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K-Botics Interhouse Quidditch Cup



The Purpose of the Preseason Challenge:
The challenge is designed to be done independently by students.  The challenge is 
intended to be difficult.  Students must use the knowledge gained from our skill building 
activities and their prior experience, to brainstorm and work together to design, 
manufacture, program, test and refine.

The challenge prepares students for a 6 week design time frame which is what they will 
face in the FIRST build season.  It encourages them to prioritize their time and efforts. 

Presentation
Students must document their design over time, and present their design features and 
process including lessons learned, to the judges at the competition.  This gives students 
practice with public speaking (which is beneficial for Chairman’s Award presenters, and 
other media relations experienced over the season) and also answering questions from 
judges, which is useful for those who will be in the pit crew at competition.

Field
We did not present the field on the kickoff day, but on week 2.  In a FIRST build season, 
the field model takes time to construct.

Role of Mentors:
Some mentors were assigned as head of house who were the key point of contact for 
each house.  Mentors were not assisting with design, or planning, but they facilitated 
group meetings, helped to resolve conflict and passed on important information 
regarding timelines and expectations.  Other mentors were “floating”, helping with CAD 
and setting up the 3D printer, helping supervise the use of tools etc.

As the challenge is intended to stretch the students capabilities, we asked mentors to 
refrain from being hands on, unless asked to assist.  Students need to realize what they 
are capable of achieving on their own, and need to take responsibility for their 
successes and failures.



Logistics and Planning

A great deal of organization is required before the start of the pre-season challenge.  

The game board:
This took the most preparation time.  It 
consisted of a plywood base, surrounded 
by viewing towers made from 2x4s 
that were slotted to allow for a piece 
of 1/8” Lexan to be folded between 
them creating a curved surface.

The tops of the viewing towers 
were notched with an angle for 
the spectators to be painted on, 
and the tops were cut on angles to 
look more like Quidditch in the 
movies.

The viewing towers and plywood base were 
painted in the house colours.  Spectators were added in the notches (dots of colour on a 
black background)

From several of the viewing towers, dowels with 3D printed “beaters” were suspended.  
The beater dowels were motorized so they moved and created an obstacle.

At one end of the field was a “Quaffle dispenser” to dispense ping 
pong balls one at a time.  The other end had 3 scoring rings which 
were 3D printed.  One had an IR beacon built in.

A golden snitch (marble) was set on an indented, level place on 
the Lexan.

White tape was used to create a path from quaffle dispenser to 
scoring rings.  Robots could choose to follow that, follow the edge 
of the stadium, or make their own way to the end to score.

Beaters were 3D printed then painted in house colours.  Their capes were made from 
wired ribbon.

The rules manual:  as seen in appendix.  Each team was given a manual at kickoff.



Creation of teams:
Teams were created to have a balance of ages, girls and boys, veterans and rookies, 
and areas of skill/interest (programming, CAD, mechanical design).  We made sure also 
to split up any particularly strong pairs of friends, and to distribute those with poor 
attendance among all teams as well.

Team names were created to match Harry Potter themes and robotics:  
Goldengear, Dragonhammer, Talonchain, Silverlock, Sprocketdore, 
Roboclaw were the ones we chose.  Mentors were assigned as heads 
of house, and their job was to facilitate the discussions, answer 
questions, and help mediate conflict.

To help with team identity, each team had colours (we made bracelets 
for each member) and a team animal mascot, which we made into a 
Harry Potter-esque crest.

The props and reveal preparation:  
We went all out with kickoff.  We prepared game hints which were posted daily on our 
website to get students hyped about the competition.

We dressed up like wizards (using either costumes, grad 
gowns and wands, halloween hats etc).  Groups were sorted 
(need a sorting hat).  Each group, as they were getting 
organized received an owl with a parchment followed by the 
game manual, and a bag of candy for their train ride (things like 
gummy worms and frogs, and multiflavoured jelly beans).

