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1. Curriculum Overview
Grade 8 culminates 4-year STEAM journey, integrating hands-on engineering with Nepal CDC Science and ICT curriculum. Students solve real-world problems through energy systems, environmental solutions, automation, and smart city innovations.
CDC Alignment
• Science: Energy, Electricity, Environment
• ICT: Programming, Digital Design, Problem Solving
• Skills: Design thinking, systems integration, presentations


2. Teaching Strategy (45 Minutes)
45-min sessions with take-home completion. Projects span 2-3 weeks.
• 0-5 min: Review
• 5-12 min: Concept + CDC link
• 12-40 min: Build (28 min)
• 40-45 min: Test, homework


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

	1
	Orientation + Review

	2-3
	P1: Scratch Programming

	4-5
	P2: Flappy Bird Game

	6-7
	P3: 3D City Design

	8-10
	P4: Solar Tracker Bot

	11-13
	P5: Air Purification System

	14-16
	P6: Smart Dustbin

	17-18
	DASHAIN BREAK

	19-20
	P7: Smart City Lighting

	21-22
	P8: Wireless Power Transmission

	23-24
	P9: Vending Machine

	25-27
	P10: Smart Traffic Control

	28-30
	P11: Smart Irrigation

	31-36
	P12: Final Integrated Smart City + SHOWCASE




4. The 12 Projects - Complete Details
TERM 1: DIGITAL + PROGRAMMING
Project 1: Scratch Programming (Game Development Base)
Duration: 2 weeks (45 min) | Build: 60-80 min
Complexity: 6/10
Learning: Programming logic, loops, conditions, variables, computational thinking
Description: Master Scratch by building interactive game. Learn sequences, loops (repeat/forever), conditions (if-then-else), variables (score, lives), events (key press, collision). Create maze/catch game with scoring.
Materials: Computers with internet, Scratch accounts (scratch.mit.edu), projector, student login cards
Weekly Breakdown:
Week 1: Review Scratch interface, create accounts, build interactive story with sprite movement and dialogue, learn event blocks
Week 2: Learn variables (score, lives) and conditions, create simple game with obstacles and goals, add scoring system, test, debug, present
CDC: CDC ICT: Programming logic, algorithms, problem decomposition, computational thinking, debugging
Nepal Context: Digital literacy for Nepal; coding as career skill; game design understanding; problem-solving through programming
Project 2: Flappy Bird Game (Extended Scratch)
Duration: 2 weeks (45 min) | Build: 70-90 min
Complexity: 5/10
Learning: Advanced Scratch, game mechanics, difficulty levels, user experience
Description: Build Flappy Bird in Scratch. Bird flaps when space pressed, navigates through pipe obstacles, game over on collision. Add scoring, difficulty increase (pipes move faster), high score tracking.
Materials: Computers, Scratch accounts, reference Flappy Bird game, sprite images (bird, pipes, background)
Weekly Breakdown:
Week 1: Analyze Flappy Bird mechanics, create sprites (bird, pipes, ground), program bird gravity and flap, add pipe obstacles moving left
Week 2: Add collision detection (if bird touches pipe/ground = game over), implement scoring (points when passing pipes), add difficulty (speed increases), test
CDC: CDC ICT: Game design principles, user interface, logic flow, variable manipulation, event handling
Nepal Context: Game development industry awareness; entertainment technology; design thinking in digital products
Project 3: 3D City Design Model (Creative STEAM)
Duration: 2 weeks (45 min) | Build: 60-75 min
Complexity: 6/10
Learning: Urban planning, spatial reasoning, design thinking, creativity, 3D visualization
Description: Design and build 3D city model from cardboard. No electronics - pure design focus. Plan city layout: residential, commercial, parks, roads, public transport. Learn urban planning: zoning, infrastructure, green spaces.
Materials: Cardboard, scissors, glue, rulers, markers/paint, toothpicks (buildings), reference city planning images, grid paper
Weekly Breakdown:
Week 1: Learn urban planning basics (zoning, infrastructure), sketch city layout on grid paper, calculate proportions and spacing
Week 2: Build 3D structures at home (buildings, trees, roads), assemble city on base board, add details (vehicles, people, signs), present design explaining planning
CDC: CDC Science: Environmental planning, sustainable development, community; CDC ICT: Design thinking, spatial visualization
Nepal Context: Kathmandu urban planning challenges; traffic congestion solutions; green space importance; sustainable city development; Nepal's rapid urbanization


