GRADE 10 ELECTRICITY SCHEME OF WORK — TERM 3
Reference Material: Grade 10 Electricity Curriculum Design (KICD 2025)
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	1
	Electronics
	Semiconductor Theory
	By the end of the lesson, the learner should be able to:


a. Explain the atomic structure and characteristics of semiconductor materials


b. Distinguish between intrinsic and extrinsic semiconductor materials based on conductivity


c. Relate semiconductor conductivity to real life the way a adjustable valve controls fluid flow
	• Search print or digital media for information on atomic structures of intrinsic and extrinsic semiconductors (silicon and germanium)


• Discuss in groups the electrical properties and conductivity of intrinsic semiconductors


• Present group findings on how temperature changes affect charge carriers in semiconductors
	How does a semi-conductor material conduct electricity?
	• Grade 10 Electricity Curriculum Design


• Digital devices


• Periodic table charts


• Semiconductor samples
	• Oral questions


• Written assignments


• Group discussion observation
	

	
	2
	Electronics
	Semiconductor Theory
	By the end of the lesson, the learner should be able to:


a. Describe the doping process in semiconductors


b. Differentiate between P-type and N-type semiconductor materials


c. Connect controlled doping to real life the way adding precise ingredients modifies the strength of an alloy
	• Watch video clips or read printed resources explaining the doping process of semiconductors


• Compare donor and acceptor elements in the periodic table (such as phosphorus and boron)


• Draw comparative charts showing majority and minority charge carriers in P-type and N-type materials
	How is doping in semi-conductors achieved?
	• Grade 10 Electricity Curriculum Design


• Charts of P-type and N-type materials


• Audio-visual resources


• Digital devices
	• Written tests


• Diagram labeling


• Oral assessment
	

	
	3
	Electronics
	Semiconductor Theory
	By the end of the lesson, the learner should be able to:


a. Model covalent bonding in extrinsic semiconductors


b. Illustrate electron sharing between semiconductor atoms and impurity atoms


c. Relate electron sharing in covalent bonds to real life the way team members share tools to complete a project
	• Use locally available materials (clay, beads, wire frames) to construct 3D models of covalent bonding in P-type and N-type materials


• Demonstrate free electron generation in N-type and hole generation in P-type materials using constructed models


• Display models for peer review and feedback
	How does a semi-conductor material conduct electricity?
	• Grade 10 Electricity Curriculum Design


• Modeling materials (clay, beads, wire)


• Semiconductor kits
	• Practical evaluation


• Portfolio


• Peer assessment
	

	
	4
	Electronics
	Semiconductor Theory
	By the end of the lesson, the learner should be able to:


a. Illustrate the formation of a PN junction in a semiconductor


b. Explain the formation and mechanism of the depletion layer and barrier potential


c. Connect barrier potential to real life the way a toll gate regulates traffic movement across a border
	• Create charts showing the structure of P-type and N-type materials joined to form a PN junction


• Use digital devices to simulate electron-hole recombination and depletion layer formation in a PN junction


• Discuss how barrier potential voltage is established across the depletion zone
	How does a semi-conductor material conduct electricity?
	• Grade 10 Electricity Curriculum Design


• Simulation software


• Digital devices


• Wall charts
	• Written assignments


• Observation


• Checklists
	

	2
	1
	Electronics
	Semiconductor Theory
	By the end of the lesson, the learner should be able to:


a. Analyze the applications of semiconductor materials in electronic engineering


b. Evaluate the pros and cons in advances of semiconductor applications


c. Relate semiconductor advances to real life the way microchips replaced bulky components in modern medical equipment
	• Brainstorm with peers on the pros and cons in advances of the applications of semiconductor materials in electronic engineering


• Research solid-state device applications in modern consumer technology


• Summarize findings on the environmental considerations and handling of semiconductor materials
	Why are semiconductor materials important in electronic engineering?
	• Grade 10 Electricity Curriculum Design


