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Core Skills Analysis

STEM and Physics

Viper explored basic mechanics by assembling a crossbow from everyday items, learning how
force and tension can store and release energy.
He practiced aiming and shooting, which involves understanding projectile motion and the
relationship between angle, force, and distance.
The activity developed fine motor skills and hand-eye coordination essential for precise aiming
and pulling back the crossbow string.
Problem-solving was engaged through figuring out which materials could work as components
and how to assemble them safely and effectively.

Engineering and Design Thinking

Viper demonstrated creativity by repurposing found objects into a functional tool, highlighting
resourcefulness and problem-solving.
He engaged in iterative design by testing the crossbow’s performance and likely adjusting it to
improve shooting accuracy.
The activity encouraged understanding cause and effect through direct experimentation with
the crossbow mechanism.
Safety considerations were implicit, as assembling and using a crossbow requires care and
responsibility.

Tips

To deepen Viper’s understanding of physics and engineering, engage him in building other simple
machines like catapults or pulleys using household items. Encourage him to keep a design journal
where he sketches his inventions, notes material choices, and reflects on what works or doesn’t.
Experimenting with different arrow materials and recording results can introduce basic scientific
method concepts. Finally, a discussion on safety and real-world applications of crossbows and
projectile devices can help contextualize learning and emphasize responsible use.

Book Recommendations

How Machines Work: Zoo Break! by David Macaulay: An engaging introduction to simple
machines through storytelling and detailed illustrations, perfect for curious kids.
The Way Things Work Now by David Macaulay: A classic book explaining mechanics and
engineering concepts with clear diagrams and fun examples.
Maker Lab: 28 Super Cool Projects: Build * Invent * Create * Discover by Jack Challoner: Offers
hands-on projects that foster creativity and understanding of physics and engineering with
everyday materials.

Learning Standards

CCSS.ELA-LITERACY.W.3.2 - Write informative/explanatory texts to examine a topic and convey
ideas and information clearly.
NGSS 3-5-ETS1-1 - Defining and Delimiting Engineering Problems: Identify specific design
problems related to creating a simple mechanical device.
NGSS 3-PS2-2 - Students plan and conduct investigations to provide evidence of the effects of
balanced and unbalanced forces on motion.
CCSS.MATH.PRACTICE.MP4 - Model with mathematics by understanding motion relationships
and measurements during experiments.
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Try This Next

Worksheet: Label the parts of a simple crossbow and describe their functions.
Writing prompt: Describe how the crossbow works using your own words, including what
happens when you pull and release the string.
Experiment: Test how changing the arrow length or weight affects shooting distance and
accuracy, recording the results.


