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Rumbling Ratios 

Introduction: 
In the Clash of the Clubhouses, Figley, Wattee, Zabetta, and Rhumbler use natural 
resources (like wood, gortuga shells, and droolly hammoth bones) to design and 
build weapons.  This lesson is designed to 1. Give students the opportunity to use 
innovation, visualization, and design skills to invent and draw a weapon—first a 
diagram on paper, then a “life-size” chalk drawing of their invention completed 
outside on concrete or asphalt.  2. Introduce students to the idea of ratios, 
involving both measurement and multiplication. 
  
Social/Emotional Concept: 
Ingenuity and teamwork 
 
Academic Standard: 
Common Core Mathematical Practice:  Use appropriate tools strategically; SL 3.1 
Engage effectively in a range of collaborative discussions (one-on-one, in groups, 
and teacher-led) 
 
Teaching the Standard: 
1.  In the weeks before the lesson, do The Clubhouse Clash of Tree Village as a 

class read aloud; you can either complete the entire book or read through 
chapter 4 right before the lesson.  Before beginning this lesson at the rug or 
other class meeting area, have students sit with a partner who they will work 
with. 

2.  Introduce students to the idea of ratio.  You can ask them to imagine that they 
have magical powers to wiggle their fingers at any object in the room and make 
it grow or shrink.  Ask them what they would enlarge or shrink, and point out 
that the object couldn’t just get taller or wider, or it wouldn’t look the same—it 
would have to get grow taller AND wider.  For example, if they shrank their 
teacher to half-size, you would be half as tall AND half as wide.  If you have 
access to a computer, ideally an interactive whiteboard, you can stretch an 
image in PowerPoint to show this idea.  If you just make the image taller or 
wider, it gets distorted, but if you click on the corner and drag, it gets taller and 
wider at the same time.  You can connect this concept to the idea in Geometry 
of an object being “similar” to another—the original object and the enlarged or 
shrunk object are “similar” because they are different sizes but the same 
shape.  You can also give real-life examples of using ratio, such as doubling a 
recipe, creating a scale for a map, or making toys of life-sized objects like 
Matchbox cars. 
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3.  Read the descriptions of the catapult that Zabetta and Rhumbler build in 
chapter 4: “The catapult’s frame was built of bones and branches.  The long 
wooden arm was tied to an eight-foot length of droolly hammoth intestine, with 
a gortuga shell at one end for loading ammo.”  You may also want to show 
illustrations of weapons from Dr. Seuss’s The Butter Battle Book.  Tell the 
students that today they will be drawing their own inventions.  You may want to 
limit the inventions to weapons, or you may want to make it more open-ended, 
so that students could invent anything they like (i.e. clubhouses of the type they 
build in lesson 5, futuristic vehicles, and so on.)  Have students do a think-pair-
share with their partner where they think for 15 seconds, then turn and talk with 
a child next to them before sharing with the whole group, on ideas for an 
invention to draw. 

 
Practice the Process: 
1.  Ask the kids for an idea for an invention you can draw (make sure you clarify 

that this will be the example, so they can’t choose the invention for their own 
work they’re about to do.)  Model first drawing the diagram with pencil on an 
8.5X11 sheet of white paper, 8.5X14 sheet, or poster board.  Then use a ruler 
or tape measure to measure various parts of your completed drawing, 
beginning with the length or height, and record each measurement, making 
sure to record both the number and unit.  (I recommend centimeters, but they 
could also do inches.)     

2.  Have students go and complete their drawings of their inventions, then multiply 
them.  I recommend that each student complete their own drawing, though it 
will be the same invention, but they can also work together on a single paper/
poster board.  Students who finish first can color their drawings with colored 
pencils or crayons; just make sure they don’t color over their measurements. 

3.  Have students do a gallery walk where they walk around and look at each 
other’s completed inventions, then raise their hands to share inventions they 
think are especially cool.   

4.  Gather the students back at the rug.  Choose a ratio by which each group will 
multiply their drawings to make them “life size.”  For younger students in 1st or 
2nd grade, you many want to have them simply double their drawings.  For 3rd 
grade students, a 1:10 ratio might be best, while older students could do a 1:15 
or 1:20 ratio.  You can have students work out the new measurements on 
scratch paper or allow them to use calculators.  They should record each new 
measurement and circle it; for example, if they draw a huge crossbow that is 5 
cm., a 1:10 ratio would result in a measurement of 50 cm.  This is the length 
they will end up drawing outside with chalk. 
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5.  Take students outside; they should bring their diagrams of their inventions, an 
object like a pencil box to weight down the diagrams in case it’s a windy day, 
and some type of measuring tool—meter sticks, yard sticks, or string that is a 
certain length (i.e. 1 meter) can be useful, along with their rulers. 

6.  Model with your own example drawing what the students will do: mark the 
circled length and height to give the dimensions of their invention, then draw it 
“life-size,” using any measurements they recorded.  At the end, students can 
do a gallery walk of these large chalk diagrams. 

7.  Back in the classroom, tell the students that engineers and architects do a 
similar process to what they did—designing a diagram or blueprints, taking 
measurements, and using math to bring the diagrams to life-size scale.  You 
may also want to have an ethical discussion about whether it is O.K. for 
someone to use her/his intelligence, creativity, and math skills to design 
weapons.  There are plenty of great real-life examples from history, such as 
Einstein’s brilliance leading to the nuclear bomb.  

Teachers note on extension/alternate activity:  You could also have students in 
teams where on team designs a clubhouse, then the other team designs a weapon 
to destroy it, or one team designs a weapon, and the other team designs a shield 
or other defense system.  You can connect this activity to The Butter Battle Book 
and real examples of arms races like the Cold War conflict between the Soviet 
Union and the U.S.  At Cornell University, the architecture students would design 
and build a huge dragon, then lead it on a parade, while the engineering students 
would design a fortress complete with weapons.  The fortress would try to destroy 
the dragon, while the dragon would try to knock down the fortress. 
 
Assessment: 
Pay attention to students’ strategies for both measuring and multiplying.  You may 
want to ensure they are using the correct unit to measure their drawings.  This unit 
lends itself to the idea of decomposing numbers; for example, if a “life-size” 
weapon is 132 cm. long, a student might first use a meter stick to get 100 cm., 
then use a ruler to add an additional 30 cm., before adding the final 2 cm. 
 
Celebrations of Achievement: 
You may want to make several copies of the “Energetic Engineers’ certificate,” 
then present it to pairs of students at the end of the lesson. 
 
Ancillary Items: 
1.  Energetic Engineers certificate 
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Supply List: 
1.  Ruler per child or per pair of students 
2.  meter sticks and/or string and scissors 
3.  white paper or poster board 
4.  colored sidewalk chalk 
5.  Optional: calculators, crayons or colored pencils  
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