• Digital devices


• Technical magazines


• Reference books
	• Oral presentations


• Written summary


• Checklists
	

	
	2
	Electronics
	Semiconductor Diodes
	By the end of the lesson, the learner should be able to:


a. Describe the principle of operation of a semiconductor diode


b. Explain forward biasing, reverse biasing, and electron-hole recombination


c. Relate a diode's one-way current flow to real life the way a check-valve permits water flow in one direction only
	• Search digital and print media for information on the principle of operation of semiconductor diodes


• Sketch schematic diagrams of forward-biased and reverse-biased diode circuits


• Explain electron and hole movement across the PN junction during forward and reverse biasing
	How does a semi-conductor diode work?
	• Grade 10 Electricity Curriculum Design


• Diode samples


• Digital devices


• Schematic charts
	• Written tests


• Diagram evaluation


• Oral questions
	

	
	3
	Electronics
	Semiconductor Diodes
	By the end of the lesson, the learner should be able to:


a. Explain the current-voltage (I-V) characteristics of semiconductor diodes


b. Measure voltage and current in a diode circuit to establish I-V characteristics


c. Connect knee voltage to real life the way a pressure relief valve opens only when pressure reaches a specific limit
	• Perform an experiment using a diode, variable power supply, ammeter, and voltmeter to determine voltage-current relationships


• Record voltage and current readings for forward and reverse bias conditions


• Plot the I-V characteristic curve on graph paper and identify knee voltage and breakdown voltage
	How are diodes selected for use in a given circuit?
	• Grade 10 Electricity Curriculum Design


• Variable DC power supply


• Ammeter, voltmeter


• Diodes (1N4007)


• Graph papers
	• Practical task observation


• Graph plotting assessment


• Written test
	

	
	4
	Electronics
	Semiconductor Diodes
	By the end of the lesson, the learner should be able to:


a. Connect semiconductor diodes for use in electric circuits


b. Assemble diode circuits for power rectification and display applications


c. Relate AC to DC rectification to real life the way a water filter converts unfiltered water into clean, smooth flow
	• Assemble and test diode circuits for different applications (power rectification, regulation, and display)


• Construct half-wave and full-wave rectifier circuits on breadboards


• Connect LEDs with current-limiting resistors in indicator circuits and verify functionality using multimeters
	How does a semi-conductor diode work?
	• Grade 10 Electricity Curriculum Design


• Breadboards, diodes, LEDs


• Resistors, power supply


• Oscilloscope/Multimeter
	• Practical assessment


• Rating scales


• Checklists
	

	3
	1
	Electronics
	Semiconductor Diodes
	By the end of the lesson, the learner should be able to:


a. Troubleshoot diode circuits in electrical appliances


b. Trace open circuit and short circuit faults in diode circuits using test equipment


c. Relate systematic fault tracing to real life the way a technician tests automobile fuses to find an electrical fault
	• Use measuring and test equipment (multimeters) to trace faults in diode circuits (short circuit, open circuit)


• Perform diode continuity and resistance tests in forward and reverse directions


• Identify defective diodes on sample circuit boards and replace them correctly
	How are diodes selected for use in a given circuit?
	• Grade 10 Electricity Curriculum Design


• Multimeters


• Faulty diode circuit boards


• Spare diodes


• Hand tools
	• Practical fault-tracing task


• Observation


• Checklists
	

	
	2
	Electronics
	Semiconductor Diodes
	By the end of the lesson, the learner should be able to:


a. Identify various types of semiconductor diodes and their applications


b. Describe the functions of LEDs, Zener diodes, power diodes, and infrared sensors


c. Connect voltage regulation using Zener diodes to real life the way a governor maintains constant speed in an engine
	• Brainstorm with peers on the types of diodes and their application in domestic and commercial systems (LEDs, Zener diodes, power diodes, infrared sensing)


• Examine physical samples of different diode types and review specification sheets


• Assemble a simple Zener diode voltage regulator circuit on a breadboard and measure output stability
	How are diodes selected for use in a given circuit?
	• Grade 10 Electricity Curriculum Design


• Assorted diodes (Zener, LED, Power, Infrared)


• Breadboards


• Multimeters
	• Oral questions


• Group presentations


• Practical demonstration
	

	
	3
	Electronics
	Semiconductor Diodes
	By the end of the lesson, the learner should be able to:


a. Observe commercial applications of semiconductor diodes


b. Design simple diode solutions for domestic and commercial systems


c. Relate display diode systems to real life the way digital traffic signs display warnings to drivers
	• Visit commercial centres or observe digital media to identify applications of diodes in real-world systems


