integrated into the descriptions of each part of the
team and robot, with explanations as needed. These events are also typically longer,
meaning each subteam should strive to provide a fairly in-depth understanding of their field,
and students should be more guided toward their areas of interest after the basic overview.
Questions will likely be more specific, so after the basic presentation, the event should be
student-guided. For students passionate about STEM or in STEM courses, this may mean
elaboration on specific functions; for others, this may mean a longer presentation or more
explanation-based questions.

Students in this age group tend to be less outwardly curious, but that does not mean they are
not. If students aren’t actively asking questions, try and develop a more conversational
atmosphere and connect to their interests. If one student is particularly excited about an
aspect of the program, try to connect them to a team expert after the group event to discuss
further and build their understanding of what their interest looks like in a FIRST-specific
context. When demonstrating subcomponents of the robot or design, tie it into steps of the
engineering-design process and talk about the thought process and prototypes leading up
to the final decisions. Students are the focus — a curriculum is to support them but should
never be focused on instead of genuine engagement. For structured events with specific
groups (such as camps or Scouts workshops), connect the necessary ideas with what groups
are enthusiastic about. Leadership and STEM are always flexible when those presenting are
willing to see them as such.

When discussing opportunities through FIRST, it is important to be holistic in descriptions.
Even if a student seems very interested in the technical aspects, communications should still
be presented; conversely, communications-focused students should still be shown the
technical side. Many students on 4145 are FTC alumni and mentors, so they can talk to the
students about opportunities through that program.

Standard Event Materials:
Annotated CAD Designs
Engineering paper
Pencils

Season robot
Demonstration robot
Subcomponents
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Key Focuses:
3t Expanding upon current knowledge
3t Providing specific STEM understanding
3t Broadening student perspective of STEM
¢ Engaging students and families with STEM and FIRST
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Ninth Through Twelfth Grade

For this group, the goal is to connect students to their existing knowledge, encourage a focus
on STEM careers, recruit, and encourage involvement in Project Lead the Way (PLTW)
classes. For students on the Project Lead the Way track, it is important to highlight that the
WorBots serve as a direct extension of classroom knowledge developed in the PLTW
program. For all students, highlighting the principles of computer science, physics, math,
engineering, design, communications, financial literacy, and entrepreneurship integrated
within team and program operations is important for demonstrating the opportunities
available within FIRST. Regardless of the age or course load of a student, it is important to
highlight that if they are passionate and willing to learn, FIRST will provide them with many
opportunities to develop their knowledge and access to a diverse community.

At all events within Thomas Worthington or Worthington Kilbourne — excluding those with
FIRST teams or other schools (see “FIRST Teams”) — the focus should be education and
recruiting students to the WorBots. If a student is not interested in joining;, it is still important
to maintain the educational aspect and focus on teaching about STEM through interactive
opportunities involving the robot. For presentations, there should be close to a fifty-fifty ratio
of highlighting technical operations and community impact, as that provides a holistic
understanding of exactly what the team is. For students who don’t immediately seem
interested or seem hesitant, talk about rookie training opportunities and the unlimited
opportunities through all of the different subteams — oftentimes, regardless of how the team
is initially discusses, it is hard to understand exactly what is meant by “robotics is so much
more than just robots,” so elaborating is imperative.

For broader community events or those in other schools, the focus should shift from
recruiting specifically for the team to encouraging overall involvement in FIRST or other
accessible STEM programs. If someone expresses that they are interested in the team but do
not have access to a program in their school, work to acquire contact information so outreach
can work on team development and connect that student with the local STEM opportunities.

Standard Event Materials:
Annotated CAD designs
Impact Award video
Competition videos
Engineering paper
Pencils

Season robot
Demonstration robot
Subcomponents
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Key Focuses:
3t Expanding upon current knowledge
3t Providing specific STEM understanding
3t Broadening student perspective of STEM
¢ Engaging students and families with STEM and FIRST
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Feeder Team Students

For feeder team students, it is important to highlight the progression of the Worthington
FIRST Pathway and what taking the next step looks like for them. It is also important to
highlight that their mentors were once in their position and that they will still have
opportunities to remain in their team even when they move to the next step. Further, showing
students that they do not have to stay in the same field — or even sector — of their team is
necessary. Student retention is directly threatened when students feel stuck in one place.
FIRST is an opportunity to learn, and any student who wants to learn from multiple teams
should absolutely have the opportunity to do so.

When students are coming into the WorBots’ spaces, it is necessary to provide an overview
of the team’s operations and connect what 4145 does to what their level of the FIRST program
and their specific team is doing. Ideally, one of the student mentors for that team will be
running the event, as they are required to work with the Outreach Team for specialized event
modifications, curriculums, and all communication. When specific subteams are presenting,
their framing should be designed to be parallel with the experience of younger students,
maximizing the impact of these events (as determined by the Impact Analysis and testimony
from WorBots who were on feeder teams).

For students who choose to learn more about the extension of their current subteam on the
FRC level, they should be connected with the newest students on that subteam to hear about
their experiences and perspectives as well as the lead. When they have questions, the lead
should not answer unless absolutely necessary — the goal is for students to see the
opportunities starting their first year on the team. When a student on that subteam from that
feeder team or program level is available, they should also be working with the student to
talk about their experience moving from FLL and/or FTC to FRC and how adapting to that
change went for them.

Standard Event Materials:
Annotated CAD designs
Impact Award video
Competition videos
Engineering paper
Pencils

Season robot
Demonstration robot
Subcomponents

(o egkedietogbelhe ol

Key Focuses:

Showing the connections between their team and 4145

Fostering confidence in young students

Demonstrating the opportunities available through continued FIRST involvement
Connecting alumni and current students of a feeder team

Providing a look at what comes next in FIRST

Building excitement for future opportunities
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Broader FIRST Community

Within the broader FIRST community, it is important to maintain professionalism and all team
standards as well as Gracious Professionalism, as expected for all team events. As opposed
to Worthington events, 4145 explicitly used “The WorBots” within the FIRST community —
the team does not use “The Worthington Robotics Team” unless explaining the meaning of
the shortened name is necessitated. This ensures consistency with our official team and
upholds how the team has always represented itself within FIRST, minimizing confusion.
Team members may access any resources developed by the team to assist other teams so
long as it has been labeled “published.” If published resources do not cover the need,
contact the Outreach Team to quickly proof, improve, or develop resources in conjunction
with the appropriate subteam. For technical resources, this may result in a slight delay
because both sectors need to approve publishing the resource, but this should take no
longer than an hour within all reasonable hours. Prior to events, Communications and
Technical work to ensure that all necessary resources are available, so the team has never
come into a situation where the aforementioned procedure was needed. The team always
aims to serve as a resource for any team who needs support and is happy to provide the
necessary documents for doing so.

At FIRST events, all students are encouraged to learn from other teams and assist whenever
necessary. If a team needs more assistance than that one student can provide, go to the pits
or stands and let members of the team know — every member is encouraged and eager to
help. When hosting CORI at WKHS, the team is typically scattered, so Discord is
recommended for quick communication. At events with other teams we are hosting or when
we are working individually in our shop to assist another team, all students should serve as
support systems and are encouraged to work together when another team needs support.
For support specific to a subteam, all events should be confirmed with that lead in addition
to the Outreach Team and Communications President. The team being prepared ahead of
time allows us to best organize resources, information, and any additional planning for
support. If a student is connected with other teams, they are encouraged to foster
partnerships, as Ohio STEM and STEM generally grows from collaboration and willingness to
support one another. Supporting one another supports tremendous growth in and beyond
Ohio, and the goal is always to build opportunities for people to access STEM.

Standard Event Materials:
3t Subteam-specific resources
3t General overview documents
3t Any applicable documentation

Key Focuses:
3t Supporting the FIRST community
3+ Expanding opportunities for everyone to participate in STEM
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Worthington School Board and Administrators

The focus of communicating regularly with the school board and administrators is expanding
STEM education opportunities in Worthington and further fostering district connections to
build access points. When communicating with the Worthington School Board, the team may
be referred to as “The Worthington Robotics Team,” “The Worthington Robotics Program,”
or “The WorBots 4145.” The penultimate option is preferred for communication regarding
more than just 4145; however, season updates, reveals, and post-competition presentations
may use either the first or last option.

With the board, the framing is primarily education and advocacy based. The schools are
great tools for building opportunities and the team greatly values their support and
partnership in our mission of cultivating a culture of STEM. Students should do the majority
of district communication; however, due to our relationship with PLTW-specific programs
and general year-over-year continued operations, Karns should be CCed on all emails and
subteam mentors who may be involved should be BCCed in addition to any leads whose
teams may be affected and both presidents. If it is a one-on-one administrator meeting, only
Karns needs to be CCed. Generally, the WorBots’ team email should be used to invite them
to the Robot Reveal as well as seasonal events and students should reach out through school
accounts for team advocacy projects, individual meetings, or post-meeting follow-ups.
Mentors, the Communications President, the Technical President, and the Outreach Lead
should be made aware of all team-affiliated school board communication prior to contact.

Because we operate as an independent 501(c)(3), we do not have any financial connection
with the district; however, the schools do graciously promote our restaurant fundraising in
newsletters upon request. Individual high school administrators should be contacted for this.
For in-classroom efforts, contact the teachers directly.

Standard Event Materials:

Pit technical materials

Pit communications materials
Board presentations
Demonstration robot

Season robot

Impact Award video

Lok dh et o b el oy

Key Focuses:

3t Joining Worthington City Schools in the idea of “empowering a community of
learners to change the world” by connecting them with growing STEM opportunities

It Strengthening support for the Worthington FIRST Pathway

3t Showing district leaders the impact of FIRST

3+ Highlighting seasonal growth

3t Highlighting younger students in the program
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Prospective Sponsors

For prospective sponsors, it is necessary to highlight that FIRST is training the future
generation of STEM leaders. Within the Worthington community, it is also important to
highlight that this program is revolutionizing STEM education and access within the district
— building opportunities for students that never existed before it and impacting K-12
education as opposed to just high school. For most corporate sponsors, the process of
reaching out involves a letter, which should always be framed using the aforementioned
lenses and include a description of what FIRST is — both philosophically and in terms of the
time span of the competition season.

For sponsor presentations, all students who have first gone through appropriate training with
the Business Team should be involved. At at least one point throughout a student’s four years
at the FRC level, they should be involved in sponsor presentations to develop that skill, as it
is important regardless of what career the student is looking to pursue. Presentations should
include a robot demonstration unless otherwise coordinated with the sponsor, as it provides
the best possible understanding of exactly what students accomplish during the build
season and the skills directly developed through the FIRST program at the high school level
and beyond.

The WorBots often connect with sponsors beyond the monetary aspect. Some sponsors
support our team by partnering with us in our mission through joint community events or
presentation reviews. Some other sponsors provide consultations on designs at the
beginning of the season, serving as a vital knowledge base for our team; oftentimes, this
fosters a strong connection and can even lead to mentorship. Two of our sponsors for the
2022-2023 season supported the team further through offering seniors and alumni
internships because they saw the skills they developed through FIRST — expanding our
pathway beyond the initial K-12 vision to a life-long impact.

Standard Event Materials:

Pit technical materials

Pit communications materials
Sponsor presentation
Sponsor letter

Competition video
Demonstration robot

Season robot

Tt XE X TF RE X XE

Key Focuses:
¥t Connecting companies with FIRST
3t Securing sustainable program funding
3t Fostering connections to increase student and community impact
3t Developing partnerships and a knowledge base
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Event Dates:

Feeder Team Events Schedule

[Day], [Month] [Day], [Year]
[Day], [Month] [Day], [Year]
[Day], [Month] [Day], [Year]

Stations:

Drive

Programming

Business

Robot Design

Outreach

Schedule:

*All transitional periods between station rotations are to last 1 minute, excluding the
first transition from 6:20-6:22

5:30
5:55

6:00-6:05
6:05-6:20

6:20-6:22
6:22-6:28
6:29-6:35
6:36-6:42
6:43-6:49
6:50-6:56
6:56-7:00
1:00-7:30

WorBots arrive at the workshop

Finish setup of all stations

All feeder team mentors await student arrival and guide them to
the workshop

Visitors arrive at the workshop

Brief introduction to team members

FRC Description

Discussion of the feeder team next steps
Eclipse demonstration

General questions

Group Photo

Split students into groups

Transition into stations

Station rotation 1

Station rotation 2

Station rotation 3

Station rotation 4

Station rotation 5

Pins

Students choose one subteam that seems the most appealing to
them as they reach FRC and work with them.
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Girl Scouts Schedule

Event Date: March 9%, 2023

Stations:

Drive - Emily F.
Programming - Kayla L.
Robot Design - Claire R.
Leadership - Natalie D.

