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Core Skills Analysis
Engineering and Mechanics

¢ Identified and understood the basic components of a 4-bar linkage mechanism, including the
four rigid bars and pivot joints.

¢ Recognized how the 4-bar linkage converts input motion into a specific output motion,
demonstrating foundational principles of mechanical linkages.

¢ Viewed a visual representation of the mechanism, likely enhancing spatial reasoning and the
ability to visualize motion paths.

¢ Developed an introductory comprehension of mechanical systems that are fundamental in
robotics, machinery, and engineering design.

Tips

To deepen Elijah's understanding of 4-bar linkages, encourage hands-on building using simple
materials like popsicle sticks and fasteners to physically assemble and manipulate a working model.
Exploring videos or simulations can reveal how altering bar lengths and pivot points changes the
motion outcome, reinforcing the relationship between geometry and mechanics. Additionally,
challenge Elijah to research and present real-life applications of four-bar linkages, such as in
automobile suspensions or robotic arms, connecting theory to tangible engineering uses. These
activities can nurture problem-solving skills and inspire curiosity about mechanical design.

Book Recommendations

¢ Simple Machines and How They Work by David Macauley: An engaging illustrated guide that
explains the basics of simple machines, including levers and linkages, perfect for young
learners interested in mechanics.

e Maker Lab: 28 Super Cool Projects by Jack Challoner: A hands-on activity book featuring
projects that include building mechanical linkages, helping kids learn through creative
experimentation.

¢ Robotics: Discover the Science and Technology of the Future with 20 Projects by Klaus-Dieter
Fritsch: This book introduces robotics fundamentals, including mechanical linkages like four-
bar linkages, with projects suitable for middle school students.

Learning Standards

¢ CCSS.MATH.CONTENT.7.G.B.6: Solve real-world and mathematical problems involving angle
measure, area, surface area, and volume—applying geometry to understand mechanisms.

e NGSS MS-ETS1-2: Evaluate competing design solutions based on how well they meet criteria
and constraints of a problem, fundamental to studying mechanical linkages.

¢ CCSS.ELA-LITERACY.RST.6-8.3: Follow precisely a multistep procedure when carrying out
experiments, emphasizing comprehension of mechanical assembly steps.

Try This Next

¢ Worksheet identifying the parts and functions of each bar and joint in a 4-bar linkage with
labeled diagrams to complete.

¢ Build-your-own 4-bar linkage project using craft materials followed by a short video
explanation of how motion changes with bar length adjustments.
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