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1. Curriculum Overview
Philosophy & Approach
This Grade 5 STEAM curriculum builds upon Grade 4 foundations and introduces students (ages 10-11) to controlled systems, motor integration, and basic engineering design principles. The focus shifts from simple exploration to structured problem-solving, with students learning to design input-output systems and apply logical thinking to real-world challenges.
Key Principles
• Hands-on learning with structured design thinking
• Introduction to controlled systems (switch → motor → output)
• Basic electrical components integration (DC motors, series circuits)
• Engineering design cycle: Plan → Build → Test → Improve
• Group collaboration (5 students per group)
• Nepal-context integration (renewable energy, infrastructure, local challenges)
• Project-based assessment with focus on functionality and explanation
• Affordable materials using recycled components
Learning Outcomes by End of Grade 5
• Understand input → output systems and control mechanisms
• Build and control motor-based mechanical models
• Create series circuits with multiple outputs (LEDs, buzzers, motors)
• Apply basic engineering design principles to solve problems
• Understand mechanical systems (gears, hydraulics, propulsion)
• Explain energy conversion and renewable energy concepts
• Use logical thinking to troubleshoot and improve designs
• Present technical projects with clear explanations


2. Teaching Strategy for 30 Students
The Challenge
Given Constraints:
• Only 45 minutes per week
• 30 students in one class
• 12 projects to complete in one academic year
• More complex projects requiring motor integration and circuit building
Solution: Enhanced Station Rotation + Guided Learning
Grade 5 projects are more complex than Grade 4, requiring additional guidance in electrical wiring and motor control. We maintain the hybrid model but increase the structured learning component to ensure students understand the 'why' behind their builds.
Group Formation
Divide 30 students into 6 groups of 5 students each.
	Group Size
	Rationale

	5 students
	Optimal for sharing motors and electrical components while maintaining collaboration

	Mixed abilities
	1 strong + 2 average + 2 developing students per group

	Assigned roles
	Team Leader, Circuit Builder, Motor Specialist, Designer, Documenter


Weekly Session Structure (45 Minutes)
Teaching Model: 60% Practical + 25% Guided Learning + 15% Concept Discussion
Each project spans 2.5-3 weeks to allow for more complex electrical integration and troubleshooting:
	Week
	Session Focus
	Key Activities

	Week 1
	Concept + Demo + Build Start
	0-5 min: Settling, review previous project
5-12 min: Concept explanation (gear ratios, circuit diagrams)
12-18 min: Teacher demonstration with safety protocols
18-42 min: Guided building (teacher circulates, checks wiring)
42-45 min: Cleanup, homework assignment

	Week 2
	Build + Troubleshoot
	0-8 min: Progress check, component testing
8-38 min: Continue building, circuit wiring, motor installation
38-45 min: Initial testing, assign final assembly for home

	Week 3
	Test + Reflect + Next
	0-12 min: Group showcases (2-3 groups present + explain)
12-22 min: Challenges/competitions (fastest car, brightest house)
22-28 min: "Why did this fail?" discussion and improvements
28-45 min: START next project (Week 1 cycle)


Enhanced Take-Home System
Given the increased complexity of motor integration and circuit wiring, the take-home component is critical but requires more specific guidance:
• Pre-wired component kits: Motors pre-tested, battery holders with correct polarity marked
• Safety checklist cards: Distributed to each group for home assembly
• Photo tutorials via WhatsApp: Step-by-step wiring diagrams for parents
• Component testing protocol: Students must test motors/LEDs before final assembly
• Design iteration homework: 'What would you change to make it better?'