Owls were knit using the free pattern (http://
www.ravelry.com/patterns/library/owls-two-ways-knit)  We 
filled them with beans then stuffing so they were able to 
stand up on their own.  Felt and buttons were used to 
decorate the owls.  A scarf was made in team colours for 
each owl.

http://www.ravelry.com/patterns/library/owls-two-ways-knit
http://www.ravelry.com/patterns/library/owls-two-ways-knit
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http://www.ravelry.com/patterns/library/owls-two-ways-knit


Parchments were created by printing invitations on parchment paper which was then cut 
and folded to make an envelope.  The envelope was sealed using sealing wax to make 
it authentic.  We had tried to 3D print a seal for our team, but that was quite a challenge!
Envelope templates are available online.

Each team member was given a bracelet.  We used this tutorial (http://
www.wikihow.com/Make-a-%22V%22-Boxed-Friendship-Bracelet) and used long 
strands, enough to make 3 bracelets from one braid.

http://www.wikihow.com/Make-a-%22V%22-Boxed-Friendship-Bracelet
http://www.wikihow.com/Make-a-%22V%22-Boxed-Friendship-Bracelet
http://www.wikihow.com/Make-a-%22V%22-Boxed-Friendship-Bracelet
http://www.wikihow.com/Make-a-%22V%22-Boxed-Friendship-Bracelet


Day 1: Kickoff and Sorting Ceremony

Dumbledore:  explanation of the 6 week build timeframe, and how it relates to FIRST build season.  
Importance of brainstorming and good communication.  Explanation that all 4 hours of Monday meetings 
will be spent on preseason challenge each week, and that more work can take place at lunch or at home.

McGonegal:
“You will be sorted into your houses.  Sorting is a very important ceremony because while you are here 
your house will be something like your family within K-Botics. The six houses are Silverlock, Talonchain, 
Dragonhammer, Goldengear, Sprocketdore, and Roboclaw.  While you are at K-Botics, your triumphs will 
gain your house points, and any rule breaking will lose house points.  At the end of the year, the house 
with the most points is awarded the house cup, a great honour.  I hope each of you will be a credit to 
whichever house becomes you.”

Sorting Hat Poem
Adapted from J.K. Rowling’s Poem

Oh you may not think me pretty, 
But don't judge on what you see, 
I'll eat myself if you can find 
A smarter hat than me. 

You can keep your bowlers black, 
Your top hats sleek and tall,
Even brightly knits, though warmer,
well, they can't talk at all!

I have knowledge you can't foresee,
oh now, quell your fears.
For I'm the K-Bot Sorting Hat 
so lend me all your ears.

There's nothing hidden in your head 
The Sorting Hat can't see, 
So try me on and I will tell you 
Where you ought to be.

You might belong in Goldengear, 
Where dwell those who aim to outsmart, 
Their hearts of gold, and chivalry 
Set Goldengears apart;

You might belong in Sprocketdore, 
Where they are just and loyal, 
Those progressive Sprocketdores are true 
And unafraid of oil;

You might belong in Dragonhammer, 
Where they are strong and honest, 
Their flame, drive, and intensity 
Make Dragonhammers the boldest;

You might belong in Roboclaw, 
if you've a ready arm, 
Where those of wit and training, 
Will always tend to charm;

Or yet in wise old Talonchain, 
Where their minds are relentless, 
Their superior creativities, 
Will leave you almost breathless;

Or perhaps in Silverlock 
Where they are bright and secure, 
Those friendly folks use any means 
To ensure their designs have allure.

So put me on! Don't be afraid! 
And don't get in a flap! 
You're in safe hands (though I have none) 
For I'm a Thinking Cap!"

One by one students are called alphabetically to be sorted.  They put the sorting hat on, and the name of 
their house is called out.  Heads of houses should greet all new members and give them the house 
bracelet to identify them as part of the house.

