Make Your Castle Strong
v2.0

Teacher Lesson Plan

Foundational Fluencies: Is It Strong?
Overview:
In this lesson students will use their new engineering skills to build and test a
castle wall, and then improve on the design to make it stronger. Then, students
will move into a “focused” free build, where they create, test, and improve their
own castle wall design.

Click here to explore the entire Kid Spark Curriculum Library.

Activity Time:
30 Minutes

Kid Spark Mobile STEM Lab:
ROK Blocks

Materials Per Team:
Unit Concepts & NGSS Alignment:
•
•
•
•
•
•

Manipulate ROK Blocks to build increasingly complicated structures
Explore a specific problem engineers often face (how to make things
stronger)
Understand that pushes on objects can have different strengths and that
bigger pushes cause bigger changes in the object
Match 3-dimensional objects to 2-dimensional pictures
Test constructions for strength; Try to improve strength by using different
designs
Recognize symmetry

Group students in teams of 2.
- 11 Yellow ROK Blocks
- 6 Green ROK Blocks
- 14 Blue ROK Blocks
- 6 Red ROK Blocks
- 1 Riser
- 5 Snap-In Wheels
- 1 Construction Mat

Scientific/Engineering Practice - Planning and carrying out investigations
Crosscutting Concept - Structure and function

Lesson Introduction:
Instructor: “Engineers design machines, vehicles, tools, furniture - you name it!
If we use it, an engineer designed it. Engineers also design buildings. We’re in
a building right now. Some engineers specialize in designing schools. Others
design houses or shopping malls or restaurants. Buildings need to be strong
enough to hold up their own weight because they are heavy, and strong enough
not to be knocked down.”
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2x
Yellow ROK Blocks

4x
Blue ROK Blocks
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Core Learning Activity:

Construction Mat
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8x
Blue ROK Blocks

6x
Yellow ROK Blocks
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Note: Green ROK Blocks
will not be connected to
the left and right towers.

1.

Instructor: “Buildings need to be strong to hold themselves up because they
are heavy. Buildings also need to be strong so they don’t fall down in a storm
or an earthquake. Today we’re going to build part of a building and try to
knock it down.”

2.

Give each team of two students a construction mat and the correct assortment of engineering materials listed above.
Have students assemble the castle wall and battering ram car.

3.

Once students are finished assembling their builds, instruct them to roll the battering ram car into the green blocks on the
castle wall. Use the word “test” and remind students of what it means to test something. The battering ram car will easily
push through the green blocks because they arent actually connected to the wall.

4.

Instructor: “Now that we’ve tested our castle walls, let’s think about what we can do to make them strong. What could we
do to reinforce the castle walls?”.

5.

Instruct students to work with their team to explore different ways to make the castle wall strong. Students can use the
extra engineering materials provided to add strength to their design.
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4x
Red ROK Blocks

1x
Yellow ROK Blocks

1x
Blue ROK Blocks

1x
Riser

5x
Snap-In Wheels

6.

Students can test their castle walls in their small teams, or come together as a class so everyone sees all the designs.
You can discuss in a large group the main principles for reinforcement (finding the weak spots first, then reinforcing the
weak spots instead of just adding blocks to make the wall taller or wider, etc).

7. After each team has tested their walls, give them one last opportunity to improve their design.
8. Once teams are finished, have them present/demonstrate their completed castle wall design to the rest of the class.
Have students explain how they were able to improve their design to make it stronger.

Learning Extension:
1.

If time permits, challenge students to create their own walls or buildings. Students can test the strength of their new
designs using the battering ram car. Encourage students to explore different ways to improve their designs to make
them stronger.
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Building Basics

The following tips will be helpful when using Kid Spark engineering materials.
Connecting/Separating ROK Blocks:
ROK Blocks use a friction-fit, pyramid and opening system to connect. Simply
press pyramids into openings to connect. To separate blocks, pull apart.

Connecting/Disconnect Smaller Engineering Materials:
Smaller engineering materials use a tab and opening system to connect. Angle
one tab into the opening, and then snap into place. To disconnect, insert key into
the engineered slot and twist.

Snapping Across Openings:
Materials can be snapped directly into openings or across openings to provide
structural support to a design. This will also allow certain designs to function
correctly.

Attaching String:
In some instances, string may be needed in a design. Lay string across the
opening and snap any component with tabs or pyramids into that opening. Be sure
that the tabs are perpendicular to the string to create a tight fit.

Measuring:

2cm
9 Openings

The outside dimensions of a basic connector block are 2
cm on each edge. This means the length, depth, and height
are each 2 cm. To determine the size of a project or build
in centimeters, simply count the number of openings and
multiply by two. Repeat this process for length, depth, and
height.
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