TERM 2: ENERGY + ENVIRONMENT SYSTEMS
Project 4: Solar Tracker Bot
Duration: 3 weeks (45 min) | Build: 80-90 min
Complexity: 6/10
Learning: Solar energy, LDR sensors, servo control, renewable energy technology
Description: Build bot that tracks sunlight using 2 LDRs and servo motor. Servo rotates solar panel toward brighter light source. Learn light sensing, comparison logic, renewable energy applications.
Materials: Arduino Uno, 2 LDR sensors, servo motor SG90, small solar panel, cardboard rotating base, breadboard, jumper wires
Weekly Breakdown:
Week 1: Learn LDR sensors and light detection, test LDR with Serial Monitor, compare 2 LDR values (left vs right)
Week 2: Add servo motor, program: if left LDR > right, rotate servo left; else rotate right, test sun tracking behavior
Week 3: Mount components on rotating base, attach solar panel to servo, test outdoors tracking sun movement, discuss renewable energy in Nepal
CDC: CDC Science: Solar energy, renewable sources, light energy, energy conversion; ICT: Sensor comparison logic
Nepal Context: Nepal's solar potential in high-altitude regions; renewable energy for rural electrification; sustainable development; solar panel technology understanding
Project 5: Air Purification System
Duration: 3 weeks (45 min) | Build: 90 min
Complexity: 8/10
Learning: Air quality, pollution control, environmental engineering, filtration systems
Description: Build air purifier model with DC fan + filter. Optional: add MQ135 air quality sensor to detect pollution. Fan pulls air through HEPA/activated carbon filter. Learn about pollution, filtration, environmental health.
Materials: Arduino Uno, DC fan (5V), motor driver L293D, filter material (activated carbon/cloth layers), cardboard housing with inlet/outlet, optional: MQ135 air quality sensor, breadboard, wires
Weekly Breakdown:
Week 1: Learn about air pollution in Nepal (especially Kathmandu), types of filters (HEPA, carbon), design purifier housing with air intake and clean air outlet
Week 2: Wire DC fan to Arduino via motor driver, add optional MQ135 sensor (if sensor detects bad air quality, fan speed increases via PWM), build filter chamber
Week 3: Complete housing assembly at home, install filter layers, test with smoke (incense stick), measure air flow improvement, present on environmental impact
CDC: CDC Science: Environment, air pollution, filtration science, health impacts; Engineering: Ventilation and air quality systems
Nepal Context: Kathmandu air quality crisis (PM2.5 levels); pollution in Terai during crop burning season; health impacts on children; environmental solutions Nepal urgently needs
Project 6: Smart Dustbin (Automatic Waste Management)
Duration: 3 weeks (45 min) | Build: 90 min
Complexity: 7/10
Learning: Ultrasonic sensor, servo motor, waste automation, touchless technology
Description: Build smart dustbin with automatic lid. Ultrasonic sensor detects approaching hand (< 15cm), servo motor opens lid, waits 3 seconds, automatically closes. Touchless waste disposal for hygiene.
Materials: Arduino Uno, HC-SR04 ultrasonic sensor, SG90 servo motor, cardboard dustbin, servo mounting bracket, breadboard, jumper wires, USB cable
Weekly Breakdown:
Week 1: Learn servo motor basics and angles (0-180 degrees), test servo movement with servo.write(), wire ultrasonic sensor, test distance detection with Serial Monitor
Week 2: Write code: when hand detected (distance < 15cm), servo opens lid to 90°, delay 3 seconds, close lid to 0°, test multiple open/close cycles
Week 3: Build complete dustbin housing at home, mount ultrasonic sensor on top edge, attach servo to lid hinge, test reliability with multiple uses, present waste management benefits
CDC: CDC Science: Automation systems, sensors and actuators; ICT: Sensor-actuator integration, conditional logic
Nepal Context: Waste management challenges in Kathmandu; touchless technology for public hygiene; reducing disease transmission from trash contact; smart city waste solutions