Student Guides
Joelle M.
Kylie B.
Sinnai S.

Schedule:

*All transitional periods between station rotations are to last 1 minute, excluding the
first transition from 6:20-6:22

4:30 WorBots arrive at the workshop
4:50 Finish setup of all stations
4:55-5:00  Girl Scouts arrive at the workshop
5:00-5:15  Brief introduction to team members
FRC Description
Eclipse demonstration
General questions
Group Photo
Split students into groups
5:20-5:30  Station rotation 1
5:30-6:40  Station rotation 2
5:40-5:50  Station rotation 3
5:50-6:00  Station rotation 4
6:00-6:15 Pins
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WorBots 4145:
Feeder Pathway

Cultivating a Culture of STEM in Worthington, Ohio
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FIRST: For the Inspiration and Recognition of Science and Technology. FIRST is an international
program connecting students, mentors, and communities with realistic, engaging STEM
opportunities. It is more than just robots. Through emphasizing the FIRST Core Values such as
Gracious Professionalism, teamwork, and inclusion students develop valuable knowledge and
skills they carry with them throughout their lives.

Through FIRST, real-world opportunities develop knowledge and empower students to get

involved. Every student from the WorBots, the Worthington high school FIRST team, has gone to

college, with 92% majoring in STEM. Team members are connected with STEM professionals
through upperclassmen internship opportunities and engineers serving as team mentors.
Within the broader FIRST program, 50% of female alumni declare a major in engineering or
computer science by their fourth year of college and 81% of alumni overall declare a STEM
major.

In Worthington, we have five FIRST teams and are developing a cohesive pathway to ensure all

students have access to STEM education. Levels of the pathway preceding FIRST Robotics
Competition are connected with our high school students, fostering confidence in all students.
To get connected with a team, you can email us through worbots4145@gmail.com or look on

worbots4145.0rg.

FIRST LEGO League

FIRST LEGO League teams are
composed of elementary and middle
school students. Using LEGO kits
and block programing, students
develop foundational STEM
knowledge. Through presentations,
students emphasize community
impact, innovation, and teamwork.
Worthington has three teams: 44451
(Worthington Hills), 44452
(Worthington Hills), and 57154
(Wilson Hill).

FIRST Tech Challenge

FIRST Tech Challenge teams are
composed of middle and high school
students who develop STEM
knowledge through designing,
prototyping, programming, and
building 18x18x18 robots. Teams also
participate in marketing and
acquiring financial support. Through
outreach events, Worthington has one
FTC team: 16284 (Kilbourne Middle
School). It is open to all district
students.

For more information about FIRST programs: https://www.firstinspires.org/

FIRST Robotics Competition

FIRST Robotics Competition teams
are composed of high school
students. It combines real-world
engineering skills through
125-pound robots, CAD, and
programming with business
through acquiring sponsors. Teams
participate in community events.
Worthington has one FRC team:
4145 (Worthington Kilbourne High
School) that is open to all high
school students.
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WorBots 4145 Feeder Team Involvement Description
The Worthington Robotics Team, The WorBots 4145, works to provide access to STEM
education for all ages and access points. The primary method of connecting young
students with STEM is FLL and FT'C teams, which connect students with FIRST directly
and develop both technical and professional skills.

For all FLL teams in Worthington that we start, we will provide a minimum of two
student mentors seasonally who are prepared to fully support STEM education
through FIRST and facilitate team discussions, development, and daily operations. At
the FLL level, adult coaches are needed primarily for paperwork and supervision;
however, they do not need a prior affiliation with STEM or FIRST — WorBots student
mentors are there to connect students with that aspect of the program. Furthermore,
we provide fifty percent of the startup funding and subsequent funding each
operational season — as defined by the development of a robot and intent to
participate in a minimum of one event per year. Currently, we work with FLL teams
57154 (Wilson Hill Elementary School), 44451 (Worthington Hills Elementary
School), and 44452 (Worthington Hills Elementary School).

For all FTC teams in Worthington that we start, we will provide a minimum of one
student mentor and two additional student consultants seasonally who are prepared
to fully support STEM education through FIRST and facilitate team discussions,
development, and daily operations. Consultants also address immediate concerns
not covered by the specialty of the primary student mentor. At this level, we
recommend prior teacher affiliation with STEM and ideally FIRST; however, it is not
required. Furthermore, we provide fifty percent of the startup funding and
subsequent funding each operational season — as defined by the development of a
robot and intent to participate in a minimum of one event per year.

The role of a student mentor is to “help inspire and empower students to be
innovators. [They’re] working side by side with FIRST participants to build their
leadership and problem-solving skills and, more importantly, their sense of
belonging and self-confidence,” as defined by FIRST. The aim of providing student
mentors is to serve as a consistent knowledge base and role model for younger
students, inspiring them to continue their involvement with STEM and FIRST as they
progress through and beyond their time in Worthington Schools. Currently, we work
with FTC team 16284 (Kilbourne Middle School).

All of our feeder FLL and FTC programs are expected to act as model FIRST teams and uphold
the FIRST Core Values as well as the WorBots’ core values.
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Q Q Programs Worked With
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Three-Year Impact Map

Teams directly
worked with
STEM initiates
worked with
Teams we have
worked to start
Provided with
resources

Teams we directly
communicated with

e

Highlights

5 FIRST teams directly mentored

6 additional consistent community FRC team partnerships

Worked with a STEM initiative in India to connect them with FIRST

Worked with a student in Germany to prepare for a university pitch

Provided published resources to over one hundred teams

Discussed outreach, giveback, and sustainability with a team from Tukey

Hosted an off-season event bringing together FIRST teams throughout the Midwest
Started all Worthington FIRST teams

Worked to develop programs connecting young FIRST teams to community impact
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Team Development Guide
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FIRST LEGO League

To develop FIRST LEGO League (FLL) teams in Worthington, it is important to initiate
communication with schools through a student who went there. When reaching out to
schools, the standard procedure is to first meet with principals to discuss if it is
possible within the school and provide an overview of what FIRST is, then reach out to
specific teachers to identify a head coach. The EPP (gifted education) and library
teachers are often good teachers to reach out to first unless a student on the team has
a parent teaching at the school who is interested in mentoring. If the discussion
regarding a team started from an outreach event, it is important to highlight the
groups the team was working with and mention any parents who expressed interest
in the team.

If challenges regarding team development arise, the first step should be an informal
club (see “Informal Robotics Clubs’) to increase student, parent, and faculty interest
in a team. These teams always thrive, which typically increases school support if
there were any hesitations. This is also a good time to identify the mentor that will be
working with the club and future team, ensuring that a rapport is developed between
the students and mentor. These clubs typically do not follow a competitive structure,
but they should integrate a challenge similar to that of the concurrent FLL season to
introduce students to what that season looks like.

As highlighted by our “Feeder Team Involvement Description,” the WorBots provide
fifty percent of the cost for starting and sustaining teams. To acquire school support
for the second half of the funding, the team often presents at a PTA meeting, which
acquires parent and teacher support for the Worthington FIRST program and helps
support these teams. This guideline for funding is in place because the WorBots are
financially independent of Worthington Schools and work to engage individual
schools with teams further. If funding is the only barrier to starting a team, this policy
can be modified; however, this is typically a last-resort practice because teams are
often challenging to sustain without schools caring about the programs and wanting
to support those students.

Once teams are officially operational, in addition to our foundational commitment of
funding and mentorship, we work to connect them with FIRST beyond just robots and
at every level. For all programs, this includes an invitation to the CORI Invitational at
Worthington Kilbourne and a shop tour. We also work with FLL teams by running
giveback activities in conjunction with them, allowing them to collaborate with older
students beyond just those mentoring them and see the importance of using their
knowledge to impact the world around them.
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FIRST Tech Challenge

To develop FIRST Tech Challenge (FTC) teams in Worthington, it is important to
initiate communication with schools through a student who went there. When
reaching out to schools, the standard procedure is to first meet with principals to
discuss if it is possible within the school and provide an overview of what FIRST is,
then reach out to specific teachers to identify a head coach. The STEM elective,
science, and math teachers are often good teachers to reach out to first; finding
space elsewhere typically poses more of a challenge, as tools are required and
teachers supervising should know basic tool safety. If the discussion regarding a
team started from an outreach event, it is important to highlight the groups the team
was working with and mention any parents who expressed interest in the team.

If challenges regarding team development arise, the first step should be an informal
club (see “Informal Robotics Clubs’) to increase student, parent, and faculty interest
in a team. These teams always thrive, which typically increases school support if
there were any hesitations. This is also a good time to identify the mentor that will be
working with the club and future team, ensuring that a rapport is developed between
the students and mentor. These clubs typically do not follow a competitive structure,
but they should integrate a challenge similar to that of the concurrent FLL season to
introduce students to what that season looks like. Another option if a club itself isn’t
possible is a LEGO robotics mini-competition that joins together multiple schools.
This builds interest and connects students, providing the option of separate teams or
one open enrollment program.

As highlighted by our “Feeder Team Involvement Description,” the WorBots provide
fifty percent of the cost for starting and sustaining teams. To acquire school support
for the second half of the funding, the team often presents at a PTA meeting, which
acquires parent and teacher support for the Worthington FIRST program and helps
support these teams. This guideline for funding is in place because the WorBots are
financially independent of Worthington Schools and work to engage individual
schools with teams further. If funding is the only barrier to starting a team, this policy
can be modified; however, this is typically a last-resort practice because teams are
often challenging to sustain without schools caring about the programs and wanting
to support those students.

Once teams are officially operational, in addition to our foundational commitment of
funding and mentorship, we work to connect them with FIRST beyond just robots and
at every level. For all programs, this includes an invitation to the CORI Invitational at
Worthington Kilbourne and a shop tour. For FT'C teams, this also means collaborating
with them at community events to show the multiple levels of the FIRST program and
connect younger students to community engagement throughout Worthington,
sharing the importance of spreading STEM access.
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Informal Robotics Clubs

All informal clubs are considered stepping stones to FLL or FT'C teams, which means
the experience should be as similar as possible while maintaining a focus on the
accessibility aspect of the program to engage and build interest within the schools.
These teams acquire support from administrators, teachers, and parents, which
makes Worthington FIRST teams more sustainable when they start out of the
program.

Informal robotics clubs are a tool to build interest and access to STEM when a feeder
team is either not currently possible or in the process of developing. The
commitment to these teams is typically a minimum of one student mentor at every
practice, but there is still the requirement for a parent or teacher affiliated with the
school to serve as a supervisor. These programs use LEGO kits already in the
schools (all Worthington gifted programs have LEGO kits and all Worthington middle
schools have VEX kits).

At the middle school level, these clubs are typically paired with connections to one
another, as the WorBots work to start these teams at the same time each year to
provide consistency. A competition or more intricate challenge is used to ensure that
the program is engaging, and creativity-based challenges are added to engage
non-technically focused students in a group that will prepare them for the FIRST team
in their school the following year.
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Sponsorship Information Sheet

Hello! We are the WorBots 4145, an FRC team based in Worthington, Ohio. We've
noticed the difficulties many teams have faced with the Covid-19 pandemic in terms
of getting sufficient funding, and we wanted to share some strategies that have
worked well for us. During the off-season, we acquired funding effectively allowing
us to double our budget and promote team sustainability. Here is what we did!

Key Strategies:

1.

Do your research! By simply researching online and driving around
corporate parks around our community, we discovered many
robotics-adjacent companies that were willing to cooperate with us.

Identify their goals! Before you contact the group, make sure you know their
basic mission and goals! By showing genuine interest and knowledge in what
they do, you can easily make a better impression.