The owls were then distributed with the parchments.  This reveals that the game is indeed “Quidditch”.  
Each house is then given a game manual, and left to brainstorm and bond.



The Competition Day: our last meeting before FIRST kickoff

Judges: we invited several sponsors, a school board employee responsible for 
technology education, and a member of the community to judge the presentations and 
robots.

Technology: We hooked up a camera to display the robots movements on the big 
screen in our auditorium.  We also displayed everyone’s presentations on the screen.

Logistics: A team presented their robot, their design process, and lessons learned.  
They had 5 minutes to speak, followed by several questions asked by the panel of 
judges.  This was followed by 5 minutes with robots on the game table.  

We chose these time limits to accommodate our 6 teams within 90 minutes.  

Following the last robot, the judges went to deliberate, while the mentors held a meeting  
with the families in attendance regarding kickoff and what to expect during build season.
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Summary
The K-Botics Interhouse Quidditch Cup will be won by the team that scores the most points overall in the 
tournament. 

Boebots will autonomously take quaffles (pingpong balls) from the dispenser and somehow get them 
through the ring-shaped goals to earn points.  

At any point in the game (but only once), the Boebot can capture the golden snitch (marble), doubling the 
current point total, but not ending the game.

The Game
Boebots must begin on the field, within the starting volume (Length:12” Width: 12” Height:7”).  They have 5 
minutes to dispense, transport, and score as many quaffles as possible through any of the 3 rings at the 
opposite end of the field.  They must avoid the opponent's beaters, and also keep the quaffles from falling 
out of bounds.  There will be a 1 inch thick raised security barrier to keep the Boebots from falling off the 
field.  At any point in the game (but only once), the golden snitch may be caught, and that will double the 
current points of the team. 

During the 5 minutes, if the Boebot runs into difficulty (gets stuck, loses the quaffle, stops moving etc.), the 
team may opt to restart the robot, but not the clock.  When Boebots are restarted, all points earned up to 
that moment are erased. There are no limits to the number of resets possible.  If the golden snitch was 
captured before the reset, it may be captured again after the reset.

There are unlimited quaffles available to the Boebots.  The dispenser will be continually refilled during the 
game.

Scoring
There are three rings in which to score.  Each ring is worth a different number of points

bottom right: " worth 10 points 
There will be a curvy white line leading from the start area to the bottom right goal (which will be level with 
the lexan).

bottom left: " worth 20 points
There will be a shorter white line with 90 degree turns and discontinuities leading to the bottom left goal 
(which will also be level with the lexan).

top/middle: " worth 50 points
The middle goal will be raised 4 inches above the lexan.  It will have an infrared beacon at the bottom of the 
goal, aimed straight out (perpendicular to the goal. but horizontal).  The beacon will be shielded to give <20 
degree beam spread.

As mentioned earlier, possessing the golden snitch doubles the current score.  “Possessing” is defined as 
controlling the movement of the snitch for 5 seconds.

The golden snitch may only be possessed once during each game.  
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Your House Team
Your team has been created to be diverse (various ages, experience, and skills).  Each house has 
a mentor who is the Head of House.  If there are challenges within your group, the Head of House 
is the first person you should go to for resolution.  Your Head of House will not be assisting in the 
design of your Boebot; they will be there only to facilitate and help resolve any conflicts.

It is a good idea to spend some time learning more about each other, establishing ground rules 
and expectations, and deciding on how to communicate (both in person on Mondays, and between 
sessions).  You may also want to create a Facebook group or an email mailing list, or a phone tree.

Keep track of your progress each week.  Document your designs in a notebook.  Photograph your 
prototypes and your processes.  Keeping these details will be very helpful when you prepare your 
presentation. 

House points will be earned (and lost) based on conduct, cleanliness, and participation.

The different houses are: Goldengear, Sprocketdore, Dragonhammer, Roboclaw, Talonchain, and 
Silverlock.  

Sorting Hat Poem (revised by Bonnie)
Oh you may not think me pretty, 
But don't judge on what you see, 
I'll eat myself if you can find 
A smarter hat than me. 