TERM 3: ADVANCED ENGINEERING
Project 7: Smart City Lighting System
Duration: 2 weeks (45 min) | Build: 80-90 min
Complexity: 7/10
Learning: LDR light sensor, automatic control, energy efficiency, smart infrastructure
Description: Build automatic street light system using LDR (Light Dependent Resistor). LDR detects darkness, LED street light turns ON at night, OFF during day. Learn energy-saving automation for smart cities.
Materials: Arduino Uno, LDR sensor, LED (white for street light), 220Ω resistor, breadboard, jumper wires, cardboard street light post model
Weekly Breakdown:
Week 1: Test LDR sensor values in bright light vs darkness using Serial Monitor, determine threshold value (typically < 300 = dark, > 700 = bright)
Week 2: Write code: if (LDR value < threshold) LED ON; else LED OFF, test by covering/uncovering LDR, build street light post model, mount LED and LDR, present energy-saving benefits
CDC: CDC Science: Light energy, photoresistors, energy conservation; CDC Electricity: Automatic control circuits, sensors
Nepal Context: High street lighting electricity costs in Nepal; energy saving through automation; reducing municipal budgets; smart city infrastructure; load-shedding context
Project 8: Wireless Power Transmission (Safe Demo)
Duration: 2 weeks (45 min) | Build: 70-90 min
Complexity: 6/10
Learning: Energy transfer, electromagnetic induction, wireless technology, Faraday's Law
Description: Demonstrate wireless power transmission using electromagnetic induction. Transmitter coil powered by battery creates magnetic field, receiver coil nearby wirelessly powers LED. Learn Faraday's Law. SAFE low-voltage demo.
Materials: Copper wire (enameled, 22-26 gauge, ~10 meters), 9V battery, LED, cardboard coil forms (toilet paper tubes), optional: small transistor for oscillation circuit
Weekly Breakdown:
Week 1: Learn electromagnetic induction principles (Faraday's Law), wind transmitter coil (50-100 tight turns around cardboard tube), wind receiver coil (50-100 turns)
Week 2: Connect 9V battery to transmitter coil (through switch for safety), connect LED to receiver coil terminals, bring receiver coil close to transmitter (within 1-2cm) - LED glows wirelessly! Experiment with distance, coil alignment, discuss wireless charging technology
CDC: CDC Science: Energy transfer, electromagnetic induction, Faraday's Law, magnetic fields; Technology: Wireless power
Nepal Context: Future of wireless technology; wireless phone charging understanding; electric vehicle wireless charging; cutting-edge technology awareness; understanding modern conveniences
Project 9: Vending Machine (Simplified Automation)
Duration: 2 weeks (45 min) | Build: 80-90 min
Complexity: 6/10
Learning: Automation, button input, servo actuation, mechanical dispensing systems
Description: Build simplified vending machine model. Press button → servo motor pushes item out. Multiple buttons for different items. Learn automated retail system mechanics.
Materials: Arduino Uno, 3 push buttons, servo motor SG90, cardboard vending machine structure with item slots, small items to dispense (candies/erasers), breadboard, wires
Weekly Breakdown:
Week 1: Design vending machine with 3 item slots, wire 3 buttons to Arduino digital pins (with pull-up resistors), test button inputs with Serial Monitor, understand button debouncing
Week 2: Program servo positions: button 1 pressed → servo 45° (dispense item 1), button 2 → 90°, button 3 → 135°, build servo-based push mechanism that releases items, load machine with items, test dispense mechanism, refine for smooth operation
CDC: CDC ICT: Automation systems, input-output logic; Engineering: Mechanical actuation, retail automation
Nepal Context: Understanding vending machines in malls; retail automation concepts; automated stores; technology making life convenient; future of unmanned shops