Find the higher-ups! With some basic research on LinkedIn and similar sites,
it is quite easy to get the contact information of people who are both interested
in robotics, and have the power in the company to back it up.

Make cold calls! While having pre-established relationships with companies
is ideal, this often isn’t the case. One of the best ways to reach out to
companies who aren’t familiar with your team is to call them and discuss the
benefits and logistics of a partnership.

Appeal to their needs! Identify needs facing surrounding companies —
whether it be employment, struggling online presence, or lack of publicity —
and discuss the benefits of a reciprocal relationship.

Be persuasive! Be loud and confident — but not abrasive! Talk about your
strengths, and how your team is uniquely suited for addressing anything they
are trying to grow.

Bring in the bot! While messages and calls are great ways to connect, in the
end, they are just words. Make sure to set dates for personal meetings with the
company — demonstrating your robot in the process! This gives you much
more legitimacy in the eyes of the sponsors.

Send frequent emails and updates! Basic emails are a great way to establish
a relationship, but don’t end it there! Make sure to keep new sponsors and
contacts in the loop, and let them know of any ways they can help.

If you have any questions, you can reach us at:
Email: worbots4145@gmail.com

Instagram: @worbots4145

Twitter: @worbots4145
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Recruiting Information Sheet

Hello! We are the WorBots 4145, a team based in Worthington, Ohio. With COVID-19
decimating a lot of teams' numbers, including our own, we wanted to share some
strategies that have helped us bounce back quickly from the pandemic, and that will
hopefully work for your team as well.

Key Strategies:

1.

Contact the Administration! By working with the administration of the
schools your team comes from, you can get on the announcements, participate
in school events, and get free advertising at other events as well. Having the
administration on your side benefits all other recruiting methods!

Reach outside STEM! An FRC Team is not only for students that are already
participating in STEM programs, and there are a multitude of awards for fields
in art, business, and graphic design. Reach out to the business and arts
programs at your school, and your team will have a wider skill set to pull from.
Contact Teachers! Teachers can be the link between your team and the
general school population, or even help as mentors for your team! Taking the
time to have a conversation could boost your team for years to come.

Make Posters! How are students going to know your team if they aren’t
reminded? Make some fun designs and summaries that they will walk by each
day, and watch the students roll on in. Having some name awareness around
your school is key to having a successful team.

Meet With Younger Grades! Our team has had a lot of success with bringing
our robot to STEM days in our nearby middle and elementary schools, and
doing simple demonstrations. While it does not immediately benefit your
numbers, interested students will soon move up to join!

Set Up Feeder Teams! While it takes a lot of effort, having a more solid
pathway of robotics K-12 can really boost your team to another level! Not only
will more people come into your team, they will also already have some basic
skills and knowledge about robotics.

Get a Social Media Presence! Make sure your team has some basic accounts
set up on the major platforms, so that you can share competition and workshop
photos! If you do it well, you can not only get student recognition, but also
parental knowledge and support!

If you have any questions, you can reach us at:
Email: worbots4145@gmail.com

Instagram: @worbots4145

Twitter: @worbots4145
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Accident Report:

Name: Date:

Incident & Severity:

Mentor: Safety Officer:

Accident Report:

Name: Date:

Incident & Severity:

Mentor: Safety Officer:
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Welcome to the Lab!

For your safety, please follow these rules
while working:

e Wear your safety goggles while using
tools and while machines are running

e NoO running

e Wear appropriate clothing

o Closed-toed shoes
o No loose clothing
o Tie back long hair

e Get safety certified before using
machines

e (Clean up your workspace
o Tools put away
o Unplug power tools
o Sweep workbench/floor

e Report any accidents to the Safety
Captian immediately and address any

medical issues

e Stay alert at all times!

o————————90
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Pit Safety Rules

Simple Rules for a Safer Shop

w@ R@DTS

e Goggles are required by everyone in the pit
e Wear the proper protective clothing
o Closed toed shoes _
; CAUTION
o No flowing sleeves YT

o Hair tied back SHOES
REQUIRED

L ————

e Stay alert at all times and be ready to react
e Robots have the right-of-way

e Keep all pit items within the pit

e Don’t obstruct the aisles

e Power down all tools at the end of the day

e Clean up your tools before leaving
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Safety Tools (Shop)

A First Aid Kit
(A Bandaids
Jd Antibacterial
dlce Pack
JAce Bandages
A Body Fluid Cleanup Kit
A Hair Ties
A Goggles
A A pair of chemical goggles
A Fire Extinguisher
AEye Wash Station
A Battery Spill Cleanup Kit
A Baking Soda
A Acid-Resistant Gloves
A Shop Towels
A Battery Box
AWork Gloves
A Safety Rules Poster
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Kits Materials

Bandages (2x)

Hair Tie

Vinyl Gloves

Ear Plugs

Alcohol Wipes (2x)
WorBots Safety Pin
Informational Safety Card

Tt 3 XF 3 XF XE XE

Kits

I Safety in the Pits

I ° Keep area neat
Control access to who can access your pit station
on your team.
I Always Wear safety goggles in the pits
Do not “Daisy chain” electronics
I Alert Neighbors of any hazards in the pits
Steer clear of teams loading/ unloading robots
I from the competition field
L

° Keep full control of a robot at all times

Safety in the Shop

I ° Refrain from wearing dangling jewelry or baggy
I clothing near the robots
° Tie back long hair when working on the robot or
machinery to prevent it from getting caught
I ° Protect hands and fingers when handling the robot or
the robot crate; finger injuries are one of the most
common injuries in the shops and FIRST® events.
I ° Always walk in the shops, and walk with purpose
° Keep full control of a robot at all times
L




Hello!

I AM SYDNEY WHITE

I am the safety captain
of FRC team 4145

You can find me at:
SafetyCap.Squid@gmail.com

WORBOTS
COMPREHENSIVE
SAFETY SEMINAR

f@@n

From small beginnings comes great
things
Proverb

SAFETY PROGRAM

Let’s start from the
very beginning.

WHERE WE STARTED:

60 students

% That’s a lot of people
= Team was founded in 2012

= No files passed on
= Started from scratch in 2014

300+ Hours

And a lot of time

while our team’s technology has
improved with the time, our lack of
files from previous team members

left us rebuilding our brand every o,
Il 100%

Hard work & dedication

SO WHO ARE THE PEOPLE IN THE YELLOW VESTS?

The 4145 Safety
Squad is a subunit
of the WwWorbots, is
tasked with keeping
our team safe and

= within regulations.

SO WE BUILT We set the bar for

our members and
other teams with our
Our team banded together to courtesy.
create something we can pass on
to future members.

TRAINING PROCESS WHAT DO WE HAVE TO START WITH?

Ready!

&

Website

This site holds all of our

captains to benefit from

Outreach

We promote community-wide
safety through outreach
with elementary schools,
retirement homes, and

our attitudes toward other
teams. Gracious
Professionalism!

0 Fi:"

Accident Reports
These half sheets are to
be filled out when someone
injures themselves in the

goggles table during the
season.

Shop Safety

Shop Safety is machine
regulations, cleanliness,
wearing goggles when th
machines are on, closed
toed shoes, gloves, tying
back long hair...

safety Squad

This individual subunit
dedicated specifically to
safety is responsible for
team safety and projecting
a good image for the team
on how to Keep yourself
and other people safe.

Pit safety
This includes the battery
it, fire
s and know how to

regulations.




SHOP RULES AND

Goggles & Gloves
Are required as
machinery is
used. Gloves are
found in the
safety drawer,
goggles are found
on the goggles
table. They must
be put back when
people are
through using

LOCATIONS

Accident Reports
Are kept on the
goggles table.
These reports
help us keep
track of injuries
for our personal
records and also
tell us if
someone needs to
be recertified.

Machine
Certification
People are not
allowed to use
the machines if
they are not
certified. I keep
a log to check if
people are or
not. Send them to
me and I will get
them certified.

PIT SAFETY

Battery Spill Kit

This kit is kept in the
shop during the season, but
we take it with us to
competitions. It contains a
neutralizing powder,
industrial paper towels,
gloves, and chemical
goggles.
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New Rules

The pit comes with its own
set of new safety rules.
Goggles must be worn in the
pit area at all times, and
the area must be cleaned
and powered off at the end
of the day. There are also
judges walking around
inspecting our performance.
They will ask questions

them.

OUR WEBSITE

Worbots4145.org is the hub for all
information and communication regarding the
team. Check it regularly for updates.

Place your

CREDITS

Special thanks to all the people who made and released
these awesome resources for free:

= Presentation template by

- Photographs by

about our program.

That should
cover the
basics!

ANY QUESTIONS?

Email me at:
swe071@wscloud.org

That should
cover the
basics!

ANY QUESTIONS?

Email me at:
sSwee71@wscloud.org
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Describe the impact of the FIRST program on team participants within the last 3 years.
This can include but is not limited to percentages of those graduating high school,
attending college, in STEM careers, and in FIRST programs as mentors/sponsozrs.

In the last three years, 100% of our alumni graduated high school (92% is the district
average), 100% went to college (83% is the district average), 92% pursued STEM in college
(compared to the estimated 32% of Worthington alums), 2 volunteered at 2022 off-season
events, and 4 returned to mentor this season. Our team members have an average 3.89
unweighted GPA (3.07 is the district average), and 69% of students are in PLTW courses.
89% of members cite FIRST as a reason they want to pursue STEM.

Describe your community along with how your team addresses its unique
opportunities and circumstances.

Worthington Schools includes 11 elementary, 5 middle, and 2 high schools. Before our team,
high school courses made up most of the STEM education opportunities. To catalyze STEM
growth, we started 4 FIRST teams in the last 5 years, promoted STEM at community events,
educated students about robotics, and advocated for STEM in our district. Recently, after
finding out our high schools were remodeling, we advocated for STEM/PLTW spaces at both
schools—expanding STEM access for years to come.

Describe the team’s methods, with emphasis on the past 3 years, for spreading the
FIRST message in ways that are effective, scalable, sustainable, and creative. How does
your team measure results?

Through hosting the CORI Invitational with the PAST Foundation (2018, 2019, and 2022),
hundreds of community members, district officials, and FLL/FTC students see the impact of
FIRST as 30 teams from the Midwest compete. By mentoring young students in feeder
programs and creating training programs, we ensure that everyone can build a robot. 39% of
our team comes from a feeder team (compared to 25% in 2021), and 78% of our team
attended an outreach event before joining (compared to 55% in 2021).

Please provide specific examples of how your team members act as role models within
the FIRST community with emphasis on the past 3 years.

Published resources (safety seminars, posters, checklists, and kits; sponsor information
sheets; and recruiting guides) and shared awards submissions at competitions have assisted
300 teams. We helped FRC 6916 get parts, cut parts, figure out design and strategy, and
prepare for the season and now mentor the team. We assist teams at competitions with
programming bugs, cheer teams on after presentations, and answer questions on social
media. Mentoring FLL and FTC inspires future generations.

Describe your team’s initiatives to Assist, Mentor, and/or Start other FIRST teams with
emphasis on activities within the past 3 years.

We started, financially assisted, and mentored 3 FLL and 1 FTC team. At one school, we
started a robotics club in early 2022 to engage students; they are now on FLL 57154. We
assisted FRC 6916 in getting parts pre-season and now mentor them. We answer team’s
questions on social media and through publishing resources. Recently, we helped FRC 8856
from Turkey learn more about outreach, talked to a STEM initiative in India about FIRST, and
helped a student in Germany prepare to start a team.
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Beyond starting teams, what initiatives have you done to help inspire young people to
be science and technology leaders and innovators? What results have you seen from
your efforts in the past 3 years?

We demonstrate at after-school programs, curriculum nights, STEM camps, PLTW classes,
orientation events, activities fairs, and community gatherings. We provide interactive
activities at local library workshops, STEM fairs, science days, schools without formal
programs, and in our shop for students from any Worthington school. These events
introduced 78% of our current team members to FIRST, resulted in the creation of an FLL
team, and encouraged students to join our FT'C team when it started.