• Use diodes to design solutions for application in domestic and commercial systems (such as solar reverse-current protection or indicator panels)


• Present designed diode circuit solutions to peers
	How are diodes selected for use in a given circuit?
	• Grade 10 Electricity Curriculum Design


• Digital media


• Design worksheets


• Sample appliances
	• Portfolio entries


• Design rubric


• Peer evaluation
	

	
	4
	Electronics
	Semiconductor Diodes
	By the end of the lesson, the learner should be able to:


a. Evaluate diode selection parameters for specific electric circuits


b. Match diode specifications (Peak Inverse Voltage, current rating) to circuit requirements


c. Relate parameter matching to real life the way a builder selects structural beams based on expected load weight
	• Analyze diode datasheets to select appropriate diodes for specified circuit voltage and current loads


• Solve numerical problems on diode forward current and limiting resistor selection


• Consolidate notes and evaluation reports on diode circuit design
	How are diodes selected for use in a given circuit?
	• Grade 10 Electricity Curriculum Design


• Diode datasheets


• Calculation worksheets
	• Written assignment


• Oral assessment


• Portfolio review
	

	4
	1
	Electronics
	Transistors
	By the end of the lesson, the learner should be able to:


a. Describe the construction and operation of semiconductor transistors


b. Differentiate between NPN and PNP Bipolar Junction Transistors (BJTs)


c. Relate transistor control action to real life the way a small valve lever controls a high-volume water supply
	• Use digital or print media to search for information on construction and operation of Bipolar Junction Transistors (BJT)


• Draw schematic symbols and terminal layers (Emitter, Base, Collector) for NPN and PNP transistors


• Discuss the role of base current in controlling collector current flow in a BJT
	How does a transistor operate in an electronic circuit?
	• Grade 10 Electricity Curriculum Design


• BJT samples (BC547, BD139)


• Digital devices


• Wall charts
	• Written tests


• Diagram labeling


• Oral questions
	

	
	2
	Electronics
	Transistors
	By the end of the lesson, the learner should be able to:


a. Explain the construction and operation of Field Effect Transistors (FETs)


b. Compare operating principles of BJTs and FETs


c. Relate voltage-controlled FET operation to real life the way a static charge attracts lightweight paper without direct physical contact
	• Search print or digital media for information on Field Effect Transistors (FET/JFET/MOSFET)


• Compare current-controlled BJTs with voltage-controlled FETs using structured summary tables


• Identify BJT and FET component packages from assorted electronic components
	How does a transistor operate in an electronic circuit?
	• Grade 10 Electricity Curriculum Design


• FET samples (IRF540, 2N7000)


• Reference charts


• Digital devices
	• Written assignment


• Comparative chart rubric


• Oral assessment
	

	
	3
	Electronics
	Transistors
	By the end of the lesson, the learner should be able to:


a. Measure transistor voltages and currents in DC circuits


b. Set up a BJT common-emitter circuit to determine operational parameters


c. Connect precise electrical measurement to real life the way a mechanic measures tire pressure to ensure safe vehicle operation
	• Perform experiments to measure transistor voltage and current (Base current, Collector current, Base-Emitter voltage, Collector-Emitter voltage)


• Connect a BJT circuit on a breadboard using variable DC power supplies and multimeters


• Record voltage and current readings systematically in data tables
	How does a transistor operate in an electronic circuit?
	• Grade 10 Electricity Curriculum Design


• BJTs, multimeters


• Variable DC power supply


• Resistors, breadboards
	• Practical observation


• Data recording rubric


• Safety checklist
	

	
	4
	Electronics
	Transistors
	By the end of the lesson, the learner should be able to:


a. Verify the voltage versus current DC characteristics of semiconductor transistors


b. Plot transistor output characteristic curves using experimental data


c. Relate cutoff, active, and saturation regions to real life the way a light switch operates in OFF, dimming, and fully ON states
	• Plot the transistor voltage versus current DC characteristic curves (Collector current vs Collector-Emitter voltage) on graph paper