TERM 4: SMART SYSTEMS INTEGRATION
Project 10: Smart Traffic Control System
Duration: 3 weeks (45 min) | Build: 70-90 min
Complexity: 5/10
Learning: Sensor-based automation, intelligent systems, adaptive traffic management
Description: Build sensor-controlled intelligent traffic light. IR sensor detects vehicle presence → green light extends time for that direction. No vehicle detected → quick cycle to next direction. Smart traffic management.
Materials: Arduino Uno, IR obstacle sensor module, 3 LEDs (red, yellow, green), 220Ω resistors (3), breadboard, jumper wires, cardboard traffic light model
Weekly Breakdown:
Week 1: Build basic traffic light with 3 LEDs, program standard cycle (Red 30s, Yellow 5s, Green 20s), add IR sensor, test vehicle detection with hand/object
Week 2: Modify code: if IR detects vehicle during green phase, extend green by 10 more seconds; if no vehicle detected during green, shorten green to 10s, test with toy car
Week 3: Refine timing logic, build realistic traffic light housing, mount sensor at road level, demonstrate intelligent traffic management, present solutions for Kathmandu traffic
CDC: CDC Science: Automation, intelligent control systems; ICT: Adaptive algorithms, sensor-based decision making
Nepal Context: Kathmandu's severe traffic congestion; intelligent traffic management reducing wait times; adaptive signals for busy vs empty roads; smart city transportation solutions
Project 11: Smart Irrigation System (Agriculture Automation)
Duration: 3 weeks (45 min) | Build: 90 min
Complexity: 7/10
Learning: Agriculture automation, soil moisture sensing, water conservation, relay control
Description: Build automatic irrigation system for agriculture. Soil moisture sensor detects dry soil → relay activates water pump. Wet soil → pump turns OFF. Agriculture automation and water conservation.
Materials: Arduino Uno, soil moisture sensor module, 5V relay module, small water pump (3-6V), power supply for pump, tubing, water container, plant pot with soil, jumper wires
Weekly Breakdown:
Week 1: Learn soil moisture sensor operation, test sensor in dry soil vs wet soil, read analog values (0-1023), determine moisture threshold (typically < 300 = dry)
Week 2: Wire relay module to Arduino (control pin), connect water pump to relay output terminals, write code: if (moisture < threshold) relay ON (pump waters); else relay OFF
Week 3: Set up complete irrigation system with plant pot, soil, moisture sensor inserted in soil, pump in water container with tube to pot, test automatic watering cycle, calibrate threshold for optimal watering, present benefits for Nepal agriculture
CDC: CDC Science: Agriculture, water conservation, automated systems; Engineering: Irrigation technology, smart farming
Nepal Context: Nepal agriculture automation urgently needed; water conservation in dry regions; helping small farmers increase yield; precision agriculture; reducing manual labor; food security through technology
Project 12: Final Project: Integrated Smart City System + SHOWCASE
Duration: 6 weeks (45 min) | Build: 90+ min
Complexity: 8/10
Learning: System integration, multi-component design, 4-year STEAM culmination, presentation skills
Description: FINAL CAPSTONE PROJECT: Integrate multiple previous systems into one comprehensive smart city model. Must combine at least 3 systems: Smart Dustbin (P6), City Lighting (P7), Traffic Control (P10), and Irrigation (P11) working together on one city base. Add houses, roads, parks. Demonstrate how systems interact. Create presentation explaining each system, how integration works, and how this solves real Nepal urban/environmental challenges. SHOWCASE event with parents, teachers, school community.
Materials: All components from Projects 6, 7, 10, 11; large cardboard base board (60cm x 90cm minimum); additional Arduino (may need 2 Arduinos for all systems); cardboard city buildings, roads, trees; decorative elements; presentation poster board
Weekly Breakdown:
Week 1: Plan smart city layout on base board - where to place traffic light, street lights, dustbin, irrigation area (park/garden), sketch integration diagram showing how systems connect
Week 2: Begin building: construct city base with roads, buildings, designated areas for each system, wire first 2 systems (traffic light + city lighting), test both working simultaneously
Week 3: Add remaining systems (dustbin + irrigation), integrate all circuits (may require 2 Arduinos or I/O multiplexing), test full city operation - all 4 systems working together
Week 4: Debug any issues, optimize system performance, add city decorations (trees, vehicles, people), create presentation poster explaining: (1) Each system's function, (2) How systems are integrated, (3) Problems solved for Nepal cities, (4) What students learned in 4 years of STEAM
Week 5: Rehearse presentation (each group member explains one system), practice demonstrating city to audience, prepare for questions
Week 6: SHOWCASE EVENT: Set up smart city displays in school hall/auditorium, invite parents and community members, each group presents (5-7 min presentation + demonstration), answer questions from audience, celebrate 4-year STEAM journey completion
CDC: ALL CDC DOMAINS INTEGRATED: Energy, Environment, Electricity, Automation, ICT Programming, Problem-Solving, Design Thinking, Presentation Skills - Complete demonstration of 4-year learning progression
Nepal Context: Solving Nepal's interconnected urban challenges: waste management, energy efficiency, traffic congestion, agricultural sustainability - all unified in smart city of future; demonstrating how technology can transform Nepali cities; inspiring community with student innovation; showing real-world applications of 4 years STEAM education; preparing students to be Nepal's future engineers, innovators, and problem-solvers