Describe the partnerships you've created with other organizations (teams, sponsors,
educational institutions, philanthropic entities, etc.) and what you have accomplished
together with emphasis on the past 3 years

PATH Robotics provided a facility tour, and we have now acquired an electrical engineering
mentor from there. Lake Shore Cryotronics and ATS Automation offered us engineering
advice and internship opportunities. We have mentors who work for Honda and L3 Harris,
two of our sponsors. PLTW teachers provide mentorship and assistance in reaching their
students. FC Bank offered us space at Worthington Market Day. Impower.ai and Merrill
Lynch reviewed our business plan and presentation.

Describe your team's efforts in the past 3 years to promote equity, diversity, and
inclusion within your team, FIRST, and your communities.

We make STEM more accessible in our K-12 pathway through contacting SWENext leaders,
having an all-girls off-season drive team/pit crew, working with Girl Scouts, offering
need-based scholarships to waive team fees, and lowering our overall team fee by 60%. Our
pathway ensures that early access to STEM is unrestricted. 80% of our leads and 64% of
members are from an underrepresented minority in STEM. With 92% of alumni pursuing
STEM, increasing early STEM access diversifies local STEM careers.

Explain how you ensure your team and the initiatives you have created will continue to
run effectively for the foreseeable future

78% of WorBots saw the team before through FLL/FTC and outreach, so they’re eager to
share FIRST with community members and mentor FLL/FTC. Each subteam documents what
they have done and run a training program to ensure that knowledge is passed down from
returning to new members. We built a rainy day fund and strong sponsor relationships,
ensuring financial sustainability. We document and analyze the results of all outreach,
allowing us to identify areas for improvement and preserve strengths.

Describe your team’s innovative strategies to recruit, retain, and engage your
sponsors within the past 3 years

Each summer, we drive through industrial parks to note STEM companies. We send letters,
make cold calls, and present —emphasizing that FIRST is building innovators. Invitations to
kickoff, tours, and season updates show the impact of sponsor support. Internships with
sponsors engage them with our mission and demonstrate the program’s impact. In 2 seasons,
our team shifted from operating on a limited budget to entering each season with sufficient
funding thanks to corporate sponsors.
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Highlight one area in which your team needs to improve and describe the steps
actively being taken to make those improvements.

We are working to improve social media presence to reach beyond our locality. This season,
we appointed a member to run our existing pages and created a schedule to ensure
consistency. We had new members look through our website and share questions they still
had, allowing us to identify needed improvements. We have increased our average reach
per post by 600 in the past year. We outlined benchmarks of success with current pages,
which will allow us to start other social media pages when met.

Describe your team'’s goals to fulfill the mission of FIRST and the progress you have
made towards those goals.

Our goal is to ensure accessible STEM education in Worthington. We grew from a team of
less than 20 students to a pathway with over 80 students across 5 teams. In the past 3 seasons,
we increased our reach by thousands through appearances in local news and participation in
50 outreach/advocacy events. We built and mentored a feeder pathway starting in
elementary school, recruiting students of all ages through local events, and leading to
internship opportunities with corporate partners.

Briefly describe other matters of interest to the FIRST Judges, including items that may
not fit into the above topics. The judges are interested in learning about aspects of your
team that may be unique or particularly noteworthy.

We participate in Turn for Troops, where we turn pens on lathes and write letters for
veterans on Honor Flights. In 2020, at the height of the pandemic, we 3D printed face shields
to address a lack of PPE for essential workers in Delaware County. We participate in Habitat
for Humanity. We also run food drives for the Worthington Resource Pantry. This season, we
started a LEGO toy drive with our FLL teams for children at the Nationwide Children’s
Hospital—collecting 32 kits.

Please use this space to ask 1 question to your FIRST Impact Award Judges which will
be answered after each event with feedback from the judges (250 characters
maximum).

What are some effective ways you have seen teams create a cohesive brand?
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Established in 2012, the WorBots are dedicated to cultivating a culture of STEM in
Worthington, Ohio by engaging, inspiring, and impacting our community. We join both
Worthington high schools, Worthington Kilbourne (WKHS) and Thomas Worthington
(TWHS), as partners in STEM education and inspiration despite them traditionally being
considered rivals. For 11 years, we have brought STEM to our community by providing
opportunities to learn in and out of the classroom, get involved with robotics, and access
FIRST regardless of their background.

WE ENGAGE

At the WKHS and TWHS activities fairs, curriculum nights, and orientation events, we
demonstrate our robot and provide information to 800 incoming students annually, resulting
in over 80 students expressing interest in becoming a WorBot this year. This summer, we
demonstrated at the Olentangy Caverns geology camp to 68 kids ages 6-11. For middle
school students, we ran a mini robotics competition where participants built sumo and maze
robots. 33% of participants in this competition went on to join the WorBots, and this event led
to increased student interest at Kilbourne Middle School—sparking the start of FTC 16284.In
early 2022, we started an informal robotics club at Wilson Hill Elementary to inspire students
to explore STEM; those students are now competing on FLL 57154!

To ensure STEM is accessible for all students, we offer scholarships to waive team fees for
those who cannot afford them, and last season, we allocated new sponsorship funds to
permanently reduce team fees by 60%—further promoting accessibility. We also contact
both schools’ SWE chapters to ensure that women interested in STEM know about the options
available through FIRST. In 2019, we volunteered at an all-girls PLTW summer camp session
(the pandemic disrupted this, but we are resuming this summer). For our off-season events,
we had an all-girls drive team who served as inspirations for young girls in our feeder
programs. We also worked with a group of 3rd grade Girl Scouts in 2023, connecting them
with FIRST and teaching them about the engineering-design process by letting them drive
our robot, complete a mock initial design meeting, and do hands-on STEM activities. In the
past 3 seasons, we have gone from 18 to 43% female, including 70% of student leadership.
Through these efforts, we are increasing diversity in STEM.

WE INSPIRE

After the season, we invite students and families from all grade levels in Worthington to tour
our workshop and learn more about STEM and the FIRST program. We have seen the direct
impact of these shop tours, as many students attending our 2018 middle school shop tour
chose to progress to the FTC team started in their middle school the following year. In our
Spring 2022 shop tour series, we ran stations where elementary and middle school students
could drive the robot, learn about the engineering and design process, and hear more about
how to get involved. This series of 3 shop tours engaged 100 families from all eleven
Worthington elementary schools. 74% of the attendees requested more information about
FIRST. In Winter 2022, we invited our FLL students into our shop to learn about FRC and see
our robot in hopes of inspiring those students to remain involved with FIRST.
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We introduced 30 students between the ages of five and ten to our program through a robot
demonstration at an elementary after-school program in 2022. At science days and fairs, we
bring our robot and information about our team to inspire hundreds of students and families
to get involved. At a local library, during Summer 2022, we helped run a 2-hour workshop
introducing 47 elementary-aged children to STEM by modifying various types of robots to
compete in a mini battle bots-inspired competition. To inspire students to build upon their
knowledge, we demonstrated our robot and presented it in PLTW classes.

In 2021, to inspire Worthington students to join 4145 regardless of prior STEM experience,
we expanded our pre-season rookie training program, so students could work in groups of
5-10 to build robots alongside returning team members and mentors. This ensures that
students find their passion within the WorBots, develop knowledge and confidence, and
build necessary STEM skills. This season, we expanded this program to include crash
courses in engineering concepts. 85% of students stayed with the team after training. Our
team also builds 2 robots during the season—a competition and an off-season competition
bot—ensuring all students have opportunities to work on a robot.

For every “traditional sport,” there are cohesive pathways to encourage students of all ages
to get involved; we are ensuring the same is available for robotics. We started four
teams—FLL 44451, 44452, and 57154 as well as FTC 16284. Beyond starting teams, we sustain
them by providing financial assistance and student mentors to our feeder programs. 39% of
our current team members are from feeder teams compared to 25% of team members last
year. Along with our FIRST pathway, relationships we developed during the 2021 season with
ATS Automation and Lake Shore Cryotronics resulted in the team working with professionals
who provided sponsorship, advice, and internship opportunities. Despite starting 11 years
ago with little STEM presence in our community, Worthington students from kindergarten
through college now have STEM opportunities.

WE IMPACT

To impact Worthington STEM, we believe it is imperative to maintain our strong partnership
with our school district. In 2021, we started a Robot Reveal event to strengthen our
relationship. We invite board members, administrators, and principals into our shop to
discuss the expansion of the Worthington STEM pathway, opportunities to grow STEM
education, and the preservation of STEM classes and events (such as Worthington Science
Day, which is operating again this year). They then see our robot and have the opportunity to
drive it. Additionally, we seasonally invite them to the CORI Invitational, which we host at
WKHS, where they can see FIRST in action and the importance of STEM events—solidifying
discussions started at the Robot Reveal. The result of this event has been support from our
directors of primary and secondary education in identifying coaches. Between 2021 and
2022, our schools began discussing remodeling TWHS and WKHS—a rare opportunity to
expand generational STEM access. We advocated at board meetings to highlight the
importance of preserving STEM classrooms and spaces, which the board recognized through
both preserving WKHS shop space and expanding TWHS STEM spaces.
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Cultivating a Culture of STEM in Worthington, Ohio

Within the FIRST community, we impact teams by consistently providing resources and
mentorship. For FRC 6916, Iron Thunder, we provided parts, sponsorship advice,
administrative advice, and mentorship. We also invited them to meet with a supplies sponsor
to help them develop corporate relationships, helping them remain involved as they were
struggling with student engagement and retention. Throughout the season, we assist teams
in many regards—from helping FRC 4121 with their code to sharing how we train new
business members with FRC 4611.We impact FIRST globally through efforts in person and
via social media. When a team member traveled to India, he brought team resources and
discussed their potential with FIRST in India. Through social media, we talked to FRC 8856,
Lapis Lazuli, about off-season events, engaging sponsors, and improving community
involvement. We then shared resources we distribute at competitions. We also talked to a
student in Germany who is starting a FIRST team with a university—reviewing their budget,
business plan, and outreach ideas.

In the past 3 years, we have exponentially grown our community's access to STEM through
outreach and feeder programs. In the past season, we have completed 40 outreach events
reaching 26,000 community members. 78% of our team members attended an outreach
event before joining—an increase from the 55% of members last season and 39% the year
prior. Because of this increase, we mapped out the effectiveness of our outreach efforts,
categorizing events by the long-term goal they work toward. From there, we compare reach
to the total possible audience and list outcomes—including mentors/members gained,
reach, sponsors acquired, and feeder teams started—and make any necessary adjustments.

