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1. Curriculum Overview
Grade 6 students (ages 11-12) bridge hands-on electronics with digital technology, exploring electronics, robotics, Scratch programming, digital creativity, and AI awareness.
Learning Outcomes
• Build circuits with LEDs, buzzers, sensors
• Control motors and create robotic systems
• Write Scratch programs with logic
• Connect Scratch to physical hardware
• Create digital designs and understand AI
• Apply design thinking to problems


2. Teaching Strategy (45-Minute Sessions)
45-minute sessions require careful time management. Most projects span 2-3 weeks with in-class building and take-home completion.
Session Structure
Electronics: 0-5 min settling, 5-10 min demo, 10-40 min building, 40-45 min cleanup
Computer: 0-8 min intro, 8-15 min tutorial, 15-42 min creation, 42-45 min save/share
Groups & Take-Home
• 30 students = 6 groups of 5
• Pre-packaged component kits
• Photo instructions via WhatsApp
• 30-60 min home completion per project


3. Annual Calendar (2083-84 B.S.)
	Weeks
	Project

	1
	Orientation

	2-4
	P1: Electric Diya

	5-7
	P2: Piano Buzzer

	8-10
	P3: Water Level

	11-13
	P4: Solar Car

	14-16
	P5: Wired Car

	17-18
	DASHAIN

	19-20
	P6: Centrifuge

	21-23
	P7: Scratch Basics

	24-26
	P8: Scratch Hardware

	27-28
	P9: Digital Poster

	29-30
	P10: AI Images

	31-33
	P11: Smart Ideas

	34-36
	P12: Final Challenge




4. The 12 Projects - Complete Descriptions
All projects fully detailed with weekly breakdowns, materials, and Nepal context.
TERM 1: BASIC ELECTRONICS + CREATIVITY
Project 1: Electric Diya (LED Lamp Simulation)
Duration: 3 weeks (45 min each week)
Complexity: 6/10
Learning Focus: Basic circuits, LED polarity, switches, cultural tech application
Description: Students create decorative LED lamps simulating traditional Nepali diyas. Learn electrical flow, LED polarity (longer leg = positive), and simple switches. Housing crafted from cardboard with traditional patterns, integrating art with electronics.
Materials: LEDs (yellow/orange for flame effect), battery holder (2 AA), push button switch, cardboard, aluminum foil (decorative conductive paths), connecting wire, decorative materials
Weekly Breakdown:
Week 1: Introduction to circuits, LED testing, understanding polarity, safety protocols
Week 2: Build circuit in class, install switch, begin housing construction (take home to complete)
Week 3: Finish decoration at home, bring back for testing, present to class, discuss cultural significance
Nepal Context: Tihar festival traditions; how technology can preserve and enhance cultural practices; LED efficiency compared to traditional oil diyas; electric safety in Nepali homes
Project 2: Piano Model using Buzzer
Duration: 3 weeks (45 min each week)
Complexity: 6/10
Learning Focus: Input-output systems, multiple switches, sound frequency basics, button circuits
Description: Build simple piano with 4-6 buttons triggering different buzzer tones. Each button creates different pitch through resistor values changing frequency. Learn how buttons (inputs) create sounds (outputs), introducing computer input-output concept.
Materials: Piezo buzzer, 4-6 push buttons, resistors of different values (100Ω, 220Ω, 470Ω, 1kΩ for tone variation), cardboard keyboard base, battery holder, connecting wires, labels for keys
Weekly Breakdown:
Week 1: Introduction to buzzers and sound, test single button-buzzer circuit, understand how frequency changes
Week 2: Assemble multi-button system in class with different resistor values, test each 'key'
Week 3: Create decorated keyboard housing at home, practice playing simple melodies (Sa-Re-Ga), present musical creation
Nepal Context: Traditional Nepali instruments (Madal, Sarangi); how modern technology creates music; connection between traditional melodies and electronic sound; preserving musical heritage through tech
Project 3: Water Level Indicator
Duration: 3 weeks (45 min each week)
Complexity: 6/10
Learning Focus: Sensors (conductivity), water detection, real-world problem-solving, LED indicators
Description: Create device showing water levels via LEDs. Water conducts electricity between sensor wires at different heights. As water rises, more LEDs light up. Learn sensing concepts and practical problem solving for tank monitoring. Foundation for sensor integration.
Materials: 3-4 LEDs (different colors: red for low, yellow for medium, green for full), copper wire sensors at different heights, battery holder, transparent container for demonstration, cardboard housing with window to see LEDs
Weekly Breakdown:
Week 1: Learn about conductivity, water as conductor, test basic water sensor with single LED
Week 2: Build multi-level sensor system in class, install LEDs at different heights, test with water
Week 3: Create housing at home, calibrate sensors, demonstrate to family, discuss real applications in Nepal
Nepal Context: Water scarcity monitoring in Kathmandu; tank management during load-shedding hours; municipal water supply challenges; how sensor technology helps manage limited resources; practical solution for Nepali households


