Court Architects

Watching your favorite player stand at the 3-point line and
effortlessly sink a basket is an iconic part of watching a
Thunder game. Have you ever wondered why the court has
such distinct lines on it?

Here’s what you’ll need:

e Pencil e Math Compass (optional)
e Ruler * Colored Pencils (optional)
¢ Basketball Court Template * Internet enabled-device
(included) (optional)
¢ Design Court Handout
(included)

Understanding a regulation basketball
court.

Basketball courts are designed using geometry, physics, and engineer-
ing. The lines and shapes on the court help organize the game, physics
influences how the ball moves and bounces, and engineering makes
sure the surface is strong, safe, and the same in every gym. In this Warm-Up, students will
take a closer look at the major features of a basketball court and label them on their tem-
plate.

Using the Basketball Court Template, guide students in identifying and labeling the follow-
ing features. As you move through each one, you may choose to share the accompanying
details to build context and spark discussion.

Optional Discussion Prompts

After labeling, you may want to guide students through a short reflection or observation
discussion. Consider asking:
* “What do you notice about the layout of the court?”
° Students may observe that each half is symmetrical.
* “Why do you think players choose to shoot from certain areas?”
° Encourage students to consider distance, angles, open space, and point value.
* “The three-point line is curved, is it smarter to shoot from the top of the curve or from
the side? (Note:The three-point line is an arc, meaning every point along the line is the
same distance from the hoop - all spots are equally challenging!)



Court Feature

Size of a Court

Location

NBA Courts are 94
feet long and 50
feet wide.

Basketball Court Template Key

Details

The measurements are standardized
across the league so that every team
plays on an identically sized floor.

Midcourt Line

This line divides
the court in half.

Once a team dribbles the ball across
this line, they can’t go back - doing so
is called a backcourt violation.

Center Circle

The circle in the
middle is where
the game begins.

This is where the jump ball happens -
two players leap to tip the ball to their
teammates to start the game.

Sideline The long boundary When the ball goes out along the
lines on each side. sideline, the other team gets to throw
it back in from that spot.
Baseline The short lines at After a made basket, the opposing

each end of the
court.

team in bounds from the baseline to
continue play.

Free-Throw Line

The line players
stand behind to
take free shots.

No one is allowed to distract the
shooter. Free throws are one of the
only completely uncontested shots in
the game.

Three-Point Line

A curved line
showing where
shots count as 3
points.

Shots from behind this line are worth
more because they’re harder.

Key/Paint The rectangular Defensive players can stay here
area near each for only three seconds at a time,
basket. otherwise they get a lane violation.
This rule keeps the area from getting
too crowded.
Hoop The ring and The hoop is exactly 10 feet high, the

backboard where
players score.

same height used since basketball
was invented in 1891.

Restricted Area

The semicircle
beneath the hoop.

Defenders standing inside this curve
can’t take a charging foul. It’s there
to protect players from dangerous
collisions under the basket.
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Court Design

Now that students understand why a regulation basketball court looks
the way it does, they’ll apply geometry, spatial reasoning, and design
principles to create their own version of a basketball-style court. The goal is to think like
designers, considering function, fairness, safety, and player movement, while still working
within key constraints.

Introducing the Design Challenge

Geometry shapes the court itself. Its lines, distances, angles, and symmetry help
communicate where the game happens and how players move. In this task, students will
redesign a court using these same principles while exploring new shapes, spaces, or rules
that could make the game more interesting or strategic.

Have students refer to the Basketball Court Template and ask questions such as:
* “Why do you think rectangles, curves, and circles were chosen for the current court
design?”
°  Encourage students to think about visibility, spacing, fairness, and ease of
refereeing.
* “What jobs do different shapes serve?”
°  For example, circles for starting play, rectangles for movement lanes, and curves
for short distances.
 “What might happen if the court used triangles, hexagons, or broken-line zones
instead? How would it change player decisions?”
« “What if the hoops were on the long sides instead of the short ones? How would that
shift player movement or spacing?”

Pro Tip: If your students need some inspiration, you can compare basketball to other
court-based sports. Sharing these examples might help students see that sports design-
ers make intentional geometric choices, and they can too!
* Netball: No dribbling is allowed, the court is divided into thirds, and only certain
players can enter specific areas.
° Ask: “How does restricting where players can go shape the strategy of the
game?”
¢ Volleyball: A symmetrical rectangular court, but with a net dividing sides instead of
a midcourt line.

° Ask: “How does the barrier change the way players move or react?”

e Soccer Futsal: Uses semi-circles, arcs, and lines to manage space around goals.
° Ask: “How does the design protect players and create scoring opportuni-
ties?”



Setting the Design Parameters

To assist with this design, you’ll find a blank Design Court handout attached to this
lesson. Before students begin sketching, clarify what design elements must remain
and what can change.

Required (Constraints) Flexible (Criteria)

Court must be a rectangle. Shapes used to divide the space. (curves,
polygons, arcs)

Court must be symmetrical. Location or shape of a three-point
equivalent.
Must include a clear scoring area. Creative additions (extra shooting zones,

movement lines)

Must include safe movement zones Style of the start area

While students are working, encourage them to articulate the purpose behind each design
choice, not just what they changed but why it improves or transforms the game. To assist
with this deeper reasoning, you can ask questions like:

« “What problem are you trying to solve with this new line or shape?”

e “Is your court still symmetrical? How can you check?”

 “Does this shape make the game safer, fairer, or more challenging?”

* “How does this zone change the way players might move or defend?”

Play-Testing the Court (optional)

Have students use their redesigned courts along with player tokens, counters, or simple drawn

pathways to simulate gameplay. Guide them through two short scenarios:

1. Offensive Scenario: “A player is trying to score. What options do they have on your court?
What zones encourage shooting, passing, or driving?”