You can keep your bowlers black, 
Your top hats sleek and tall,
Even brightly knits, though warmer,
well, they can't talk at all!

I have knowledge you can't foresee,
oh now, quell your fears.
For I'm the K-Bot Sorting Hat 
so lend me all your ears.

There's nothing hidden in your head 
The Sorting Hat can't see, 
So try me on and I will tell you 
Where you ought to be.

You might belong in Goldengear, 
Where dwell those who aim to outsmart, 
Their hearts of gold, and chivalry 
Set Goldengears apart;

You might belong in Sprocketdore, 
Where they are just and loyal, 
Those progressive Sprocketdores are true 
And unafraid of oil;
You might belong in Dragonhammer, 
Where they are strong and honest, 
Their flame, drive, and intensity 
Make Dragonhammers the boldest;
You might belong in Roboclaw, 
if you've a ready arm, 
Where those of wit and training, 
Will always tend to charm;
Or yet in wise old Talonchain, 
Where their minds are relentless, 
Their superior creativities, 
Will leave you almost breathless;
Or perhaps in Silverlock 
Where they are bright and secure, 
Those friendly folks use any means 
To ensure their designs have allure.
So put me on! Don't be afraid! 
And don't get in a flap! 
You're in safe hands (though I have none) 
For I'm a Thinking Cap!"
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The Boebot
Kit of parts
1 X BoeBot (with 5 batteries)
1 X standard BoeBot electronics kit (including whiskers and IR sensors)
1 X additional standard servo motor

2 X reflective infrared sensors available
1 X infrared analog distance sensor available

Modifications can be made to the Boebot, as long as they do not break the rules or permanently 
modify the Boebot (no drilling new mounting holes/ use pre-existing holes).

Limitations and constraints
• No biological material (currently or formerly alive) (wood is okay)
• No external power source (no extra batteries or other power sources)
• No user input/control after robot starts moving
• No high pressure systems (<50PSI)
• No additional force generating components (ie: motors, actuators, etc). Springs are allowed as 

they do not generate force; they return energy.
• Robot cannot damage the playing field or components
• Robot must fit within 12”x12”x 7” starting volume
• Robot must stay within the playing field
• No liquids
NOTE: Any discrepancy with the rules will fall to the judges’ ruling

Logistics
Materials and tools from our workspace may be used, but please check first with your Head of 
House.  CNC tools and the 3D printer may be used.  Your CAD drawings must first be checked by 
Mr. Wood.

Work may be completed during our 4 hour sessions on Mondays.  It is recommended that teams 
meet during lunch, or after school to brainstorm and plan so that the  Monday sessions are more 
productive.  

With permission from Mr. Wood, it may be possible to work during lunch in room 107.  It may also 
be possible to bring Boebots home (ask for Mr. Wood’s permission).
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The Presentation
Each group has 5 minutes to give a presentation to review what they have learned, outline their 
design process, and review any special design features incorporated to solve a problem that they 
faced.

All student must be involved in creating and/or giving the presentation. 

Powerpoint or Prezi may be used, but slide shows must be submitted and rehearsed on Monday 
Dec 8th. 

The Tournament
Teams will be selected at random to present their Boebot, design process, and features, and to 
answer questions posed by a panel of judges.  Presentations should be 5 minutes long, and will be 
followed by a brief Q & A session. The team will then have 5 minutes to demonstrate their Boebot, 
and earn as many points as possible in the Interhouse Quidditch Cup.

Presentations and designs will be judged by a panel of community members who are not on our 
team.

The Awards
Design trophy 
Presented to the team that the judges decide has best demonstrated and communicated an 
effective/innovative design feature

Performance trophy 
Presented to the team that demonstrated the best performance and won the Interhouse Quidditch 
Cup

House points award
Presented to the team that has accumulated the most house points during the preseason 
challenge.  
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