Grade 4
ENGINEERING THE ICE
Overview
Every hockey team needs a
smooth skating surface. This
lesson looks at how ice rinks are
made and maintained and how a
special machine was invented to
solve an engineering problem.

Science Learning Objective: I can analyze multiple solutions
to a problem and identify the best one. (~30 minutes)

Materials
• Image: Two Skaters on Ice
• Video: Time Lapse: Making the
Ice at Verizon Center
• Washington Capitals handouts:
Making and Maintaining the Ice,
Improving the Resurfacer
• Paper
• Writing utensils

Essential Question
Is a resurfacer (i.e., Zamboni) the
best way to keep the ice nice for
hockey?

Standards
NGSS 3-5-ETS1-2. Generate and compare
multiple possible solutions to a problem
based on how well each is likely to meet
the criteria and constraints of the
problem. nd constraints of the problem.

Warm Up
1. Project the image above or print copies and distribute to students.
2. Have students point out or circle all of the things that are sliding
on the ice (skates, puck, stick). Talk about how hockey is such a fast
game in part because it is played on a slippery surface.
3. Zoom in on or have students focus on the left skate of the player in
white. What is happening with the spray? What is it made of? What
might be happening to the surface of the ice? (The spray is ice being
carved up from the ice by the sharp skate, and it would make the
surface choppy instead of smooth.) Have students come up with
other ways in which the ice might be scraped, damaged, or worn
during a game. (Possible responses: by sticks hitting it, if a player
falls and slides, by the puck bouncing on it.)
4. Let students know that you will be learning about ice making and
care today.
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Activity
1. Watch the video Time Lapse: Making the Ice at Verizon Center
(available in the digital version of this lesson or at
www.capsinschool.com/makingtheice) to familiarize students with
the mechanics of building an ice rink. The video does not have
sound, so you can describe the process of creating layers of ice, with
paint in between, to create the ice surface while the video is playing.

Differentiation
Support
• Provide a printed version of

one or both texts, with or
without pre-numbered steps
Challenge
• Have students read about the

history of ice resurfacers and
describe the ways they’ve
improved over time

2. Distribute the text Making and Maintaining the Ice, an interview
with a rink maintenance professional. Read it aloud and have
students follow along on their copies. Ask the students to number
each step in the answer to “We have all seen the big machine that
drives on the ice. How does it work and why do you use it?”
3. Have students list the things an ice resurfacer (whether human or
machine) has to do, from the choppy ice start to the smooth ice
finish.
4. Arrange students in pairs and have them attempt to design their
own machine to accomplish the task. They should come up with an
alternative — however radical, document it, and then decide whether
it is an improvement over modern ice resurfacers.

• Since the video is silent, have

students select background
music and/or record a
narration for Time Lapse:
Making the Ice at Verizon
Center
Extensions
• Have students use the

interview structure to interview
another professional about his
or her job

Assessment
1. Collect and check the design descriptions and decisions on the
handout Improving the Resurfacer.
2. Lead a class discussion about whether the resurfacer can be
improved. If students have significantly different opinions, host a
debate and encourage students to use visuals to support their
opinions.

• Invite students to experiment

with making striped ice at
home using food coloring as
“paint” (note: takes patience!)
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Grade 4
MAKING AND MAINTAINING THE ICE
Interview with Jeremy Cross, ice professional from Kettler Capitals Iceplex
Is it true that an ice rink is built by creating layers of ice?
Yes. An ice sheet is built in layers on a concrete slab. The first two layers are very
thin (1/32") and freeze almost instantly on the concrete slab. White paint is added in
the second layer making the rink white. The third layer is a little thicker (1/16") and
seals in the white paint. Next, the logos and lines get painted on. Finally, the ice gets
built up in 10 thin layers to create the top surface of a finished rink. The total
thickness of an ice sheet is between 1 and 1 1/2 inches.
We have all seen the big machine that drives on the ice. How does it work and
why do you use it?
At Kettler, where the Caps practice, we have Olympia Ice Resurfacers. Most people
refer to them as Zamboni, but that is a brand name like Kleenex for tissues or Ziplock
for plastic bags. The ice resurfacer works by scraping dirty ice with a very sharp
blade to remove built up snow and scratches in the ice. It picks up this snow and
collects it in its front bin. Behind the blade, there is equipment that lays hot water
down to fill ruts and leave a clear, smooth surface as it freezes.
It is important to resurface so that the ice is safe for use and so that ice skaters and
hockey player can perform their best.
What is your favorite part of the job?
I have been a hockey player all my life and I like this job because I work in a place
that I have always enjoyed.
Is there anything special about maintaining the ice at Kettler Capitals Iceplex?
Being an NHL practice facility means everything we do is expected to be at the
highest standard. We also take pride in having a clean facility and top notch ice. Our
dedicated operations staff works hard throughout the week to insure our ice stays in
great shape.
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Grade 4
NAMES __________________________________________

IMPROVING THE RESURFACER
Create a drawing, diagram, or written description of your ice resurfacing machine.

Explain why your ice resurfacing machine would be better or not as good as the
existing machines (for example, the Olympia or Zamboni).
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