3. Annual Calendar (Nepalese School Year 2083-84 B.S.)
The curriculum is mapped to the Nepalese academic calendar, strategically placing projects that match seasonal contexts and avoiding festival periods. Total available weeks: 34-36 (out of 52 weeks).
	Nepali Month
	Weeks
	Project
	Notes

	Baisakh (Apr)
	1-2
	Orientation
	Safety protocols, groups

	
	3-5
	Project 1: Wind-Powered Car
	Renewable energy intro

	Jestha (May)
	6-8
	Project 2: Gear System Model
	Mechanical advantage

	Ashar (Jun)
	9-11
	Project 3: Hydraulic Lift
	Fluid pressure systems

	Shrawan (Jul)
	12-14
	Project 4: Rubber Band Car (Optimized)
	Distance challenge

	Bhadra (Aug)
	15-17
	Project 5: Series Circuit Board
	Multiple outputs

	Ashwin (Sep)
	18
	Review Week
	Dashain preparation

	
	19-20
	DASHAIN BREAK
	No classes

	Kartik (Oct)
	21-23
	Project 6: Doorbell System
	Input → output control

	Mangsir (Nov)
	24-26
	Project 7: Traffic Light System
	Manual sequencing

	Poush (Dec)
	27-29
	Project 8: Mini House Wiring
	Real-life circuits

	Magh (Jan)
	30-32
	Project 9: Motorized Boat
	Water propulsion

	Falgun (Feb)
	33-35
	Project 10: Obstacle Push Robot
	Movement + design

	Chaitra (Mar)
	36-38
	Project 11: Drawing Robot
	Controlled creativity

	
	39-40
	Project 12: Smart Energy House + SHOWCASE
	Final integration project




4. The 12 Projects - Detailed Descriptions
Each project is designed for progressive skill building, starting with mechanical systems and advancing to controlled electrical projects. All projects emphasize hands-on learning, engineering design thinking, and Nepal-specific applications.
TERM 1: MOTION + MECHANICAL SYSTEMS
Project 1: Wind-Powered Car
Duration: 2.5 weeks (Weeks 3-5)
Complexity Level: 6/10
Learning Focus: Renewable energy, energy conversion, aerodynamics, friction, wheel optimization
Description: Students build an improved version of the Grade 4 wind car with focus on optimization and design iteration. They learn about renewable energy sources, how wind energy converts to mechanical motion, and experiment with different sail shapes, sizes, and materials to maximize distance. This project introduces the engineering design cycle: design → build → test → analyze → improve.
Materials: Cardboard chassis, wooden skewers (axles), bottle caps or cardboard wheels, plastic sheet or paper (sail), straws, tape, rubber bands
Nepal Context: Nepal's wind energy potential in mountain passes and Mustang region; discuss prayer flags as cultural wind-powered artifacts
Challenge Element: Class competition for longest distance traveled; students document design changes and improvements
Project 2: Gear System Model
Duration: 2.5 weeks (Weeks 6-8)
Complexity Level: 7/10
Learning Focus: Mechanical advantage, gear ratios, speed vs. torque, rotational motion
Description: Students create a working gear system using cardboard gears of different sizes. They learn how gear ratios affect speed and force (torque), discovering that smaller gears spin faster while larger gears provide more turning force. Students manually test different gear combinations and observe the speed-force trade-off. This foundational knowledge prepares them for motorized projects later.
Materials: Corrugated cardboard, wooden skewers or pencils (shafts), paper fasteners, glue, ruler, compass or circular templates
Nepal Context: Traditional water mills (ghatta) in Nepal hills; bicycle gear systems used in mountain biking
Extension Activity: Attach a small weight to demonstrate how gear ratios affect lifting capability
Project 3: Hydraulic Lift (Syringe-Based)
Duration: 2.5 weeks (Weeks 9-11)
Complexity Level: 7/10
Learning Focus: Fluid pressure, Pascal's Law, hydraulic systems, force transmission
Description: Students build a simple hydraulic lift using two syringes connected by flexible tubing filled with water. Pushing one syringe (input) transmits pressure through the fluid to move the other syringe (output), which lifts a small platform. Students learn how hydraulic systems transmit force through incompressible fluids and explore real-world applications like car brakes and construction equipment.
Materials: 2 syringes (10ml or 20ml), flexible plastic tubing, water, cardboard platform, popsicle sticks, tape, glue
Nepal Context: Hydraulic excavators used in Nepal road construction; discuss hydropower as fluid-based energy
Safety Note: Ensure tubing connections are secure to prevent water leakage; provide towels for cleanup
Project 4: Rubber Band Car (Improved - Distance Challenge)
Duration: 2.5 weeks (Weeks 12-14)
Complexity Level: 6/10
Learning Focus: Elastic potential energy, optimization, friction reduction, wheel design, measurement and data analysis