• Analyze plotted curves to identify cutoff, active, and saturation operating regions


• Calculate current gain (beta = Collector current / Base current) from characteristic curves
	Why are transistors important in electronics?
	• Grade 10 Electricity Curriculum Design


• Graph papers


• Experimental data sheets


• Calculators
	• Graph plotting evaluation


• Written problem solving


• Checklists
	

	5
	1
	Electronics
	Transistors
	By the end of the lesson, the learner should be able to:


a. Select an appropriate transistor for a given application


b. Evaluate transistor ratings (maximum current, power dissipation, breakdown voltage) from datasheets


c. Relate transistor selection to real life the way a driver selects a vehicle size based on cargo weight
	• Examine transistor datasheets to identify critical operating limits and parameters


• Select suitable BJTs or FETs for driving specific loads (such as LEDs, buzzers, or small DC motors)


• Justify component selection criteria during class discussions
	Why are transistors important in electronics?
	• Grade 10 Electricity Curriculum Design


• Transistor datasheets


• Load components (relays, DC motors)
	• Written assignment


• Oral presentations


• Selection rubrics
	

	
	2
	Electronics
	Transistors
	By the end of the lesson, the learner should be able to:


a. Construct transistor switching circuits for given applications


b. Assemble and test a transistor switching circuit


c. Relate automated transistor switching to real life the way a streetlamp automatically switches on at dusk
	• Assemble and test a transistor switching circuit on a breadboard (using LDRs or thermistors as input sensors)


• Measure switch ON (saturation) and switch OFF (cutoff) voltages across the transistor output


• Verify the switching operation of output actuators (LED or relay)
	How does a transistor operate in an electronic circuit?
	• Grade 10 Electricity Curriculum Design


• BJTs, LDRs, resistors


• LEDs, relays, breadboards


• DC power supply
	• Practical assessment


• Circuit functionality test


• Rubric
	

	
	3
	Electronics
	Transistors
	By the end of the lesson, the learner should be able to:


a. Describe applications of different types of transistors in electronics


b. Explain the use of transistors in amplification, switching, and digital systems


c. Connect amplifier operation to real life the way a megaphone amplifies a human voice for public announcements
	• Brainstorm with peers on the types of transistors and their applications in electronics (BJT, FET)


• Discuss with peers on the applications of different types of transistors and make presentations


• Inspect sample electronic circuit boards (e.g., radio or power unit) to identify transistor amplification and switching stages
	Why are transistors important in electronics?
	• Grade 10 Electricity Curriculum Design


• Electronic circuit boards


• Presentation charts


• Digital devices
	• Group presentations


• Peer review


• Oral questions
	

	
	4
	Electronics
	Transistors
	By the end of the lesson, the learner should be able to:


a. Troubleshoot transistor circuits in electronic appliances


b. Trace open junction, short circuit, and biasing faults in transistor networks


c. Relate circuit troubleshooting to real life the way a doctor conducts health tests to isolate an illness
	• Use multimeters to perform transistor PN junction checks (Base-Emitter and Base-Collector junction tests)


• Trace faults in simulated transistor switching and amplifying circuits using voltage measurement techniques


• Record fault observations and implement corrective replacements
	How does a transistor operate in an electronic circuit?
	• Grade 10 Electricity Curriculum Design


• Multimeters


• Transistor test circuits


• Fault diagnosis worksheets
	• Practical fault-tracing evaluation


• Checklists


• Written reports
	

	6
	1
	Electronics
	Composite Electronics Integration
	By the end of the lesson, the learner should be able to:


a. Integrate diodes and transistors in composite electronic circuits


b. Analyze circuit interaction between sensors, protective diodes, and transistor switches


c. Relate composite system interaction to real life the way body organs work together to maintain health
	• Draw schematic wiring diagrams combining sensor inputs, flyback protection diodes, and transistor switching stages


• Assemble a composite sensor-driven relay switching circuit on a breadboard


• Test and verify overall circuit response to external sensory changes
	Why are transistors and diodes combined in electronic systems?
	• Grade 10 Electricity Curriculum Design