TERM 2: MOTION + ENERGY + CONTROL
Project 4: Solar Powered Mini Car
Duration: 3 weeks (45 min each week)
Complexity: 6/10
Learning Focus: Renewable energy, solar panels, motor basics, energy conversion, light intensity
Description: Build car powered by small solar panel. Panel converts sunlight to electricity, motor spins wheels. Test in different light conditions (outdoor sun vs indoor bulb), measure distance traveled. Learn clean energy principles and how light intensity affects power output.
Materials: Small solar panel (3-6V, 100mA minimum), DC motor (3V), wheels (bottle caps or small toy wheels), cardboard chassis, wooden skewers for axles, connecting wire, optional: light meter app on phone
Weekly Breakdown:
Week 1: Learn about solar energy and Nepal's solar potential, test solar panel output in different lights, understand voltage and current
Week 2: Assemble car chassis in class, connect motor to panel, initial outdoor testing
Week 3: Optimize design at home (larger panels, lighter chassis), conduct distance tests, compare indoor vs outdoor performance, present findings
Nepal Context: Nepal's abundant solar potential in high-altitude regions; rural electrification through solar; sustainable energy for villages without grid access; solar panels in Nepali homes; comparison with hydropower
Project 5: Wired Controlled Car
Duration: 3 weeks (45 min each week)
Complexity: 6/10
Learning Focus: Control systems, motor direction reversal, switch logic, polarity understanding
Description: Create car controlled via wired remote with switches for forward/reverse. Learn motor polarity reversal (flip wires = reverse direction). Introduction to control logic: user input determines system response. Foundation for wireless/autonomous robots later.
Materials: DC motor (3-6V), wheels and chassis (reuse from solar car or build new), DPDT switch or 2 SPDT switches for direction control, battery holder, long wires (2-3 meters for remote control), optional: additional switch for on/off
Weekly Breakdown:
Week 1: Understand motor polarity, test forward/reverse by switching wires, learn DPDT switch function
Week 2: Build wired control system in class, create remote control panel, test movement patterns
Week 3: Complete car body at home, practice controlled movements (forward, reverse, turns), mini race competition in next class
Nepal Context: Remote control concept in industrial automation; Nepal's growing manufacturing sector; robotic applications in disaster response (2015 earthquake context); how control systems work in everyday devices
Project 6: Centrifuging Machine (Mini Spinner Model)
Duration: 2 weeks (45 min each week)
Complexity: 7/10
Learning Focus: Centrifugal force, motor speed, rotation physics, force demonstration
Description: Build spinning platform demonstrating centrifugal force. Motor spins disc rapidly; objects placed on it move outward. Experiment with speed control (battery voltage), weight distribution, observe physics principles. Real-world connection to washing machines and agricultural separators.
Materials: DC motor (higher RPM if available), circular platform (cardboard or plastic lid), battery holder (3-6V), switch, small test objects (coins, erasers), optional: variable resistor for speed control
Weekly Breakdown:
Week 1: Learn about centrifugal force and real applications, test motor speeds, safety discussion about fast-moving parts
Week 2: Assemble spinning platform in class, test with different objects, observe force effects, measure how speed affects distance objects travel, complete housing and present findings
Nepal Context: Washing machine technology in Nepali homes; traditional vs modern laundry methods; agricultural grain separators used in rural Nepal; dairy processing centrifuges; physics behind everyday appliances