Worthington students of all ages now have opportunities to get involved with STEM and we
continue to spread STEM across our community. Our vision for a K-12 pathway of STEM has
grown from ending with high school opportunities through internships with sponsors. Our
students and their academic pathways are affected by FIRST—whether through internships
or a newfound passion for STEM. 89% of our returning team members reported changing
their career goals within or towards STEM thanks to the FIRST program, and 100% of our
seniors state that they intend to remain involved with FIRST after high school. As the WorBots,
we have connected two “rival schools” to make an impact felt by thousands of community
members—effectively cultivating a culture of STEM in Worthington, Ohio.
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Team Name: The WorBots

Team Number: 4145

FIRST
ROBOTICS

COMPETITION

ID-004




E—r ) TRV L T Ay

dypaanag 4 10IpRT]

1T II....IH.::._

OG0 TUIPLADY

S 7 5 ] _—.m.t_._,_a__. . L L
WiLIa4ag A4 Joap]
g TSRy

JAO0Y TUDPLYDY

7S90IN0SoI-A1oJes /z-Ajo1es,/DI0 G [ pSIOI0M,//-SANY
S00-aI

ZO_._w._n._v._m.na_u_ﬁwm 2 miwumncEZEmoB
ASdi4 ) SJOgIOA OV :oUWeN Wea],
cel


https://worbots4145.org/safety-2/safety-resources/

o —0

— jsawny jje 1e yaje Aels e

Sanss| |EJIpaL
Aue s5aJppe pue Aj@aje|pawi] ueyde])
Aayes ayy o3 sjuapiaie Aue poday e

J00/yJuagyiom daams o

sjoo] Jamod Bnjdun o

Aemend sjoo) o
aJedsyJom JnoA dn uea] =

SauUIyIeLL
Buisn ainyag pawipad Ajages 1a0 e

Jey Buojyaeg a) o
bunyop asoojoN o
saoys pao}-paso) o

Buiyyo azeudoudde Jeapy, -

Buwuruon =

Buiuuns aje saulyIEW ajiym pue sjoog
Buisn ajum sa|bbob Ayapes noA Jeapy e

:bupjiom ajym
s3|nJ asay] mojjoj aseajd ‘f3ajes 1nok 104

ERIENESENCREN
0 1 /So0Inosor-Ajojes/z-A1o1es,/bI0 Gy [ pSIOqIoM//:sAny

900-AI
ZO_._w._.nwW_.na_u_ﬁwm Gh 1§ oqumy wesy,
Asdid SJOgIOM OY :oUeN uresy,

eel


https://worbots4145.org/safety-2/safety-resources/

/So0Inosol-A1ojes,/g-Ajojes,/b10 Gy [ ySIOQIOM //:SANY

L00-dI
ZO_%_...V_.W.M_V_RWW 2 GP1¥ - IoqunN uresy,
Asyid SJOgIOA OV :oUWeN Wea],

Pel


https://worbots4145.org/safety-2/safety-resources/

Surava] axogaq sjool nok do weay)

Aep a2 Jo pua ayl 1e S[o0] [[E WMOP IaM0g

SI[STE 311 JINIISQO 1, U0

1d any unprsm sumaqn 1nd e daay

ARM-JTO-JELI 2] FARY SIooy

12231 0] Apea aq pue Saurl e 1 LIa[e Avlg

= 3BT pan} Je
200 o YaEq pan Ay

NOLLNYD [

Sunqpor aanoajoad sadoxd ayqy xeapy

nd a1 w1 auoiliasa Lq pa.mbada aae sapg5on

TS J3j0E 0 00f 53]fE afdiung

sa|ny Ajajes 1id

/SodInosai-Ajores/g-A1o1es /bio Gy [ FSIOqIoM//:sAdnyg

800-AI
ZO_._w._n._v._m.na_u_ﬁwm 2 Gh 1§ oqumy wesy,
Asdid ) SJOgIOM OY :oUeN uresy,

gel1


https://worbots4145.org/safety-2/safety-resources/

131504 sa|ny Alaesr
SAA0[) YLOM
x0g Adajieg
sjamo )| doys
SBAD|T) JUEISISIY-PLYY O
EpOg Hunjeq o
Py dnues| 7y pds Lapegr
uonels Ysem 2435
Jaysingunxy anqr
sajddod [esnuayo jo ned v
sa|gdonr
Sal] NEH D
Iy dnues| ) ping4 Apog 0
sadepuey a0y O
yoed 20|
[EUE)IeqUUY
splepueg
I Py 3504

(doys) sjoo | Ajajes

/SodInosai-Ajores/g-A1o1es /bio Gy [ FSIOqIoM//:sAdnyg

600-AI
ZO_._w._n._v._m.nn_u_ﬁwm 2 Gh 1§ oqumy wesy,
Asdid SJOgIOM OY :oUeN uresy,

9¢c1


https://worbots4145.org/safety-2/safety-resources/

YYNIW3S AL3AVS e
i IAISNIHIUAWOID
A S109YO0M

HYNIW3S AL3dVsS
ELNEELEE 4]
SLOFHOM

/So0Inosol-A1ojes,/g-Ajojes,/b10 Gy [ ySIOQIOM //:SANY

010-dI
ZO_W_%W.M_V_RWW 2 GP1¥ - IoqunN uresy,
Asyid SJOgIOA OV :oUWeN Wea],

LET


https://worbots4145.org/safety-2/safety-resources/

138

Team Name: The WorBots

Team Number: 4145

FIRST
ROBOTICS

COMPETITION

ID-011

JIT




6¢1

NOILLILIdINOD
$3110904
A1sdid

|

¢10-dI

SH 1§ IoquIn ures],
S)JOgIOA\ DY, :oUIRN Wea],



oI

NOILLILIdINOD
$21104d0d
A1sdid

|

SPLY SI0GIOM 3L :9GNLNOA
610°Gy LySIOGIOM MMM//:dRY :BUSGIM
SyLyweald }00qaoey
GYLYSI0QIOM®D JaNIML B Weibeisu|
ieIpaj [B190S UO IO SN %234

RUCIC)

u30yuBRW SIY) PUBNE O} Payijenb sey wea}
N0 3w} 1S3ty 3Y) S1 1y “uebiyd)
dysuojdwey) |euoneusduj

0) payijenb aAeY M ‘UOSEAS |

N0 JB $S329NS JO 10| € PEY Wea} Ino

‘ubisap o} a
W3LS Ut ¥
e 'uoppadwo) sanjoqoy 1SHI4 3y} ui ajedioned
A "$100Y0s YBIH uoBuIyLIOM Y10 Wolj SUaPMIS
09 IN0Ge Jo Pasiidwod wea) $9130qoI & Ik IM

[BYO M3U B AIB03) BM Kian3

1dsu 0} swie jeyy wesboid

z10Z 53
$10g10M Y}
Gy Ly weal Oyd

€10-dI

SP1¥ -IvqunN wes],
S}ogIOA) DY, :oureN weaq,



&

SL

Q O\

v10-dIl

zo_._m._.OF_m.__.nn_v_m__wm 2 SY I :IoquIny ureay,

Asdid SJOgIOM OY :oUeN uresy,

(R4l



142

Team Name: The WorBots

Team Number: 4145

FIRST
ROBOTICS

COMPETITION

ID-015




910-dI

NOLLLLIJINOD
mo_._.omom_ﬁ ShT9 TOqUIMN urea],

A1sdid

SJOgIOAA O, -:DWEN Wes],

evI



L10-dI

ZO_._w._n._v.W_.nn_u_ﬁwm 2 SH 1§ IoquIn ures],

Asdid SJOgIOA OY :oUWeN uresy,

144!



145

Team Name: The WorBots

Team Number: 4145

FIRST
ROBOTICS

COMPETITION

ID-018




610-dI

ZO_._m._.nw_m.nn_v_ﬁwumu Gh 1§ oqumy wesy,
Asdid SJOgIOA OY :oUWeN uresy,

o1




147

Team Name: The WorBots

Team Number: 4145

FIRST
ROBOTICS

COMPETITION

ID-020




juapisald uapnis
a0d auuayEy

‘nod juey L

“uonELLopU 2s0ww Joj JEIT SandESUnSIy ey sy pue JEIo anbeaoba S I ey Oy JSis

‘slauped anfea 0931 1S4 INo AQ PHS0Y JUSWELING [BI2I0 UE puape Uayl ABW swea) sanjes aled anbea 0937 1544
aip Ag papink jre ‘(1a2loid) paynuap asey Aay) wajgoid & o) uopnos e Gudojasap ‘(awes jogoy) plag Guded pawsay) e uo sjuod 21008 o) Jogos snowouoine we Buiwureibod Ag
abua(eys 2y u eyedinped ‘sayae0D YNPE oM 1SE3| 1B UM USIPJIYD ue) o) dn jo Sswea) sanpes 2400 2 pue jpalold 34 ‘awes Jogoy auy sued asug sey abugeys yoeg
mido) nUSIYS pUoM-lES] B UD pased 51 Yy ‘abusieyD e sasealal anbea 0931 LSyl eak Aang
‘syion uogeziueiio Syl Moy uo ausgam 114 2yl woy jdisoxs ue s alay

‘passaidxa jsalau Aue jo aw Bunuioyu pue uoneuuoju sy Guipeaids U pre o) UOSIEI B pasu ||Is | 3uly S1TRY) 18LI8E) YIEW 10 32USI3S 18yjoue
0} S J2y20 0] 231 PEIISU] PINGA PUE “UIM S1EHUNLLILIOS 0 3W 10) uosiad Jybu ay) ale nof 2a21120 10U O NOA J| 7|00Y2S IN0A pUE LWESY N0 USSMa0 Ul L YsI|qeisa o) AIBssa0au s1 3 siy) op ol

woddns apiaoid pue way Bumeals Ul SJUIPMIS pUE SYNpPe palsala)

apinb o) ax) pInoa 2 'SIIES] aUl UnJ Uey) Jayied siooyss Aeuawa)a umbBuiypop, Jo) sweay anbea ofia 1544 YysIgeIse 01 8y alojeiag) pinow pue Aemured sonogol ZT-W aMssyo

B Ys|geisa o paau e paziuboaal aney apn suopaduwos 1e ajadwos o) jogol e 1ongsuna pue ufiisap am read yoea pue ‘uonnadwos sonogoy | SHIH 8yl Jo ped Se ZT0Z W palEal a1am

apA TWEa] Sonogod [0oyas yaiy pauigquwod s usiBuiypo S1UoIgs S10gioa 9 jo uieiden pue Juspisald os(e W) pooyss yBiy suwinog )y usBuigpong, T8 J0IUSS B W] pUB SULEUIEY S1awey Ay

‘ojleH
= yaepss uebiowg o RN
120-dI
NOLLLLAJINOD R,
$2i10904 Sv1y AoqUIIN Wesl
Asyid SJOgIOA SV, :oUWeN Wea],

8¥I



juapisald uapnis
a0d auuayEy

‘nod juey L

“uonELLopU 2s0ww Joj JEIT SandESUnSIy ey sy pue JEIo anbeaoba S I ey Oy JSis

‘slauped anfea 0931 1S4 INo AQ PHS0Y JUSWELING [BI2I0 UE puape Uayl ABW swea) sanjes aled anbea 0937 1544
aip Ag papink jre ‘(1a2loid) paynuap asey Aay) wajgoid & o) uopnos e Gudojasap ‘(awes jogoy) plag Guded pawsay) e uo sjuod 21008 o) Jogos snowouoine we Buiwureibod Ag
abua(eys 2y u eyedinped ‘sayae0D YNPE oM 1SE3| 1B UM USIPJIYD ue) o) dn jo Sswea) sanpes 2400 2 pue jpalold 34 ‘awes Jogoy auy sued asug sey abugeys yoeg
mido) nUSIYS pUoM-lES] B UD pased 51 Yy ‘abusieyD e sasealal anbea 0931 LSyl eak Aang
‘syion uogeziueiio Syl Moy uo ausgam 114 2yl woy jdisoxs ue s alay

‘passaidxa jsalau Aue jo aw Bunuioyu pue uoneuuoju sy Guipeaids U pre o) UOSIEI B pasu ||Is | 3uly S1TRY) 18LI8E) YIEW 10 32USI3S 18yjoue
0} S J2y20 0] 231 PEIISU] PINGA PUE “UIM S1EHUNLLILIOS 0 3W 10) uosiad Jybu ay) ale nof 2a21120 10U O NOA J| 7|00Y2S IN0A pUE LWESY N0 USSMa0 Ul L YsI|qeisa o) AIBssa0au s1 3 siy) op ol

woddns apiaoid pue way Bumeals Ul SJUIPMIS pUE SYNpPe palsala)

apinb o) ax) pInoa 2 'SIIES] aUl UnJ Uey) Jayied siooyss Aeuawa)a umbBuiypop, Jo) sweay anbea ofia 1544 YysIgeIse 01 8y alojeiag) pinow pue Aemured sonogol ZT-W aMssyo

B Ys|geisa o paau e paziuboaal aney apn suopaduwos 1e ajadwos o) jogol e 1ongsuna pue ufiisap am read yoea pue ‘uonnadwos sonogoy | SHIH 8yl Jo ped Se ZT0Z W palEal a1am

apA TWEa] Sonogod [0oyas yaiy pauigquwod s usiBuiypo S1UoIgs S10gioa 9 jo uieiden pue Juspisald os(e W) pooyss yBiy suwinog )y usBuigpong, T8 J0IUSS B W] pUB SULEUIEY S1awey Ay

‘OlI3H
 yompsa uebiowqg o SR
¢2¢0-d1
NOLLLLIJINOD S,
so1L0g0d Sy1y ISqHmN Weal
ASdi4 SJOgIOA SV, :oUWeN Wea],