• Diodes, transistors, sensors


• Relays, breadboards, power supply
	• Practical assessment


• Diagram evaluation


• Checklists
	

	
	2
	Electronics
	Composite Electronics Integration
	By the end of the lesson, the learner should be able to:


a. Perform fault diagnosis and signal tracking in integrated electronic circuits


b. Trace signal voltages across combined diode and transistor stages


c. Connect diagnostic precision to real life the way an auditor traces financial transactions to verify records
	• Use multimeters or oscilloscopes to measure signal levels at test points across diode and transistor stages


• Identify and resolve introduced circuit faults (loose connections, incorrect component orientation)


• Document circuit signal response and stability performance
	How do we systematically troubleshoot complex electronic circuits?
	• Grade 10 Electricity Curriculum Design


• Multimeters, oscilloscopes


• Integrated breadboard circuits


• Hand tools
	• Practical test


• Observation


• Problem-solving evaluation
	

	
	3
	Electronics
	Electronic Circuit Simulation
	By the end of the lesson, the learner should be able to:


a. Simulate semiconductor, diode, and transistor circuits using digital software


b. Compare simulated circuit parameters against physical breadboard results


c. Relate virtual simulation to real life the way flight simulators allow pilots to practice procedures safely
	• Use digital circuit simulation software to construct and model diode and transistor circuits


• Measure virtual circuit voltages, currents, and waveforms under variable conditions


• Prepare a comparative report contrasting simulation outputs with physical breadboard measurements
	How does digital simulation enhance electronic circuit design?
	• Grade 10 Electricity Curriculum Design


• Digital devices


• Circuit simulation software


• Internet access
	• Digital portfolio entry


• Simulation task rubric


• Written report
	

	
	4
	Electronics
	Electronics Safety and Waste Management
	By the end of the lesson, the learner should be able to:


a. Apply safety regulations and e-waste management practices in electronics


b. Explain procedures for safe handling, recycling, and disposal of electronic components


c. Connect e-waste management to real life the way community recycling prevents hazardous waste from polluting the environment
	• Brainstorm on safe handling of electronic components and hazardous materials found in e-waste


• Formulate laboratory rules for electronic waste segregation and safe storage


• Clean, organize, and safely store electronic test equipment, components, and tools
	How can we safely manage electronic waste to protect the environment?
	• Grade 10 Electricity Curriculum Design


• E-waste disposal bins


• Safety guidelines


• Storage cabinets
	• Oral evaluation


• Safety checklist


• Practical observation
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	8
	1
	Electronics
	Practical Consolidation & Review
	By the end of the lesson, the learner should be able to:


a. Summarize core principles across Semiconductor Theory, Diodes, and Transistors


b. Solve analytical calculations involving doping ratios, diode circuits, and transistor gains


c. Relate comprehensive review to real life the way an architect inspects a structure before final handover
	• Review mind-maps and revision charts covering Sub-strands 4.1, 4.2, and 4.3


• Solve analytical calculation problems in small groups and present solutions


• Address and clarify challenging theoretical concepts with teacher guidance
	What are the fundamental principles governing solid-state electronic devices?
	• Grade 10 Electricity Curriculum Design


• Summary charts


• Revision worksheets


• Calculators
	• Written test


• Oral review questions


• Peer assessment
	

	
	2
	Electronics
	Practical Project Fabrication
	By the end of the lesson, the learner should be able to:


a. Construct a functional electronic mini-project using diodes and transistors


b. Demonstrate soldering or solderless connection techniques following safety rules


c. Relate neat project assembly to real life the way organized electrical wiring ensures safety and reliability in buildings
	• In groups, construct a practical mini-project (such as a light-controlled switch or water level indicator)


• Perform continuity tests and initial power-up under supervision


• Record project assembly steps and schematic diagrams in project portfolios
	How are individual electronic components combined to build practical devices?
	• Grade 10 Electricity Curriculum Design


• Stripboards/Breadboards


• Assorted components


• Hand tools
	• Project rating scale


• Practical observation


• Portfolio entry
	

	
	3
	Electronics
	Project Testing & Evaluation
	By the end of the lesson, the learner should be able to:


a. Test and evaluate the operational performance of constructed mini-projects


b. Measure input-output parameters and compare against design expectations


c. Relate project evaluation to real life the way quality control inspectors test manufactured goods before market release
	• Test constructed electronic mini-projects under varied operational conditions