TERM 3: CODING + DIGITAL CREATIVITY
Project 7: Scratch Programming Basics
Duration: 3 weeks (45 min each week)
Complexity: 6/10
Learning Focus: Visual programming, loops, conditions, variables, animation, computational thinking
Description: Introduction to Scratch (scratch.mit.edu). Create animated stories/games using block-based coding. Learn fundamental concepts: sequences, loops (repeat), conditions (if-then), variables. Projects include sprite movement, interactive responses, simple games. Foundation for all future programming.
Materials: Computers with internet access, Scratch accounts (free at scratch.mit.edu), teacher projector for demonstrations, student login cards (username/password), optional: Scratch Desktop for offline work
Weekly Breakdown:
Week 1: Create accounts, explore Scratch interface, make first sprite move and speak, learn about sequences and events (when flag clicked)
Week 2: Learn loops (forever, repeat N times), create animation with repeating movements, introduction to conditions (if touching edge, then bounce)
Week 3: Learn variables (score, lives), create simple game at home (catch falling objects, maze runner), showcase best projects to class
Nepal Context: Digital literacy in modern Nepal; coding as future job skill; creative expression through technology; designing games about Nepali culture (yeti adventure, Everest climber); local folklore as animation stories
Project 8: Scratch + Physical Output (LED/Buzzer Link)
Duration: 3 weeks (45 min each week)
Complexity: 6/10
Learning Focus: Physical computing, digital-physical bridge, hardware control via software, sensor-code integration
Description: Connect Scratch to real hardware using extensions (micro:bit, Makey Makey, or Arduino with S4A). Scratch code triggers LEDs, buzzers, motors. Program games where physical buttons control digital sprites, or screen events trigger real lights/sounds. Powerful bridge showing software controls physical world.
Materials: Computers with Scratch, micro:bit boards (recommended) OR Makey Makey OR Arduino with S4A software, LEDs, buzzers, connecting wires, alligator clips, USB cables for hardware connection
Weekly Breakdown:
Week 1: Introduction to physical computing, connect hardware to computer, test basic outputs (LED blink from Scratch), understand digital-physical connection
Week 2: Create interactive project: button press in real world triggers sprite in Scratch, OR Scratch game score lights up real LEDs
Week 3: Complete creative physical computing project at home (doorbell system controlled by Scratch, reaction game with buzzers), demonstrate to class, discuss IoT and smart homes
Nepal Context: Internet of Things (IoT) in Nepal; smart home automation; traffic light systems controlled by computers; automated farming solutions; how software runs physical infrastructure in modern cities
Project 9: Digital Poster (STEAM Design)
Duration: 2 weeks (45 min each week)
Complexity: 6/10
Learning Focus: Digital design, visual communication, design principles (CRAP), tool proficiency, typography
Description: Create professional digital posters using Canva (free version). Topic: STEAM concepts (e.g., 'Why Renewable Energy Matters in Nepal', 'Water Conservation Tech'). Learn design basics: layout, color theory, typography, visual hierarchy. Students present posters explaining design choices. Develops communication skills for tech age.
Materials: Computers with internet, Canva free accounts (canva.com), design topic assignment, example posters for inspiration, optional: printer for physical copies, rubric for peer review
Weekly Breakdown:
Week 1: Learn design principles (Contrast, Repetition, Alignment, Proximity), create Canva accounts, explore templates, start poster on assigned STEAM topic
Week 2: Complete poster at home (minimum 3 design elements: title, images, facts), peer review in class, present poster explaining design choices and STEAM content, vote on best designs
Nepal Context: Digital literacy for Nepal's creative economy; online presence and social media communication; visual communication in marketing and education; preparing for digital careers; showcasing Nepali innovation to world