5. Budget Summary
Grade 8 specialized components. Costs for complete new setup and component-only option.
Option A (Complete New Setup): Rs. 30,000
Per Student: Rs. 1,000 (new) 
Note: All digital projects (P1, P2, P3) use existing computer lab - zero additional cost.


6. Assessment Framework (CDC Style)
CDC-aligned assessment: Continuous Assessment (60%) + Final Project (40%). No written exams. Project-based evaluation only.
	Component
	Weight
	Criteria

	Project Functionality
	25%
	System works as designed; meets technical requirements

	CDC Understanding
	20%
	Explains CDC concepts (energy, environment, automation)

	Innovation & Creativity
	15%
	Original Nepal-specific solutions; creative improvements

	Practical Skills
	20%
	Building quality, debugging ability, troubleshooting

	Collaboration
	10%
	Teamwork, helping peers, knowledge sharing

	Documentation
	10%
	Portfolio completion, diagrams, presentation quality


Final Project Assessment (40%)
• System Integration (15%): Successfully combines 3+ systems working together
• Problem Solving (10%): Addresses real Nepal urban/environmental challenges
• Presentation (10%): Clear communication to parents, teachers, community
• Portfolio (5%): Complete 4-year STEAM journey documentation
CDC Grading Scale
• Outstanding (90-100%): Exceptional work exceeding all criteria
• Excellent (80-89%): Excellent quality meeting all criteria with extras
• Very Good (70-79%): Good quality meeting most criteria
• Good (60-69%): Satisfactory work meeting basic criteria
• Acceptable (50-59%): Basic completion, needs improvement


_______________
Grade 8: The STEAM Culmination
Four years of hands-on learning unite:
Students design smart cities, harness renewable energy,
and build automation systems solving Nepal's real challenges.
Congratulations to our Grade 8 innovators!
National Academy of STEAM Education • Kathmandu, Nepal