6¥1



and auuayley

‘nof uey

"UOEWLIOU| SI0W 10 T E0N000.0 10 Sad SURSI} Wy S0y JSIA

‘HigsuoidineyTy 1 5479 Bunioxa ue pue sdiysuodweyn puoifay-1adns yuw sapnjouoa

uoseas yoeg ~sdiysnejoyos abajjoo w siejop Jo SUIIW jo Su3} 0] 552202 aney sjuedionied “splese um Ued Aau) Yagam Joy yaeanno AJUnuiwos op pue 'puelq weajy Jiag) j@xnew pue

ubisap ‘spuny asiel 1ISnw ose sweal eaer Buipnpou ‘sabenbue) o Aaues g buisn pawwelbold ag ues pue EaA-ol-lead Wol 2)gesnal sy joqo ay | seapl buueys pueg ‘uciesouul "YIom
pey jo anpea aw Buizeal aqiya (yoogalou Buusauibua ue Buidaay ay) sajdiound Guuaaubua asnoeid pue siy¥s W3 LS dojanap sjUSpPMS 'SI0JU3W PUE s3I0 Y Npe Ag paping

L INEY J9AS | N0A UNY IS3pReY B, e suedinped Tewan) aouele ue ul abuapeys peay-0)-pealy
e Ul aladwos o1 s10go) arelado pue ‘wesbosd ‘ppng ‘ubisap oy pebuayeys aue (z1-2 sepeib 'slaqwaw +0T) swea)y abuayeys yoal 1 sHi4 "s1oqol Buipping weyl atow fem 5.1
‘syiom uoneziuebio aw moy uo ausgam 014 3y Wwoly 1dia0xs U S| auaH

“passaldxa jsamEu fue jo aw Buluiopn pue vomewsoju sig) Buipeaids w pre o) UoSIE| B paau jjw | "auy S1IELY) 1SYIea) YIELW 10 3IUS13S IaLloue
o) B 1230 0 29I PESISUI [NOM PUE ‘LM STEHUNLILWOD 0 31 10y uosiad Wby 241 208 NoA aA21120 10U 0P NOA J| J00YIS JNoA PUE LWES) N0 US31a0 HUI| B Ys|qeisa o) AIessaoau S1sIg op ol

woddns eprosd pue waly Bureass w suapnys

pUE SYNPE paisasaiu apinb o) ax) pinos 8m 'SWea] Syl unl weyl Jayrey (s10oyas appiw uoiBuibuon oy swesy sBusieyn yoal | SHIH YSIgEISa 0} 8y Sioauau) pinom pue Semyied sonogol gT-H
anlsayoo B Ysigelsa o] pasu g paziubonal aney ap, sucnnadwos e sladwos o] 10god B 1onnsucd pue ubfisap am reak yoes pue ‘uomadwoD sanogqoy 1SHIH aU) jo Wed se ZT0Z W parealo alam
PR TLWES] SIN0god [ooyss ybiy pauguos sucsBuiguon s1ysiga ‘sioglopy 8Ul 10 weiden pue Juapisald os[e w| jooyas yBiH awnogpy usBuibuo 18 J0IUas B W,| pue Suuayley s1awnseu Ay

‘ollaH
~ ucpiofiu "Yowlssy o '
€20-d1
NOLLLLIJINOD S,
$2i10904 Sp1p -IoqUmN Wesl
Asyid SJOgIOA SV, :oUWeN Wea],

081



151

Team Name: The WorBots

Team Number: 4145

FIRST
ROBOTICS

COMPETITION

ID-024

D g
a— Rt G

i




§20-dI

NOILILIdINOD
S2110904 2 SH 1P IoqUINN Wresf,

SJOgIOAA O, -:DWEN wes],

1sdid
(4eq



JX3 $3110q01 Jo 18iUdd)

IS m@u “ANOLSIHS

920-dI
ZO_.W_.Or_m.nn_v_ﬁwm 2 SY1¥ - IoquInN wesq,
Asdid SJOgIOM OY :oUIeN uresy,

€a1



PSI1

NOILLILIdINOD
$21104d0d
A1sdid

<

L20-dI

SHIP :IoquINN wuresy,
S}OgIOA O], :oureN weay,



ZO_._w._n._v._m.na_u_ﬁWm 2 Gh 1§ oqumy wresy,
Asdid ) SJOgIOM OY :oUIeN uresy,

ge1



961

NOILLILIdINOD
$21104d0d
A1sdid

N

620-dI

SHIP :IoquINN wuresy,
S)OogIOA) DY, :DUreN weaq,



LST

NOILLILIdINOD
$21104d0d
A1sdid

<7

0€0-dI1

SHIP :IoquINN wuresy,
S}OgIOA O], :oureN weay,



158

Team Name: The WorBots

Team Number: 4145

ROBOTICS

B
S

COMPETITION

ID-031

T e «




ZO_._w._n._v._m.nn_u_ﬁAOum 2 SH 1§ IoquIn) ures],

1sdid

S)OogIOA) DY, :DUreN weaq,

651



buioh aseesSpue |

\i—ﬂJ/...uE_ e ..M”. S

- L] o/ @5
VT AR
-~ -g.tu weay Buop A} - 7] @ yoMwes

san|eA 2o ayl

€€0-dI

NOILLILIdINOD
$21104d0d
A1sdid

SHIP :IoquINN wuresy,
S)OogIOA) DY, :DUreN weaq,

091



191

NOILLILIdINOD
$21104d0d
A1sdid

<

Al & i

v€0-a1

SP1¥ - IequInN wes[,
S]OGIOA) Y, :oureN ures],



S€0-dI

ZO_.W_.Or_m.nn_v_ﬁwm 2 SY1¥ - IoquInN wesq,
Asdid SJOgIOM OY :oUIeN uresy,

291



€91

NOILLILIdINOD
$21104d0d
A1sdid

|

9€0-dI

SHIP :IoquINN wuresy,
S)OogIOA) DY, :DUreN weaq,



P91

NOILLILIdINOD
$21104d0d
A1sdid

LE0-AI

SHIP :IoquINN wuresy,
S}OgIOA O], :oureN weay,



"PHONL 2] PUTHRLT WL

SIS YR UL SUIEa) ST00HL Ji SPURSTLOL] MEDD gaais “Sil=as umggadmm
SANUGY [SHL [ERapELsgur qenue un agadwos o syecgo sumaSond poe spiang

TRIE TT, S]] Sjuolae ungEunpaogy v Stk sogpoy, asudwoo spmapns £ e

"SI QNG 2] s
ARl s fuiop o suewmngs o spols Juuepd o pease e g

-sumngry ge doypsysas
0] AR TN ST SEOOgRs gEng wayP e i, Seng L e amcagry waydigee s

nroay sjEapngs po dnosd o

PN 0 P [O I YAt T AR 0]

L LB S NI | L LR
P W LN UK 350 PR DEGLARL P AT
l "IN LITLY "L EREL RN EEOLFT mmm

0 Fean] pegas yiH Eunoond ey

T W w1 wd ggcy peapdn |
AL

wea] s2oqod s1oqJoM
uo aji| pue d=aied 10} s|jIys ﬁ..___—u__—._n_ . .
Sju=2pnls s|jooyas :ﬂu.ﬂ_:_——u_.—ﬂg 7SSTTUNUINIOD,/ [00]/SMoU/AT0}S /W00 [} edSIp MMM,/ /-SAITg

HeDh L T RIHLE DR

8€0-dI

ZO_.W_.OFW.M_V_RWM 2 SY1¥ - IoquInN wesq,
Asdid SJOgIOM OY :oUIeN uresy,

g91


https://www.dispatch.com/story/news/local/communities/worthington/2022/01/27/worthington-schools-students-building-career-and-life-skills-on-worbots-robotics-team/9217112002/
https://www.dispatch.com/story/news/local/communities/worthington/2022/01/27/worthington-schools-students-building-career-and-life-skills-on-worbots-robotics-team/9217112002/
https://www.dispatch.com/story/news/local/communities/worthington/2022/01/27/worthington-schools-students-building-career-and-life-skills-on-worbots-robotics-team/9217112002/
https://www.dispatch.com/story/news/local/communities/worthington/2022/01/27/worthington-schools-students-building-career-and-life-skills-on-worbots-robotics-team/9217112002/

6€0-dI

NOLLILAdINOD
sol1L0904 2 §b1p ToqUIMN ures],

SJOgIOAA O, -:DWEN wes],

1sdid
991



SELIOY ] DUy
‘Alataous

"S3NPALIS (2134335 Y BUBIoM 318 3a MOUY | “PUSITE 0] 3|0EUN 218 NOA JI MOLY 31U 13| 3SE2|d4 "800 AW Ul SHML
LU0} pasLe SIETE pUe 232|410 SE UDOS S 1381 QNoM 35, 2I[eTey pue ‘Ago) ‘2apfeig--siauasand sjoqion, auyl yis dn oo pUe uET e fepuop uo 122w am Guisodosd we |

BIo-propsm@ poTOpy
Bl pnopsoas 0 *

BI0pROEEMEZTa0qs *
uealpy elpbuy

ednegy lap +

GBI pnoEsmEIseUassai] -

lEzEfio - SEWOY| Jy = LA

Bl phopemErIIopd  JepuaEs
w s[lelap alow YA, MER) - 2wl wizses wdged - wdpeis 2202 ‘T Jew uop tpabueys UL

Bunaaw dn mojjod ST SIOGIOM

0¥0-aI
ZO_W_A.W_WM_V_RWW 2 GP 1§ :IoqunN uresy,
Asyid SJOgIOA SV, :oUWeN Wea],

L91



o =

/.

fitl s 1!

el

il

& > 4
UL A
J9NITHIXA \ <t
s,

Iv0-aI
ZO_._m._.nwW_.nA_u_ﬁWm Gh 1§ oqumy wresy,
Asdid SJOgIOM OY :oUIeN uresy,

891



169

: The WorBots

Team Name

ROBOTICS

B
S

4145

Team Number

COMPETITION

ID-042




£90-dI

NOLLLLIJINOD
mo_._.omomﬁ ShT9 ToquIMN urea],

SJOgIOAA O, -:DWEN wes],

1sdid
OLI1



vr0-al1

ZO_._w._m_v.WrnA_u_ﬁwm 2 SH 1§ IoquIn) ures],

S)OogIOA) DY, :DUreN weaq,

1sdid
TL1



5% | FEIOGROAATED “Teka],
SN TFSISTI T bR
O TTEE TG F | FETOa IOy, (Ve

e En yaear ues nod ‘swonsanb Loe aseyg nod g

| Mefmhvet—
=
AT

s

4
A

dpeqy wen fou) sdes e jo o e pe) pae 'doo] s S0

PUR srosuods mau dasy o) SIME SR (SIE) 17 PUS LU0p 1ng ‘dnEuonREs v
ysrgeies o e peedh v age gTEULS oigeg jsajepdn pue sppewse jaenber) pusg g

-srosuods aag) po sada gy Aovwrmbag arow

yomur nod saarh eng eescced s wr pogor mod Eunensucwsp — Hredaioo

aiy s sBunae prrossed 1] Sanep s o) ams agepy] spaos el amne deg ‘pus
S0 w1 “Esuaes o) 54 1earb ame syres pue safiessaur A[MIA, 110q ey ur Burag 1

-—— o b Y e

o o) Buudn e

Long Bungiduw Buisssappe a0 paims A@anbnm 51 wes ol soy puw ‘spbuses
mod Imoqe ATB], [BATFEIGE 100 [T — JISPIUco piE prol a9 jeajsensiad ag 5

‘dnsuonre esordias ¢ o SIgaUag ) SsnISp pue

— Apomand jo xae) 2o soussard surpeo BuypBEnas neswlopdurs a7 ey
— saqueduas Burpunorms Suise) speeu Anuep] jepeeu ey of feaddy ¢

dnprramaed | jo sanstEo] PR sigeueg

S} EETLIETD PATE UDSUL [[BD o 81 Weal mad il Terure] | mee e sanrediuos

SN0 IR o) SARM 15O S §9 U0 SRERD S 1,180 U0 SAf Rapt 6
saqredures s sdpgaucierss paqsngeisa-and Euhe a[fis (SITes pres sqelw &