TERM 4: FUTURE TECH AWARENESS
Project 10: AI Image Generation Project
Duration: 2 weeks (45 min each week)
Complexity: 7/10
Learning Focus: AI basics, text-to-image concepts, ethical AI use, prompt engineering, creative applications
Description: Introduction to AI through image generation (kid-safe platforms like Craiyon). Students write text prompts, AI creates images. Learn: AI learns from data, prompt engineering (specific descriptions = better results), AI limitations/biases. Discuss ethics: AI-generated vs human art, copyright, responsible use. Create project combining AI images with own work.
Materials: Computers with internet, kid-safe AI image generators (Craiyon/DALL-E Mini), Google Images for comparison, discussion guidelines on AI ethics, project template combining AI + student creativity
Weekly Breakdown:
Week 1: Introduction to AI (what is it, how it learns), try first prompts (simple objects), learn prompt engineering (specific descriptions work better), discuss how AI is trained on human art
Week 2: Create Nepal-themed AI images at home (futuristic Kathmandu, AI helping farmers, tech solutions for Nepal), combine with own drawings/text, discuss ethics: always credit AI, don't use AI to deceive, AI as tool not replacement for creativity, present hybrid art projects
Nepal Context: AI's role in Nepal's future; potential applications in agriculture, healthcare, education; discussing AI biases and fairness; preparing students for AI-integrated world; ethical technology use; balancing innovation with responsibility
Project 11: Smart Idea Presentation (Design Thinking)
Duration: 3 weeks (45 min each week)
Complexity: 7/10
Learning Focus: Design thinking, problem identification, ideation, presentation skills, innovation mindset
Description: Students identify real Nepal problems (traffic, waste, water, education access, etc.), propose tech solutions using concepts learned (electronics, sensors, programming, AI). Follow design thinking: empathize → define → ideate → prototype (sketch/mockup) → present. Create presentation explaining problem, solution, impact. Develops innovation mindset.
Materials: Computers, presentation software (Google Slides/PowerPoint), paper for sketching prototypes/mockups, markers and drawing materials, problem-solution framework template, peer feedback forms
Weekly Breakdown:
Week 1: Learn design thinking process, identify Nepal-specific problems (traffic in Kathmandu, waste management, water access), research and empathize with affected people
Week 2: Define problem clearly, brainstorm tech solutions using STEAM knowledge, create sketches/mockups of solution, start presentation slides
Week 3: Complete presentation at home, practice pitch, present to class (3-5 min each group), peer feedback, discuss feasibility and impact, vote on most innovative solutions
Nepal Context: Real Nepal challenges: traffic congestion in Kathmandu, waste management in cities, clean water access in villages, earthquake early warning systems, air pollution monitoring, rural education access; empowering students to be solution creators not just consumers
Project 12: Final Integrated STEAM Challenge
Duration: 3 weeks (45 min each week)
Complexity: 7/10
Learning Focus: Integration, iteration, presentation, documentation, synthesis of all year's learning
Description: Students choose their best project from year, improve it (add features, better design, deeper explanation), present at Year-End STEAM Showcase. Must include: working demonstration, poster explaining how it works, portfolio documentation, reflection on learning. Showcases growth across electronics, robotics, programming, digital creativity.
Materials: All previous project materials available, computers for documentation and digital posters, presentation supplies, portfolio template, showcase invitation cards for parents, judging rubric for teachers/parents
Weekly Breakdown:
Week 1: Review all year's projects, choose one to improve, identify what to enhance (better circuit, add LED indicators, create digital component, write Scratch simulation)
Week 2: Implement improvements in class, create documentation poster explaining: what it does, how it works, what's new/improved, what was learned, work on portfolio reflection
Week 3: Final touches at home, practice presentation (must explain to parents), SHOWCASE EVENT: set up stations, demonstrate to visitors, explain learning journey, celebrate achievements, receive certificates
Nepal Context: Celebrating innovation in Nepal; importance of STEAM education for national development; students as future engineers, programmers, designers; connecting classroom learning to career possibilities; inspiring younger students; showcasing Nepal's tech potential


7. Material Costs & Budget
Total: Rs. 15,600
Per Student: Rs. 520 for entire year
Detailed breakdown: Electronics components Rs. 10,400, micro:bits Rs. 4,800, consumables Rs. 400. All digital tools (Scratch, Canva, AI) are free.


8. Assessment
No exams. Assessment: Functionality 30%, Understanding 25%, Creativity 15%, Problem-Solving 20%, Collaboration 10%. Portfolio documentation throughout year.


10. Parent Communication
Critical for 45-minute model: Weekly WhatsApp updates with photos, instructions, safety tips. Parents are essential partners for take-home completion (30-60 min per project). Sample messages and photo guides provided to teachers.


_______________
Grade 6: Where Technology Meets Creativity
With 45-minute sessions and strong parent partnership,
students master electronics, programming, digital creativity, and AI awareness.
Building Nepal's innovators, one project at a time!
National Academy of STEAM Education • Kathmandu, Nepal