• Demonstrate project functionality to class peers and explain component roles


• Complete peer assessment rubrics evaluating functionality, neatness, and circuit design
	How do we verify that an electronic project meets operational requirements?
	• Grade 10 Electricity Curriculum Design


• Multimeters


• Project prototypes


• Evaluation rubrics
	• Project rubrics


• Peer assessment


• Demonstration scoring
	

	
	4
	Electronics
	Electronics Career Opportunities
	By the end of the lesson, the learner should be able to:


a. Identify career pathways and innovations in electronics technology


b. Explain the role of electronics technicians and engineers in national industrial development


c. Relate technical skill acquisition to real life the way an apprentice builds foundational skills for professional certification
	• Research career opportunities in electronics engineering, telecommunications, and maintenance


• Engage with a guest speaker or view video presentations on careers in electronics


• Write reflection entries in learning journals regarding career paths in electronics
	What career pathways exist for individuals skilled in electronics technology?
	• Grade 10 Electricity Curriculum Design


• Career brochures


• Video clips


• Digital devices
	• Written reflection


• Oral presentation


• Checklists
	

	9
	1
	Electronics
	Strand Review
	By the end of the lesson, the learner should be able to:


a. Summarize key learning outcomes across Strand 4.0 Electronics


b. Answer consolidation questions covering semiconductor theory, diodes, and transistors


c. Relate systematic review to real life the way an auditor inspects technical records to ensure completeness
	• Review summary charts and concept maps covering Strand 4.0 content


• In pairs, quiz each other on electronic symbols, component testing, calculations, and circuit analysis


• Clarify remaining learning gaps with teacher guidance
	What core knowledge and practical skills have we acquired in Strand 4.0 Electronics?
	• Grade 10 Electricity Curriculum Design


• Revision charts


• Question cards


• Digital devices
	• Oral review questions


• Written revision quiz


• Checklists
	

	
	2
	Electronics
	End of Term Assessment
	By the end of the lesson, the learner should be able to:


a. Complete written assessment questions covering Grade 10 Term 3 Electricity content


b. Demonstrate accurate mastery of electronics concepts, schematics, and calculations


c. Value personal integrity and honesty during examinations the way a calibrated instrument ensures accurate measurement
	• Sit for the written End-of-Term Electricity Examination covering Strand 4.0 under supervised test conditions
	How effectively can we demonstrate our understanding of electronics concepts and skills?
	• Grade 10 Term 3 Examination papers


• Answer sheets


• Writing materials
	• Written examination
	

	
	3
	Electronics
	Assessment Review & Feedback
	By the end of the lesson, the learner should be able to:


a. Review performance in the written End-of-Term Electricity Examination


b. Identify areas of strength and address specific learning gaps


c. Connect constructive feedback to real life the way a craftsman polishes a work piece to refine its quality
	• Go through marked examination scripts with the teacher


• Discuss marking schemes, correct misconceptions regarding diode and transistor operation, and record reflections in journals
	How can assessment feedback help us improve our technical knowledge and circuit skills?
	• Marked examination scripts


• Marking schemes


• Learning journals
	• Correction review


• Portfolio update


• Oral feedback
	

	
	4
	Electronics
	Workstation Audit & Closing
	By the end of the lesson, the learner should be able to:


a. Evaluate practical electronics projects and portfolios created during Term 3


b. Clean, inspect, and safely store test equipment, tools, and components in preparation for school closure


c. Relate responsible workstation maintenance to real life the way a professional technician maintains a clean, safe laboratory
	• Inspect and finalize project portfolio scores and breadboard project evaluations


• Clean, organize, and safely store multimeters, power supplies, component drawers, and tools in workshop storage


• Consolidate term assessment records and close the workstation safely
	How do we evaluate and safely secure our electronics workstation and projects as the term concludes?
	• Workshop storage cabinets


• Inventory lists


• Completed project portfolios


• Multimeters and tools
	• Practical inspection


• Portfolio final score


• Observation checklist
	