Description: Building on the Grade 4 rubber band boat, students now create a land vehicle powered by twisted rubber bands. The challenge: design optimizations to achieve maximum distance. Students learn about stored elastic energy, friction reduction strategies, wheel alignment, and weight distribution. Multiple test runs are conducted with data recorded in a simple table (distance, number of winds, design modifications).
Materials: Cardboard chassis, wooden skewers, rubber bands, bottle caps or CDs (wheels), straws, tape, optional: clay for weight adjustment
Nepal Context: Discuss Nepal's hilly terrain challenges for vehicles; compare to traditional hand-pulled carts
Data Collection: Students create simple data tables to track design iterations and performance improvements
TERM 2: ELECTRICITY + CONTROL SYSTEMS
Project 5: Series Circuit Board
Duration: 2.5 weeks (Weeks 15-17)
Complexity Level: 7/10
Learning Focus: Series circuits, voltage distribution, multiple outputs, circuit diagram reading
Description: Students advance from simple circuits to series circuits with multiple LEDs. They create a circuit board that powers 2-3 LEDs in series, learning how voltage divides across components and why series circuits dim when more components are added. Introduction to circuit diagrams: students draw their circuit before building it. This project builds crucial skills for understanding how electrical systems work.
Materials: Cardboard base, 2-3 LEDs (different colors), battery holder (2 AA batteries), copper wire or copper tape, switch, alligator clips (optional)
Nepal Context: Series wiring in Nepali homes for festival lights (Tihar decoration), discuss electrical safety
Key Concept: Students observe that LEDs in series are dimmer than a single LED - introduces the concept of voltage drop
Project 6: Doorbell System (Buzzer Project)
Duration: 2.5 weeks (Weeks 21-23)
Complexity Level: 5/10
Learning Focus: Input-output systems, momentary switches, sound production, circuit control
Description: Students create a functional doorbell system with a push button (input) that activates a buzzer or piezo speaker (output). This introduces the fundamental concept of controlled systems: pressing a button completes a circuit to produce sound. Students explore different button mechanisms (foil contact switches, paper clips) and learn how momentary switches differ from toggle switches.
Materials: Buzzer or piezo speaker, battery holder, push button or DIY switch materials (cardboard, aluminum foil, paper clips), connecting wire, cardboard housing
Nepal Context: Practical application for homes without electric doorbells; alternative to hand bells used in many Nepali households
Creative Extension: Students design decorative doorbell housings representing Nepali cultural motifs
Project 7: Traffic Light System (Manual Switch Control)
Duration: 2.5 weeks (Weeks 24-26)
Complexity Level: 6/10
Learning Focus: Sequential control, multiple circuits, logical sequencing (manual), LED color coding
Description: Students build a miniature traffic light with three LEDs (red, yellow, green) controlled by manual switches. Unlike automatic systems (Grade 6+), this version teaches manual sequencing: students learn the proper order (red → red+yellow → green → yellow → red) and why this sequence matters for traffic safety. Three separate switches control each LED, introducing the concept of independent control systems.
Materials: 3 LEDs (red, yellow/orange, green), 3 switches (SPST toggle or DIY), battery holder, wires, cardboard traffic light housing, black paper or paint
Nepal Context: Relate to Kathmandu's traffic challenges and discuss the importance of traffic control systems in growing cities
Discussion Point: 'Why do we need yellow light?' - introduces timing and transitional states in control systems
Project 8: Mini House Wiring Model
Duration: 2.5 weeks (Weeks 27-29)
Complexity Level: 7/10
Learning Focus: Parallel circuits, real-world applications, electrical safety, home wiring concepts
Description: Students create a model house (cardboard) with multiple rooms, each having an LED light controlled by individual switches. This project demonstrates parallel circuit wiring: unlike series circuits, each room's light works independently. If one light burns out, others stay on. Students learn basic home electrical concepts and safety practices, connecting STEAM learning to everyday life.
Materials: Cardboard house structure, 3-4 LEDs, 3-4 switches, battery holder, wires, aluminum foil (optional for wiring paths), decorative materials
Nepal Context: Load-shedding preparedness; understanding home electrical systems; discuss backup lighting during power cuts
