
 Quantum Mechanics: Uncovering the Mysteries of the Quantum World 

 Course Length:  12 Weeks 
 Session Duration:  1 hour per week 
 Goals: 

 ●  Introduce students to key concepts in quantum mechanics. 
 ●  Engage students through hands-on activities, simple experiments, and 

 thought-provoking demonstrations. 
 ●  Encourage curiosity and critical thinking in understanding the nature of reality. 

 Week-by-Week Curriculum Outline: 

 Week 1: Introduction to Quantum Mechanics and Wave-Particle Duality 
 Objective:  Understand the dual nature of particles  as both waves and particles. 

 ●  Topics:  Introduction to quantum mechanics, wave-particle  duality, light as both a particle 
 and a wave. 

 ●  Activity:  Use a water ripple tank to show how waves  interact; compare this with how 
 light can behave as both wave and particle. 

 ●  Demo:  Show the double-slit experiment with an animation  to visualize wave interference 
 and particle nature. 

 Week 2: Exploring Blackbody Radiation 
 Objective:  Explain blackbody radiation and the idea  that energy is quantized. 

 ●  Topics:  Basics of blackbody radiation, Planck’s discovery  of quanta. 
 ●  Activity:  Use different light sources (e.g., incandescent  and LED bulbs) to observe color 

 and intensity changes. 
 ●  Demo:  A simple lab with a thermal camera or a smartphone  with thermal imaging 

 attachment to visualize heat and color relationships. 

 Week 3: Planck’s Constant – The Birth of Quantum Theory 
 Objective:  Introduce Planck’s constant and its significance  in quantizing energy. 

 ●  Topics:  Planck’s constant, energy of photons. 
 ●  Activity:  Use colored LEDs and photodiodes to explore  energy in relation to light color. 



 ●  Lab:  Create a basic graph of LED light color vs. energy output to illustrate quantized 
 energy. 

 Week 4: The Photoelectric Effect – Light and Electrons 
 Objective:  Learn how light can cause electrons to  be emitted from a material. 

 ●  Topics:  The photoelectric effect, photons, and electron  emission. 
 ●  Lab:  Shine a laser pointer on a metallic surface and  observe any changes with different 

 colors of light (if using a special photoelectric apparatus, demonstrate electron 
 emission). 

 ●  Activity:  Introduce students to a video of a lab demo  of the photoelectric effect and 
 discuss observations. 

 Week 5: The Uncertainty Principle – Limits of Knowledge 
 Objective:  Explain Heisenberg’s Uncertainty Principle  and the limits of measurement. 

 ●  Topics:  Uncertainty in position and momentum, Heisenberg’s  principle. 
 ●  Activity:  Use a toy like a spinning top to show how  difficult it is to measure both speed 

 and location at the same time. 
 ●  Lab:  Have students try to measure a bouncing ball’s  exact location and speed at various 

 points to illustrate uncertainty in classical terms. 

 Week 6: Quantum Tunneling – Passing Through Barriers 
 Objective:  Understand how particles can “tunnel” through  barriers they shouldn’t theoretically 
 pass. 

 ●  Topics:  Concept of quantum tunneling, real-world examples. 
 ●  Demo:  Use a sheet of rubber or a stretchy fabric to  represent barriers and marbles to 

 show how particles can “pass through.” 
 ●  Lab:  Simple computer simulation showing tunneling  behavior (many are available 

 online) or video of an electron microscope which uses tunneling to create images. 

 Week 7: Quantum Superposition and Schrödinger’s Cat 
 Objective:  Explore superposition and its implications  in quantum mechanics. 

 ●  Topics:  Superposition principle, Schrödinger’s cat  thought experiment. 
 ●  Activity:  Use coin flips and playing cards to illustrate  objects existing in multiple states 

 (e.g., heads and tails) until observed. 



 ●  Storytelling Demo:  Present Schrödinger’s cat in a story format and discuss the mystery 
 of observation. 

 Week 8: Bell’s Inequality – Testing Quantum Mechanics 
 Objective:  Understand how Bell’s Inequality shows  non-locality in quantum mechanics. 

 ●  Topics:  Bell’s Inequality, local realism vs. quantum  theory. 
 ●  Activity:  Set up a basic probability experiment to  mimic the randomness of quantum 

 entanglement (e.g., drawing colored balls from a bag to show non-local relationships). 
 ●  Demo:  Watch an online video or animation explaining  Bell’s Inequality experiments and 

 discuss results. 

 Week 9: Quantum Entanglement – Spooky Action at a Distance 
 Objective:  Explore the mysterious phenomenon of entanglement. 

 ●  Topics:  Entanglement, its implications, and real-world  applications. 
 ●  Activity:  Use a “mirror game” where pairs of students  mimic each other’s movements 

 instantaneously, representing the concept of entanglement. 
 ●  Lab:  If available, show an entanglement simulation  on a computer or watch a video of 

 entangled particles. 

 Week 10: Quantum Fields and the Particle Zoo 
 Objective:  Introduce elementary particles and the  concept of quantum fields. 

 ●  Topics:  Basic quantum field theory, types of particles  (electrons, quarks, etc.) 
 ●  Activity:  Create a “particle zoo” where each student  learns and presents on a particle. 
 ●  Demo:  Show a short animation on the Standard Model  and introduce particles in a 

 simplified way. 

 Week 11: Real-Life Quantum Technologies 
 Objective:  Connect quantum mechanics to technologies  we use today. 

 ●  Topics:  Quantum computers, MRI, lasers, electron microscopy. 
 ●  Lab:  If available, demonstrate a simple laser or a  polarized light experiment to show how 

 technology applies quantum mechanics. 
 ●  Activity:  Use a polarized film to show light blocking  and introduce quantum 

 cryptography briefly. 



 Week 12: Wrap-Up and Exploration Showcase 
 Objective:  Review and celebrate students' achievements  and curiosities. 

 ●  Activity:  Students present their favorite quantum  concept or demonstration learned 
 during the course. 

 ●  Quiz:  Use a Kahoot or interactive Q&A to review key  concepts. 
 ●  Demo:  Highlight a final, engaging video that summarizes  quantum mechanics for young 

 students. 

 Suggested Materials: 

 ●  Visual Aids:  Ripple tank, colored LEDs, magnifying  lenses. 
 ●  Basic Lab Equipment:  Laser pointer, playdough or rubber  sheet, spinning tops. 
 ●  Digital Resources:  Access to animations and videos  on concepts like entanglement, 

 the double-slit experiment, and Bell’s Inequality. 

 This curriculum provides young students with a deep and memorable exploration of quantum 
 mechanics, complete with engaging stories, interactive labs, and activities that reveal the 
 strange and beautiful world of quantum physics. 