‘din 1 goed o Auedutas aq) ur Tesod o) asey puae 'sanogot

PElEaTsi] yrog 3w ogm apdoad jo wepeusiogur iwwaos s 136 o Asea symb sry
“8B|I8 TE[IUIIE PUE U[PSLUI] U0 2UREEST ISR s iy jedn-zeqbpg ey pury ¢

‘worssardun apeg v e Apses ues nod op Lng

|
1
[
‘—wr
Il
1T <

VB 111 SEpAlMn] PUE I8ads surmual Bulsoys AF (ereol pue Uo1ESTA JEeg
i@y faciny nad aans adewl ‘dooad o) Beues nod azojog jsreob apowqy guuapy ¢
80 i S1ezadocs o) Buye arse e sanaeduon ueoelpe-aonogos
Aen palaacsEp s WITIMIIITSS o punoe sgred sperodios
punory Bupssrp pue aupuo Buppaeeasss fduns Ag qaressaz ned og [
saibayeng Loy

|PIR At T 57 SaH AIMOEUTEISTE ures) s1ourard pue 1s6pnig me S[gqnop o) fn
Burrsaoqre djeasepe Burpuany pannboe e “wosees-go aq) Baumgy en 1op [os peciom
SnEL] 1R FRIESIRI SUT0R SIFYR O PRI am PR Buppung jasrpms Bumeh o
UL Ul SAepUed §1-paog sl il PeoE] ALY BUIEa) AT SaNNIEIE S eI
aa, 3, om0 ‘uoiBunpog U paseg wes) DE U (G SIOGI0N ST A1 S JOIHH

OI0 EoIBUnNGIoNs U LS FO SINAMT e DUTALRD (G SIOFIoA YL .—“w ﬂu.

ures], sonjoqoy woburyiion ayy,

Sv0-d1
ZO_.W_A.WW_.M_V_RWW 2 GH1¥ - IoquInN wesq,
Asyid SJOgIOA SV, :oUWeN Wea],

(A



€LI

NOLLILIdINOD
$71104904
A1sdid

|

S [ pSioGIopED 1],
OF T FRIOQIoMNT) rerbesu]

e ST YSeal IR nod “suansanb Auw asey nad §i

jpeddns pue abpajasouy ensared

oEe yng ‘wonmubosar juapnys jab Auo jou wed nod '[rass i1 op nod J] sopoyd
doyggros pue nonnaduroo areys wes nod jeip o ‘surrope)d mofeuw aq o dn jee
EIUTIOISE ST UOE SEI] WD ol 2Ins ayely [#0ussald RIPI [P1905 v 120
'S0 01 NOME S5PBTMD] pITe S[IHE

SIEEQ SUI0E 2aBY ADESITE OE[E [ A5 “ures) mod o swros spdosd a1oT s
Ao gop jasel Ioue o) ures) mod jsoodg Afees e g 1-3 sonoegqol jo desigied
PIOE BI0W E SUTARY 'LICHS JO 107 B S20{El 1T @[NAY (Surea], 1opaag dp 1eg
jumol 01 dn S&cur Woos [ SIESPME DE1S3I810T SISO

mod jeuad AFMEIRPeUA 10U S20R | Sy Sucnensuowsp ajduns Baop

PUE 'S[202S ATEJUALIS]S PUE S]PPIL AQIEaU N0 Ul B8P WHLS o J0qol mo
BunBurag [ SSS00NE JO 19] B PEY SR WES] NG (SRpelD Isbunoy [ipm 199
‘urea) ryssacons v Bupuey o) deo) 81 jooyos mod

PUNOIE ESISTEME SUTELT SUIcs EILARY U1 Wo [JOI SIISPIE S e pue {ep
o A e [ s 1e sanreunums pue subrsap ung swos wiegy JpepunuS
yuare faap prourea) mod sowy o) Burob spraprs ame sol jS1asog e
"BI00 ) STESA 10] WES] Mok 15000 PNoD UONESIRALCD B SAE1Y 0] 5010

ay Bupqe], jares ok 1o] siejusus st diayg usas 10 ‘wonemdod jooyss erausb
1) PUE WES) Mok Uaauw)ed L] i) adq Ued SISSEa], jSIayIea] JOejae
oy [nd o3 196 [[IE ISP B S4B [[La ures) mok pae poogos mod e surerboad
H1IE PR SSHUTSNG g1 o) Ine yoesy ubsap ongdeid pue ‘sssumsng e uy

SRS 10] SPIEAE JO BRTINLL & aTe aleip) pue suretbord prare w Eunedanred
Apeaie are () SIISPE 0] A[US 100 BT WES], i UV [INILS SPIsine yoray
SR BUmInIas o (1w Sigeuad aps mal uo Lot R sInspe

2]} BuriBp Tiass 98 fuass 100 1B MinEaniaape aar 166 pue 'sjuass [ooxe i
apedionred ‘sjususounome 1) e 126 wes nod wor ssuros uesy mod sfomgos
DU 1o wonRIsTULLIEe sy it Bupgiom Ag juonensiuiuipy ey joeeos

1

eanbejeng Ley

‘[ s wrea) ok 1o o Armyadoy
s yeg) pare ‘onuapred ey worg Apamb goeq soumog st padiel] aaey 1eq aatbarens
SUICE SRS O PAjUEs M ‘Uad o Buipn{oul ‘smaquim sures jo 10] v Bunpeunosp

B1-IACD WAL o0 'uojBunniog ut paseq wes) @ ‘gE|§ SIEIoN 1) 9I8 B

1oMeH

o0 "umBUTIIoA, U WELS J0 aIming B SUNRANND (o] SIOFIoN, S]] _U ___u

urea], sonjoqoy uojburyiiom ayx,

9%0-d1I

SH 1§ IoquIn) ures],
S)OgIOA\ B, :oUIRN Wea],



L

s|ie18p 1o} ||03S gzr/ssz @ 4 o«

SMSIN SHMM ¢¢-S¢-€

Ly0-dI

NOLLLLIdINOD .
$211090Y4 2 S IoquUInN uresy,
Asdid SJOgIOM OY :oUIeN uresy,

VLI




ar S o B8 O» si/e1ap 10} ||0J0S so:L/vs0 @ 14 4

l_‘“

CCSCENTVLAIOOTS

8¥0-dl

ZO_._w._n._v._m.nn_u_ﬁwm 2 Gh 1§ oqumy wresy,
Asdid SJOgIOM OY :oUIeN uresy,

A



TYNOIDIE

HaNNIM

. .. ]
= T o AATNONE
g B LT
T ——- _ |
- — —— HINNIM
: X

6¥0-AI
ZO_.W_.Or_m.nn_v_ﬁwm 2 SY1¥ - IoquInN wesq,
Asdid SJOgIOM OY :oUIeN uresy,

9LI



0S0-dI

zo_._m._.OF_m.nn_vﬁWm 2 SY I :IoquIny ureay,

ASdi4 SJOgIOA SV, :oUWeN Wea],

LL1



1S0-aI

zo_._m._.OF_m.nn_vﬁWm 2 SY I :IoquIny ureay,

ASdi4 SJOgIOA SV, :oUWeN Wea],

8LI



0
[}
[aa]
—
=
Q
S
B
9]
g
(1]
z
g
8
=

0
<
i
-
&
)
Q
g
Z
5
8
B

FIRST
ROBOTICS

COMPETITION




= e

£50-aI

ZO_._m._.nwW_.nn_v_ﬁwumu Gp ¥ :ToquIny ures],
ASdi4 SJOgIOA SV, :oUWeN Wea],

081




181

: The WorBots

Team Name

FIRST
ROBOTICS

4145

Team Number

COMPETITION

ID-054




00°0FL'BEY sjeuopeN + sjeucibay

00°06E'913 sjeuoiBay AN 2piag
00°01L'63 Auo Lg [euciBay AN

00'0SZ'LLY (sjeuonen) sgalon

00'00€'93 (sjeuonep) swybi4 wea|
00'08L'EY (z# |euciBay MAN) |910H
00'00£23 (14 jeucibay MAN) [210H

+

S0 1) (59|

000093 (sjevoibay 1AN) S1014 weay |
00°00L) §j00]

00°00Z°L3 siuaa3 bursiespuny

00'000Z3 s[eualep 10GoY

00°05¥3 SIIUCIIOD(T [BUCIIPPY

00°05Z3 UoNINISUOY Hd

00°0LS3 SULOJIUN Wea|

00'008'V3 s ueyD DY4

0000672 T4 0047 [UoIBOY DM
00°006°13 -l 12 WeAJ [euoibey DY

‘uaisoy| uabuoyabnz aip pun uaoinossay uajyoneiqab
sun uoa aip 1618z 3)jaqe] suagababue uslun aiQ "USISOY B|BIA IIM

uagey ‘uawyau|ia) uoniadwoy $2110qoY 1 SHI4 GIIMIGIaM WE 1M eQ e
.—.umt:m EDU-—. “ B snuys asyen anl @ ~
L Y >
= =8 3Kl sd409 dozL @ (#9h) weagou | doysiq cp A

%W & § @ A €l
660-AdI
ZO_._w._n._v.Wrnn_u_ﬁww SH 1§ IoquIn) ures],
Asdid SJOgIOM OY, :SWEN ures],

281



€81

NOLLILIdINOD
$71104904
A1sdid

|

950-dI

SH 1§ IoquIn) ures],
S)OgIOA\ B, :oUIRN Wea],



LS0-dI

zo..wﬁ._m.nn_vﬁww 2 SY I :IoquIny ureay,

ASdi4 SJOgIOA SV, :oUWeN Wea],

$81



g81

NOILLILIdINOD
$21104d0d
A1sdid

890-dI

SHIP :IoquINN wuresy,
S)OogIOA) DY, :DUreN weaq,



186

Team Name: The WorBots

Team Number: 4145

FIRST
ROBOTICS

COMPETITION

ID-059




187

Team Name: The WorBots

Team Number: 4145

FIRST
ROBOTICS

COMPETITION

ID-060

AT




881

NOLLILIdINOD
$71104904
A1sdid

uongadwos Anoapy Jogoy
SI0GIOM 2202 SI0540M BUYL

“EJUSpNIE
SHML AU2) 01 B|OE(IEAE B0 (1M G5 SNG GFL WO W SHMA
1& doysyiom Ino iE pjay aq s Guigesw sy) pooyos Bye wiu
kGl 1eqoiag fepsaupapy we Bunssw pEuCHEWCW 1Sy a0
18 &N Ul 0y awoo)Ee e SEpng pweibod s u psEaEl)

“aauny 3y} 18 s6un ¢ asianen
pue quua uayl ‘swesboud o py yuam 1abie) pue sweisis
apoa wajdwos ywe Jasnsuew Jegseq ybny o jo0pg Beo
E OIUI E||BQ SIUUSL PETISIEAT J00YS pUE LEED B¥EIN pnoo
1ey Joqo punad oy Jaso ue paulirsap soRIoN UL EE0E U1

‘uefaany wonag ul plEy
uay o wass diysuoidweys ayy ‘sppops 2oy &uenb o1 5 Byl
noyfinoug suonnEdusDD (E30) 0 POE0I I3 YL YW [BREI] SWEE ]
jasow pue ‘|eouiodeE ‘sonewnsud ‘wonesuge) ‘BuiuwesSood
‘gEaUreng ‘suonel gnd se yans sysEl uo Guigiom
SIA0WIEW JO J3SONE E LiM "SUNINIS UMD S) SEY WEea) YoEg

"BOUET||E LUEE] JI3UL LM P31} SAISSEL B UD 3j20Wwos o)
10qoy pezis-ay) B weifosd pue ‘ppng ‘ubisap sjuEpniE E¥EamM
HE JO ITUNOD BYL JaA0 ‘UDSESE YIEJ WESY O JIES 3yl ko)
10U 51 ugNEdWGd [BUCHEWSI S PURD Si) #5f Lods B 5B
paguIsep 15aF Uonnadwar san0q2y &) Syi4 30 U aladwos
o) Wea) sonoqoy usibuisog s 52 lsyaboy wol pooyss
Yy sumoqy umBuiylop, PUE SELIDY] WO SILEEMS

wea| sonogoy umbuguon ay L

OX e,

190-aI

SH 1§ IoquIn) ures],

S)OgIOA S :OWEeN Wes],



4L 5
ar S0 B8O SERISp 10} |[0105

sso901d ubisopioy) BUTMO][O} ot Ads

—

—n

_ m—
¢ o 2C'6°6 - ¢ °pos|d3 ‘g uosess
290-aI
NOLLILAdINOD
sol1L0904 2 §b1p ToqUIMN ures],
LS4 )

SJOgIOAA O, -:DWEN wes],

681



061

NOILLILIdINOD
$21104d0d
A1sdid

|

€90-dI1

SH 1§ IoquIn) ures],
S)OgIOA\ B, :oUIRN Wea],



161

NOILLILIdINOD
$21104d0d
A1sdid

|

¥90-d1

Sy 1P I_vquInN wes],
S)OgIOA\ B, :oUIRN Wea],



V.E%E
154

.