Safety Emphasis: Teacher explains the difference between low-voltage (battery) projects and high-voltage (wall socket) electricity - NEVER experiment with wall sockets
TERM 3: BEGINNER ROBOTICS (MOTOR + LOGIC)
Project 9: Motorized Boat
Duration: 2.5 weeks (Weeks 30-32)
Complexity Level: 7/10
Learning Focus: DC motor operation, propulsion systems, electrical to mechanical energy conversion, waterproofing
Description: Students upgrade the Grade 4 rubber band boat to a motorized version. A small DC motor powers a propeller or paddle wheel, creating thrust in water. Students learn how motors convert electrical energy into rotational motion, explore propeller design, and tackle the challenge of waterproofing electrical connections. Testing happens in water tubs with distance/speed competitions.
Materials: Plastic bottle or foam base, small DC motor, battery holder (waterproof or elevated), propeller (DIY from plastic bottle), switch, wires, waterproof tape/hot glue
Nepal Context: Boats on Phewa Lake (Pokhara) and Rara Lake; discuss water-based transport in monsoon-affected areas
Engineering Challenge: Students must balance motor placement to prevent tipping; introduces center of gravity concept
Project 10: Obstacle Push Robot (No Sensors)
Duration: 2.5 weeks (Weeks 33-35)
Complexity Level: 7/10
Learning Focus: Robot design fundamentals, movement mechanisms, motor control, structural engineering
Description: Students build a simple wheeled robot powered by one or two DC motors. The robot's purpose: push lightweight obstacles (paper cups, small blocks) across a surface. No sensors or autonomous behavior yet - this is about understanding motor-driven movement, wheel design, and structural stability. Students compete in 'robot sumo' style challenges to push objects out of a marked area.
Materials: Cardboard chassis, 1-2 DC motors, wheels (bottle caps or purchased), battery holder, switch, wires, optional: front bumper/pusher (cardboard)
Nepal Context: Discuss robots used in disaster response (Nepal earthquake context) and construction work
Design Considerations: Weight distribution, wheel traction, pushing surface angle - students learn through trial and error
Project 11: Drawing Robot (Improved with Control)
Duration: 2.5 weeks (Weeks 36-38)
Complexity Level: 6/10
Learning Focus: Controlled motion, motor speed variation, creative output, vibration mechanisms
Description: A fun integration of art and engineering! Students build a small robot with markers attached that creates random drawings through vibration or circular motion. Unlike Grade 4's spin art, this version includes a control element: a switch or variable resistor allows students to control when the robot draws, introducing the concept of user control over automated systems.
Materials: Small DC motor or vibration motor, battery holder, markers (2-3), cardboard or plastic cup base, switch, wires, optional: off-center weight for vibration
Nepal Context: Create mandala-inspired patterns; connect to traditional Nepali art forms with modern technology
STEAM Integration: Perfect example of technology (motor) creating art (drawings) - discuss how technology enhances creativity
Project 12: Smart Energy House (Final Integration Project)
Duration: 2.5 weeks (Weeks 39-40) + SHOWCASE
Complexity Level: 8/10 (integrates multiple concepts)
Learning Focus: Integration project combining circuits + motors + energy concepts + control systems
Description: The culminating project that brings together all Grade 5 skills! Students design a model house that includes: (1) LED lighting system with switches (parallel circuit), (2) a motorized component (fan, elevator, or rotating element), and (3) an energy concept (optional solar panel or manual generator). This project demonstrates understanding of complete electrical systems, energy flow, and controlled outputs. The house is presented at the Year-End STEAM Showcase to parents and school community.
Materials: Cardboard house structure, 2-3 LEDs, small DC motor, battery holders, switches, wires, optional: small solar panel, decorative materials, labels for energy flow diagram
Nepal Context: Design energy-efficient homes for Nepal; discuss solar power in rural areas, sustainable building practices
Showcase Requirement: Students must present their house to parents, explaining: (1) how the circuit works, (2) why they chose their motor function, (3) what energy concepts they included, (4) one design challenge they overcame
Assessment: This is the primary assessment project - evaluation based on functionality, integration of concepts, creativity, and explanation quality


