
 Newtonian Mechanics Curriculum Overview 

 Duration:  12 weeks 
 Sessions:  1 hour per week 
 Age Group:  9-14 
 Objective:  Build a foundational understanding of Newtonian  mechanics principles through 
 interactive lessons and hands-on activities. Students will engage with real-world physics 
 concepts in motion, forces, energy, and momentum. 

 Week-by-Week Breakdown 

 Week 1: Introduction to Physics of Motion (Kinematics) 

 ●  Topics  : Introduction to mechanics and the study of motion (Kinematics). 
 ●  Concepts  : Motion maps, Distance, displacement, speed, velocity, and acceleration. 
 ●  Activity  : "Measure Your Speed!" — Students measure  their speed by running specific 

 distances and calculating average speed (distance ÷ time). 
 ●  Hands-on Experiment  : Record video of students walking,  jogging, and sprinting, then 

 use a slow-motion app to analyze different speeds and discuss how motion changes. 

 Week 2: Position, Time, and Velocity (Kinematics) 

 ●  Topics  : Representing motion through position vs. time  graphs; interpreting velocity. 
 ●  Concepts  : How changes in position and time relate to speed and velocity. 
 ●  Activity  : Create simple position vs. time graphs by  walking a set path at different 

 speeds. 
 ●  Hands-on Experiment  : Use a ball rolling down a ramp  and mark positions at intervals; 

 plot results to create a position vs. time graph. 

 Week 3: Acceleration 

 ●  Topics  : Understanding how velocity changes over time;  introduction to acceleration. 
 ●  Concepts  : Positive and negative acceleration. 
 ●  Activity  : "Ramp and Ball Experiment" — Using a ramp  and small balls, students can 

 measure how acceleration increases on steeper slopes. 
 ●  Experiment  : Record time intervals at different points  on the ramp and calculate 

 acceleration using speed change over time. 



 Week 4: Introduction to Forces 

 ●  Topics  : Definition of force; types of forces (gravity,  friction, applied force). 
 ●  Concepts  : Understanding push and pull and how forces affect motion. 
 ●  Activity  : Tug-of-War with Spring Scales — Teams pull  with different forces to see how 

 force affects tension. 
 ●  Hands-on Experiment  : Use spring scales to measure the force required to move 

 various objects across different surfaces (to observe friction). 

 Week 5: Newton’s First Law of Motion (Inertia) 

 ●  Topics  : Introduction to Newton’s laws; focus on the  law of inertia. 
 ●  Concepts  : Objects at rest stay at rest, and objects  in motion stay in motion unless acted 

 upon by a force. 
 ●  Activity  : "Tablecloth Trick" — Quickly pull a cloth  out from under a stationary object to 

 observe inertia. 
 ●  Hands-on Experiment  : Test different objects (light  vs. heavy) on moving platforms to 

 observe inertia in real-time. 

 Week 6: Newton’s Second Law (Force, Mass, and Acceleration) 

 ●  Topics  : Relationship between force, mass, and acceleration  (F=ma). 
 ●  Concepts  : How changing mass or force affects acceleration. 
 ●  Activity  : "Balloon Rockets" — Inflate a balloon and  let it go along a string; discuss how 

 force (air escaping) and mass affect motion. 
 ●  Experiment  : Measure the acceleration of small carts  with weights on a track, applying 

 different amounts of force. 

 Week 7: Free Body Diagrams and Net Force 

 ●  Topics  : Drawing free body diagrams to show forces  acting on an object. 
 ●  Concepts  : Representing forces, understanding net force,  balanced vs. unbalanced 

 forces. 
 ●  Activity  : Students practice drawing free body diagrams  for various scenarios. 
 ●  Hands-on Experiment  : Use toy cars and weights to observe  the effect of unbalanced 

 forces on acceleration. 



 Week 8: Newton’s Third Law (Newton force Pairs) 

 ●  Topics  : For every force, there is an equal and opposite force.. 
 ●  Concepts  : Interaction of forces between two objects. 
 ●  Activity  : "Balloon Rockets, Part II" — Students push against a wall on skateboards to 

 see Newton’s force pairs. 
 ●  Hands-on Experiment  : Launch toy cars towards each  other to observe how both cars 

 respond upon collision. 

 Week 9: Work and Energy 

 ●  Topics  : Introduction to work, kinetic energy, and  potential energy. 
 ●  Concepts  : How energy is transferred when work is done;  potential and kinetic energy 

 relationship. 
 ●  Activity  : "Energy in Action" — Using springs or rubber  bands, observe stored potential 

 energy and its conversion to kinetic energy. 
 ●  Experiment  : Lift weights or small objects to different  heights to see how gravitational 

 potential energy increases with height. 

 Week 10: Conservation of Energy 

 ●  Topics  : Energy cannot be created or destroyed, only  transferred. 
 ●  Concepts  : Conservation of energy in closed systems. 
 ●  Activity  : "Pendulum Swing" — Swing a small pendulum  and discuss the conversion 

 between potential and kinetic energy. 
 ●  Experiment  : Create a simple roller coaster with a  marble to observe energy conversion 

 from height (potential) to motion (kinetic). 

 Week 11: Momentum and Collisions 

 ●  Topics  : Introduction to momentum; how momentum is  conserved in collisions. 
 ●  Concepts  : Momentum = mass x velocity; how momentum  changes in interactions. 
 ●  Activity  : "Egg Drop Challenge" — Students design protective  containers for eggs to 

 understand momentum transfer. 
 ●  Experiment  : Use balls of different masses to observe  momentum changes in head-on 

 collisions. 

 Week 12: Circular Motion and Centripetal Force 



 ●  Topics  : Introduction to circular motion and centripetal force. 
 ●  Concepts  : Objects moving in a circle require a centripetal  force to stay on path. 
 ●  Activity  : "Whirling Bucket" — Students spin a water-filled  bucket to see how centripetal 

 force keeps the water inside. 
 ●  Hands-on Experiment  : Swing a ball on a string to see  how tension acts as a centripetal 

 force, keeping the ball moving in a circle. 

 Additional Resources and Follow-Up 

 ●  Homework  : Weekly assignments reviewing the concepts  learned in each session. 
 ●  Quizzes  : Kahoot and Google form assessments reinforce understanding and make 

 learning interactive. 
 ●  Additional Instructional videos  : Short physics stories and articles for further 

 exploration on each topic. 
 ●  End-of-Course Project  : Students choose one physics  concept they found most 

 interesting and create a small presentation or model to demonstrate their understanding. 

 This curriculum provides a mix of structured lessons, engaging activities, and interactive 
 experiments, making physics both educational and enjoyable for young learners. Each topic 
 builds foundational skills that can be expanded upon in more advanced levels of study. 