F

S90-dI

zo_._m._.OF_m.nn_v_m__wm 2 SY I :IoquIny ureay,

Asdid SJOgIOM OY :oUIeN uresy,
c61



990-dI

ZO_.W_A.WW_.M_V_RWW 2 GH1¥ - IoquInN wesq,
Asyid SJOgIOA SV, :oUWeN Wea],

€61




P61

NOILLILIdINOD
$21104d0d
A1sdid

<

190-dI

SHIP :IoquINN wuresy,
S}OgIOA O], :oureN weay,



o

—d

1rZ¥9L Y19 77
=om< “yoe|pig BUVEr

890-dI

NOILILIdINOD
S2110904 2 SH 1P IoqUINN Wresf,

Asdid SJOgIOM OY :oUIeN uresy,
g61



wxx UNOITY WUBPMIS (00425 YBIH B WoUy JU9S Uaag SBY IEWT SIYL vy

aajfelg
isyuRUL

“aoaid uoeIIUNWLIoD

au1 ag Ajurew ua ) ‘uayo faa saonoeld 1e ag o) aney jou jwa nay, sbuneaw dn Gumas pue auodiaaa gy Bunesunwiwo: 1e ealb usag Apeale aney noj LAJBMOW "SIW TEYL op pInoa
noA j Guuapuowm SBM | "SWEa) T4 Ul pue (I Uos)AA USamiaq UDNJaUL0d B SE 108 0} JayJea) auo 1Sea] J8 pasu [|IM SM pIES SWEY Iy Ing ‘rewa snomasd 2 ul Sy} pauoiusw asey i |

‘unsiad-ul jJaaw

JlE UED 2 OS WES] 31 JojUSwW 0] pauuyuod siajooyos ybiy aidnos e asey im | uayl Ag Agnjadoy (- way) Bunaaw oy prevuo) Buyoo] ag s | jjsaysecd enuiod £ 3By am T8 palioxa og
A0GFS J0) ¥2ayD au) Jano puas o) wea) jpoyas ybiy ayp ey nod pnom uaypy sdode) pue sy 2y uo sn Gugepdn o) sywey L

(j1area alay) 126 Ued | 05 anUp UBD OUM J0JUSLWL JByjouE

puy o1 An s 1) Cwidpnes Jaye AEp AUE ¥aam B S3WN F Ul SLW0D WED | YasAw 10y sy punu ul ajdoad aidnoo B aney Apeadpe | epualie INo o) TEY) pRE A | OS ‘Y88 1XaU SISquIaw wea)

awos yym Bunasw ag jw | Ing ‘siaquaw jooyas Yoy no Jop Appge|ese INoge sElep Syl Uo SIS Jou Wwe | Weis o) awn peob e ay) spunos Jaqusidas Apeg juonewdloul au) 106 nod pejs

ifdamop sIw 14

a 3l ey 0

: B B wwzun s Bny 1 <Bioprnojpsm@zLonyd> UBNL ‘'NSH TR
690-Ad1
NOILLLLAdINOD :IoquINN ures,
s21108904 §p1v ISqUmN Hresl,
ASdi4 SJOgIOA SV, :oUWeN Wea],

961



L61

NOILLILIdINOD ,
$21104d0d %
A1sdid )

0z0-dI

SHIP :IoquINN wuresy,
S}OgIOA O], :oureN weay,



120-aI

zo_._m._.OF_m.nn_vﬁWm 2 SY I :IoquIny ureay,

ASdi4 SJOgIOA SV, :oUWeN Wea],

861



661

NOILLILIdINOD
$21104d0d
A1sdid

|

¢L0-dI

SH 1§ IoquIn) ures],
S)OgIOA\ B, :oUIRN Wea],



uoissn:

1502

€10-dI

NOLLLLIAINOD :
mo_._.omomﬁ gp1p Hoqumy ures,

Asyid SJOgIOA SV, :oUWeN Wea],
00%



o 3

NOLLILIdINOD

102

$71104904
1sdid

o

|

8)

sie

i

B © ©
Gl:6 Aq a1ay1 oq ||
NV 25:8 18 #Z das 1es
jue,ew sSaA
pataAnlaq

S|elawWl ales)lels 1e Wegy:.g8

1e BuluJow Mmollowol NoA 295

Wd 61:8 18 £Z das 'lig

30

Aepinies 1xau 104

iipueyalojsq

aseyaind 01 ayl] p,noA

1eym Jo 3si| sped e asedsid 0}
paau ||,noA ‘dn speay e se 0S|y

- yonw 0s noA yuey

eHUIA
(0%S2 ® Nd Zt:LL Aluo s0s
v10-dI

SH 1§ IoquIn) ures],
S)OgIOA\ B, :oUIRN Wea],



®e a0

SI9MSUE pUB S3OIAPE JNOA 104 yonuwi 00S NOA yuey |

jsiosuods pue saljiwey

ybnouy1 Ayunwwod saoddns e pjing 03 bupjiom

a1e nok ey} pue paziuebio sulewal wea) Inok 1eyl

R 2INs 3y 0} 3q PINOM 391ApE Jo s3931d om} doy AN

(019 saue|d‘sjoqos Hupjew a1e am “A13unod Ino

Ujluohin=duiosjeis| sy isajounis/lipUE 9H A LoloN ¢Buiyihue 1noge aaiape InoA yse Ajise| aw 18] usy

i1 'Yy

o0

003 NI LS UO Sndoy

0} buiki} a1e am pue apod 0} Moy sn Buiyoea) ase
Ksy1 jooyos 1] e s1|00yas Jno asnedaq buipod 1noge
|ny@mod a1e am yuIy} | Ing abpajmouy| dlueydaw INo
anoidwi 0} Bulki} a1e om W) Mau e aie 9m 8snedag

‘suoniadwod
1€ SWea) 0} IN0 PUBY M 193YS UONBWIOUI 3y} S| dI8H

¢wea) 1ok 1noge reym

*10} 9AL}S A|snonunuod

M JeyMm sey) pue ‘Kyunwiwiod 1no ul NI1S

( UO PaSNO0) US] 9A M ‘PALIBIS 9M BOUIS
"SJUBAS YoBa1IN0 AL0J 19A0 Pa}a|dwiod pue ‘swea)
15414 @Al paJojusw ‘wea) T4 ue panels ‘sjdoad
0009z payoeal aA am ‘1eak ysed ay} uj ‘Ayunwiwod
1no joedwi 0} AY[IGe INO INOGE JUSPIJUOD BIDM

‘044 Aq passaidw £Inoge uapyuod ase nok sbuiy |
9q sAeme 1sowe [Im Asy) esneoaq buiop a1noA |je ¢wea) 1noA 1noqe sbuiy) |npamod syl ale JeyM [IBM
1eUM pue 10qoJ JNoA 9as 0} 92ueyD B 9ABY Siosuods
|enuaiod ains aye|A “suolejussald dn 3as 0y buikiy
pue ‘s|jed Buryew 19118| e Huipuss puswiwodal pj| i9S1n02 J0

‘poob
S| 09pIA [BBABI UOSESS 8y} Bulpuas os ‘bulop a1,nok )
1eym Jnoge uses| 0} Juem ose Asyy 1nq ‘Weuaq Asy)
MO JNOge uJes)| 0} Juem siosuods °| Sy 40 1oedw
8y} urejdxe am pue ‘W3 1S 1noqge uonessusb aininy
3y} buiyoeay 1noge ey "si8)a] Ino ul wayl djgy ‘suonnadwod
0} Buiop a1e am jeym uo snooj am ‘palosuods 186 o) 1e:5Lies} 0] JN0 puey aM139Ys UOljEWIOjUI S} SI A13H

jyonw os noA yuey ]

¢OP @M p|NOYs JBY\ ¢Sh woly 109dxa
slosuods yuiy} op 1eym ¢palosuods 196 0} op nok
op 1eym uoisanb Jay1oue Yyum anuiluoa |jIm | usy L

S10-dI

ZO_._w._m_v.WrnA_u_ﬁww SH 1§ IoquIn ures],

Asdid SJOgIOA OY :oUeN uresy,
c0g



i ‘
b . .
,J
“ 1
‘ 5 2 | AR
oA = jE L 6
‘ , _
S ,,n.\

ZO_.W_.Or_m.nn_vﬁwm 2 G¥ 1§ - IoquIn wesy,
ASdi4 SJOgIOA SV :oUreN Wea],

€02



Team Name: The WorBots

Team Number: 4145

ROBOTICS

ﬁ
z

COMPETITION




\Jl._:-l ,Tl, |
,_ajﬁmﬂﬂ‘i'l u ﬁ ”

Agsil
1]."]"‘."

TVYNOID3Y
ALID N33NO
9102

ASITVYNI4
,, NOLLLLIdINOD
i $91L0904
LSyid
&G
810-dal
NOILILIdINOD
S2110904 2 SH 1P :IoqUINN uresf,
ASdi4

SJOgIOAA O], -:DWEN Wes],

§0¢



NOILLILIdINOD
$7110490d
1sdid

902

AT

620-dI

SH1P :IoquINN wuresy,
SJOgIOA O, :oureN weay,



ounaanoo | NOLLLLZINOD -
$01L080Y soL080d

isdid — 1Sy

] |

lodo.” |
— F 2 7]

o]

080-dI

NOLLLLIJINOD
so1L090H 2

Asdid
L02
S}JOgIOA S, :dWeN Wes],



208

Team Name: The WorBots

Team Number: 4145

FIRST
ROBOTICS

COMPETITION

ID-081




209

Team Name: The WorBots

Team Number: 4145

FIRST
ROBOTICS

COMPETITION

ID-082




T pram=s=— |
L .§a.. :u.ﬂ...‘i.n. i

€80-dI

ZO_W_...V_._m.nn_v_\m,__ww 2 SY I :IoquInp ureay,

Asyid SJOgIOA SV :oUreN Wea],
012



NOILLILIdINOD
$7110490d
1sdid

112

A7

¥80-AI

SH 1§ IoquIn ures],
SJOgIOA O, :oureN weay,



Lorud
) sousereT

S80-dI

ZO_W_A.U_._m.nn_v_ﬁww 2 SY I :IoquInp ureay,

Asyid SJOgIOA SV :oUreN Wea],
(AN



NOILLILIdINOD
$7110490d
1sdid

€1¢

|

980-d1I

SH1P :IoquINN wuresy,
S)ogIOA DY, :DureN wesq,



180-AI

zo_._m._.OF_m.nn_u_m__wm 2 SY I :IoquInp ureay,

S)ogIOA DY, :DureN wesq,

A1sdid
y1i¢



NOILLILIdINOD
$7110490d
1sdid

§1¢

N

880-dI

SP 1y -IequInN wesf,
S]OGIOA) Y, :OUeN ures],



680-AI

ZO_._m._.nw_m.nA_u_ﬁWm Gh 1§ oquimy wresy,
Asdid SJOgIOA OY :oUeN uresy,

912



ZO_.W_...U_.W_.M_V_RWW 2 G¥ 1§ - IoquIn wesy,
ASdi4 SJOgIOA SV :oUreN Wea],

L1¢