5. Material Costs & Budget
Below are estimated material costs per project for a class of 30 students organized in 6 groups. Costs are in Nepalese Rupees (NPR) and include markup for bulk purchasing, storage, replacement components, and consumables. Prices are based on 2083 B.S. Kathmandu market rates.
	Project
	Cost per Group
	Total (6 Groups)

	Wind-Powered Car
	Rs. 150
	Rs. 900

	Gear System Model
	Rs. 180
	Rs. 1,080

	Hydraulic Lift (Syringe-Based)
	Rs. 250
	Rs. 1,500

	Rubber Band Car (Optimized)
	Rs. 170
	Rs. 1,020

	Series Circuit Board
	Rs. 280
	Rs. 1,680

	Doorbell System (Buzzer)
	Rs. 220
	Rs. 1,320

	Traffic Light System
	Rs. 300
	Rs. 1,800

	Mini House Wiring Model
	Rs. 350
	Rs. 2,100

	Motorized Boat
	Rs. 400
	Rs. 2,400

	Obstacle Push Robot
	Rs. 450
	Rs. 2,700

	Drawing Robot
	Rs. 320
	Rs. 1,920

	Smart Energy House (Final)
	Rs. 480
	Rs. 2,880

	TOTAL MATERIALS BUDGET
	Rs. 3,550
	Rs. 21,300


Budget Analysis
Total Annual Budget: Rs. 21,300 for 30 students
Per Student Cost: Rs. 21,300 ÷ 30 = Rs. 710 per student for entire year
Cost per Session: Rs. 710 ÷ 40 weeks ≈ Rs. 18 per student per week
Additional Toolkit (One-time): Rs. 3,000 for shared tools (glue guns, cutters, rulers, testing equipment)


6. Assessment & Evaluation
Grade 5 assessment emphasizes deeper understanding alongside practical skills. While NO traditional written exams are used, students are evaluated on their ability to explain concepts, troubleshoot failures, and demonstrate logical thinking.
Assessment Methods
	Assessment Type
	Weight
	Evaluation Criteria

	Project Functionality
	30%
	Does the project work as designed? Are circuits connected properly? Does the motor function?

	Conceptual Understanding
	25%
	Can the student explain how energy flows? Why does series circuit dim LEDs? How does the motor convert electrical to mechanical energy?

	Design & Creativity
	15%
	Original design elements, thoughtful component placement, aesthetic appeal

	Problem-Solving & Iteration
	20%
	Evidence of troubleshooting ("motor didn't spin, I reversed the wires"), design improvements after testing

	Collaboration & Participation
	10%
	Active participation in group work, helping peers, sharing materials, respectful communication


Documentation Portfolio
Each student maintains a STEAM portfolio throughout the year, which becomes a key assessment tool:
• Project photos (1-2 per project, taken during showcase week)
• Reflection entries: 'What I learned' and 'One challenge I solved' (3-4 sentences per project)
• Simple circuit diagrams: Students sketch their circuit before building
• Skills checklist: Self-assessment on circuits, motors, problem-solving, teamwork
• Final presentation: Student presents portfolio to parents at Year-End Showcase
Success Metrics - End of Grade 5
By the end of Grade 5, students should demonstrate:
• 80%+ project completion rate (at least 10 out of 12 projects completed)
• Confident technical vocabulary: circuit, series, parallel, motor, input, output, energy conversion, gear ratio, hydraulic
• Independent circuit building: Can wire a simple motor circuit with switch without assistance
• Logical troubleshooting: 'My motor isn't working - let me check the connections first'
• Engineering mindset: Understands that failure is part of the design process
• Clear explanations: Can present a project to parents and explain how it works
• Readiness for Grade 6: Prepared to begin Arduino programming and sensor integration
_______________
This curriculum is designed to be PRACTICAL, AFFORDABLE, and IMPACTFUL.
With proper preparation, clear safety protocols, and consistent parent communication,
your 30-student Grade 5 class will master controlled systems,
motor integration, and engineering design thinking with just 45 minutes per week.
Let's build problem solvers, one controlled system at a time!
National Academy of STEAM Education
Kathmandu, Nepal