2. Defensive Scenario: “Where should defenders position themselves? Are certain areas too easy
or too difficult to guard?”

As students move pieces or trace routes, encourage students to think about spacing, angles,
movement constraints, and fairness.
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ANALYZE THE

REPLAY

In this phase, students will shift from designing to analyzing, using
peer feedback and geometric reasoning to evaluate how well their
designed courts function. This step mirrors what engineers, architects, and sports de-
signers do: test their models, observe how people interact with them, and refine based
on evidence.

Peer Review

Invite students to pair up or form small groups to share their courts. Provide a structured
peer feedback prompt such as:

* “Describe what’s innovative about this court design.”

* “ldentify one feature that makes the game more challenging or more strategic.”

* “What questions do you have about how gameplay would work on this court?”

Encourage a tone of curiosity and collaboration - students are acting like designers ana-
lyzing blueprints, not critics evaluating a final product.

Design Reflection

After receiving peer feedback, have students reflect on their design using questions

such as:

*  Function: “What worked well about my court during play-testing? What surprised
me?”

* Geometry: “How did shapes, angles, and distances affect gameplay? Did the spacing
create fair opportunities for both offense and defense?”

* Design Intent: “Did this court play the way | imagined? Why or why not?”

* Possible Revisions: “What would | change if | could do a second version of this de-
sign? What feedback from classmates helped me improve my thinking?”
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As an optional opportunity for students to extend their learning, ex-
plore how material choices influence performance, safety, and game-
play. Just as geometry shapes the layout of the court, engineering and materials science
shape the surface players rely on for every movement.




Explain to students that most basketball courts are made from hard maple wood, chosen
because it is

e Durable - withstands constant impact from running, jumping, and ball bounce.

e Consistent - provides a predictable, even surface for athletes.

* Shock-Absorbing - has enough “give” to reduce injury risk.

e Visible - its light color makes lines and markings easy to see.

Student Challenge: Compare and Consider Materials

Invite students to consider how the game might change if the court were made from other
materials used in sports.

Material Reasoning

Used for some gym floors; it is softer, more cushioned; the ball bounce
Rubber
would change.

Concrete Used for outdoor courts; very durable, but harder on knees and joints.

Synthetic Floors Used in multi-sport facilities; designed for flexibility, traction, and
quick installation.

Grass or Turf Used in soccer/football fields; totally different movement patterns
and safety considerations.

Guiding Questions

 “How would the bounce of the ball change on this surface?”
* “Would players move faster or slower?”

*  “Which material seems safest for quick direction changes?”
*  “Which surface would last the longest in a high-use gym?”

Students could select a material for their newly designed court and describe why it fits
their court’s style of play. This keeps the extension short while reinforcing the idea that
good design requires thinking about both shape and material.
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Basketball strategy is deeply connected to court design. Players
choose where to shoot based on distance, angle, and the type of
scoring opportunity they want to create. Shots near the basket are
higher percentage, mid-range shots help keep defenders spread out, and three-point at-
tempts are riskier but reward teams with additional points. Players often select these loca-
tions based on their role—whether they are strong rebounders, playmakers, or long-range
shooters—and understanding this helps students see the court as a strategic map, not just
a set of lines.

Shooting trends in the NBA also reveal how design and gameplay interact over time. Just
over twenty years ago, the majority of points were scored in the paint near the goal. But
in the mid-2010s, as long-range shooters proved that consistent three-point shots could
increase scoring efficiency faster than two-point attempts, teams began restructuring
around perimeter play. By the 2020s, the three-point shot had become the centerpiece
of modern offense—all without the court itself changing. This shift illustrates how human
performance can evolve independently of the designed environment.

At several points in history, however, the court has been redesigned to keep the game fair,
competitive, and engaging. The free-throw line originally sat 20 feet from the basket be-
fore being standardized to 15 feet in 1895. The key—the rectangular “paint” area—was once
only 6 feet wide, shaped like a keyhole. In 1951, it was widened to 12 feet to prevent dom-
inant inside players from overpowering defenses. Even the now-familiar three-point line
wasn’t introduced until 1979, decades after the sport began. These changes remind stu-
dents that design is dynamic: courts evolve when player ability or game strategy outgrows
the existing system.

As students design their own courts, consider using these examples to highlight that
sports fields and courts are engineered systems shaped by strategy, safety, fairness, and
evolving human skill. When students ask, “What if players become too good at shooting
threes?”, they’re engaging in the same forward-thinking reasoning that led past designers
and rule-makers to adjust the court. This context helps students see themselves as part of
an ongoing design tradition—one where geometry, creativity, and real-world problem-solv-
ing come together.
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Skills / Standards Alignment

This activity can be used to support students with developing the following
skills and/or content.

Skills / Content

Engineering Design: Defining and Delimiting

an Engineering Problem

* Possible solutions to a problem are limited
by available materials and resources (con-
straints).

* The success of a designed solution is deter-
mined by considering the desired features of
a solution (criteria).

Grade 3 Grade 4 Grade 5

X X

X

Engineering Design: Developing Possible

Solutions

* At whatever stage, communicating with
peers about proposed solutions is an import-
ant part of the design process, and shared
ideas can lead to improved designs.

Engineering Technology and Applications of

Science

* Knowledge of relevant scientific concepts
and research findings is important in engi-
neering.

Engineering Design: Developing Possible

Solutions

* Designs can be conveyed through sketches,
drawings, or physical models. These repre-
sentations are useful in communicating ideas
for a problem’s solutions to other people.

Leveraging skills from K-2

Engineering Design: Optimizing the Design

Solution

 Because there is always more than one possi-
ble solution to a problem, it is useful to com-
pare and test designs.

Leveraging skills from K-2
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Notes:




