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NATIONAL GOALS OF EDUCATION

Education in Kenya should:

Foster nationalism and patriotism and promote national unity.

Kenya's people belong to different communities, races and religions, but these differences need not divide them. They must be able
to live and interact as Kenyans. It is a paramount duty of education to help young people acquire this sense of nationhood by
resolving conflicts and promoting positive attitudes of mutual respect which enable them to live together in harmony and foster
patriotism in order to make a positive contribution to the life of the nation.

Promote the social, economic, technological and industrial needs for national development.
Education should prepare the youth of the country to play an effective and productive role in the life of the nation.

a)

b)

c)

Social Needs

Education in Kenya must prepare children for changes in attitudes and relationships which are necessary for the smooth progress
of a rapidly developing modern economy. There is bound to be a silent social revolution following in the wake of rapid
modernization. Education should assist our youth to adapt to this change.

Economic Needs

Education in Kenya should produce citizens with the skills, knowledge, expertise and personal qualities that are required to
support a growing economy. Kenya is building up a modern and independent economy which is in need of an adequate and
relevant domestic workforce.

Technological and Industrial Needs

Education in Kenya should provide learners with the necessary skills and attitudes for industrial development. Kenya recognizes
the rapid industrial and technological changes taking place, especially in the developed world. We can only be part of this
development if our education system is deliberately focused on the knowledge, skills and attitudes that will prepare our young
people for these changing global trends.

Promote individual development and self-fulfillment
Education should provide opportunities for the fullest development of individual talents and personality. It should help children to
develop their potential interests and abilities. A vital aspect of individual development is the building of character.
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Promote sound moral and religious values.
Education should provide for the development of knowledge, skills and attitudes that will enhance the acquisition of sound moral
values and help children to grow up into self-disciplined, self-reliant and integrated citizens.

Promote social equity and responsibility.

Education should promote social equality and foster a sense of social responsibility within an education system which provides
equal educational opportunities for all. It should give all children varied and challenging opportunities for collective activities and
corporate social service irrespective of gender, ability or geographical environment.

Promote respect for and development of Kenya’s rich and varied cultures.

Education should instill in the youth of Kenya an understanding of past and present cultures and their valid place in contemporary
society. Children should be able to blend the best of traditional values with the changing requirements that must follow rapid
development in order to build a stable and modern society.

Promote international consciousness and foster positive attitudes towards other nations.

Kenya 1s part of the international community. It is part of the complicated and interdependent network of peoples and nations.
Education should therefore lead the youth of the country to accept membership of this international community with all the
obligations and responsibilities, rights and benefits that this membership entails.

Promote positive attitudes towards good health and environmental protection.

Education should inculcate in young people the value of good health in order for them to avoid indulging in activities that will lead
to physical or mental il health. It should foster positive attitudes towards environmental development and conservation. It should
lead the youth of Kenya to appreciate the need for a healthy environment.

2
3
4
5.
6.
7
8
9
1

0.

THE SENIOR SCHOOL IN THE COMPETENCY BASED CURRICULUM

Senior School is the fourth level of Basic Education in the Competency Based Curriculum (CBC) that the learner shall proceed to after the Pre-Primary
School, Primary School and Junior School levels. The essence of Senior School is to offer learners a pre-tertiary/university/ pre-career experience in which
the learners have an opportunity to choose pathways, tracks and subjects where they shall have demonstrated interest and/or potential at the earlier levels.
Senior School comprises three years of education for learners generally in the 16-18 years age bracket and lays the foundation for further education and
training at the tertiary level and the world of work. In the CBC vision, learners exiting this level are expected to be engaged, empowered and ethical citizens
ready to participate in the socio-economic development of the nation.

At this level, the learner shall take seven (7) learning areas as recommended by the Presidential Working Party on Educational Reforms (PWPER, 2023).
These shall comprise four compulsory learning areas namely: Enghsh, Kiswahil, Essential Mathematics/Core Mathematics and Community Service
Learning (CSL). Learners will choose between Core Mathematics (for learners pursuing the Science Technology Engineering and Mathemaltics Pathway)
and Essential Mathematics (for learners pursuing the non-STEM pathways). The leamer will select three learning areas depending on their career choice,
aptitude, interest and personality with guidance by the Sentor School career teacher.

LEARNING OUTCOMES FOR SENIOR SCHOOL

By the end of Senior School, the learner should be able to:
1.

communicate effectively and utilise information and communication technology across varied contexts,
apply mathematical, logical and critical thinking skills for problem solving,

apply basic research and scientific skills to manipulate the environment and solve problems,

exploit individual talents for leisure, self-fulfilment, career growth, further education and training,
uphold national, moral and religious values and apply them in day-to-day life,

apply and promote health care strategies in day-to-day life,

protect, preserve and improve the environment for sustainability,

demonstrate active local and global citizenship for harmonious co-existence,

demonstrate appreciation of diversity in people and cultures,

manage pertinent and contemporary issues responsibly.
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TABLE 1: LIST OF SUBJECTS AT SENIOR SCHOOL

Core Subjects Arts & Sports Science

Social Sciences

Science, Technology, Engineering &
Mathematics (STEM)

16. Mandarin Chinese

17. Chnstian Religious Education
18 Islamic Religious Education
19. Hindu Religious Education
20. Business Studies

21. History and Citizenship

22. Geography

1. English 5. Sports and 9. Literature in English 23, Biology
2. Kiswahil/KSL Recreation 10. Indigenous Languages 24, Chemistry
3. Core Mathematics/ 6. Music and Dance 11, Fasihi ya Kiswahih 25, Physics
Essential Mathematics 7. Theatre and Film 12. Sign Language 26. General Science
4. Commumty Service 8. Fine Arts 13. Arabic 27.  Agniculture
Learning (CSL) 14. French 28, Computer Studies
15, German 29. Home Science

30. Awiation

31. Bulding Construction

32, Electricity

33, Metalwork

34. Power Mechanics

35. Woodwork

36. Media Technology

37. Manine and Fisheries Technology

Note:

a) Physical Education (PE) and Information Communication and Technology (ICT) will be oftered to all learners to facilitate learning, enjoyment and

acquisition of life skills.

b)  Every school shall offer Pastoral/Religious Programme of Instruction (P/RPI) to enhance moral, spiritual and character development of the learners.

¢) There shall be one (1) lesson for personal or group study to deepen knowledge and enhance skills in areas of choice by the learners

Table 2 provides guidelines on distribution of lessons at Senior School.

TABLE 2: LESSON DISTRIBUTION AT SENIOR SCHOOL

Subjects

No of Lessons Per Week
(40 minutes per lesson)

Core Subjects 4

1. English 5
2. Kiswahili 5
3. Essential Mathematics/Core Mathematics 5
4. Community Service Learning 3
Elective Subjects
5. Elective 1 5
6. Elective 2 5
7. Elective 3 5
* Physical Education 3
* ICT Skills 2
*Ppl !
* Learner Personal /Group Study 1
Total Number of Lessons 40

Vi

about:blank

4/24



10/2/26, 11:02 PM PDF Export - 47 pages

ESSENCE STATEMENT

Electricity 1s an essential form of energy in the modern world. The study of Electricity at senior school level equips learners with
foundational knowledge and skills that are essential for understanding and harnessing electrical energy in daily life, industry, and
emerging technologies. This justifies the need to offer Electricity as a subject in Senior School to help orient learners towards the
development of a skilled workforce in electrical technology. The subject builds on the basic concepts introduced in Junior School
Integrated Science and Pre-Technical Studies, providing a deeper and more structured understanding that supports both academic
progression and practical application.

Electricity as a subject forms part of the Science, Technology, Engineering, and Mathematics (STEM) pathway at the senior school
level. STEM has been prioritised in Kenya Vision 2030, as well as in Sessional Paper No. 1 0f 2019, as pivotal to the development
of science, technology, and innovation for human capital development. In this subject, learners engage with theoretical concepts,
practical investigations, and hands-on skills in the handling of electric circuits, electrical and electronic machines, electrical
installation, and associated safety practices.

The subject is designed to provide learners with knowledge, practical skills, attitudes, and values that will enable them to use
electricity and electrical appliances competently and safely. It also prepares learners to pursue further studies in colleges and other
vocational pathways in fields such as electrical power engineering, mechatronic engineering, telecommunication engineering,
control engineering, and electronic engineering, among others, or to enter the world of work as an electrical apprentice.

vii

SUBJECT GENERAL LEARNING OUTCOMES

By the end of Senior School, the learner should be able to:

Observe personal safety, safety of tools, equipment and machines in the practice of electrical technology works.

Analyse, design, and construct electric circuits.

Troubleshoot and fix faults in electrical and electronic systems.

Apply appropriate communication skills across varied settings and audiences in interpretation of electrical technology works.
Practice good citizenship in waste management and ethical use of electronic and electrical technologies.

Adhere to the established standards and regulations in electrical technology to uphold professional and ethical practices.
Utilise acquired skills, knowledge and attitude for career growth and further education and training in electrical technology.
Appreciate electrical technology in the socio-economic development of the country.

SU AN e by =
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SUMMARY OF STRANDS AND SUB STRANDS

Strands

Sub Strands

1. Fundamentals of Electricity

1.1 Single Phase AC Circuits

1.2 Orthographic Projection

1.3 Electrical Diagrams

2. Electrical Machines

2.1 Measuring Instruments

2.2 DC Generators

2.3 Single Phase AC Generators

3. Electrical Installation

3.1 Wiring Systems and Regulations

3.2 Earthing and Excess Current Protection

3.3 Inspection and Testing

4. Electronics

4.1 Power Supplies

4.2 Single Stage Bipolar Junction Transistor (BJT) Amplifier

4.3 Introduction to Digital Electronics

4.4 Project Identification

STRAND 1.0 FUNDAMENTALS OF ELECTRICITY

Strand

Sub Strand

Specific Learning
QOutcomes

Suggested Learning Experiences

Suggested Key
Inquiry Question(s)

1.0 Fundamentals
of Electricity

1.1 Single
Phase AC
Circuits

By the end of the sub
strand, the learner
should be able to:

a) explain the principle
of generation
of single phase
alternating current
(AC),

b) describe quantities of
a sinusoidal
waveform in AC
circuits,

c) analyse the effect of
resistors, capacitors
and inductors in AC
circuits,

d) construct AC circuits
using resistors,
capacitors, and
inductors,

e) appreciate the
importance of A.C in
the operation of

The learner is guided to:

e use print or audio-visual aid to
demonstrate generation of
sinusoidal waveforms,

e perform experiment to demonstrate
electromagnetic induction,

e demonstrate the operation of a
simple AC generator,

e sketch and describe the
characteristics of single phase AC
waveform (cvele, fiequency,
amplitude, period, peak-to-peak,
rool mean square, average,
instantaneous values),

e perform calculations involving
Resistive-Inductive-Capacitive
(RLC) circuits (capacitive
reactance, inductive reaciance,
impedance, current and voltage
drop),

& use standard diagrams to connect
and test AC circuits on a
breadboard,

1. How 1s an
alternating current
(AC) generated?

2. How are quantities
of a sinusoidal
waveform
determined?

about:blank
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electrical equipment
and devices used in
day-to-day life.

® use measuring instruments (CRO,
Multimeter, Frequency meter,
signal generator) to determine AC
circuit quantities,

e use models to demonstrate AC
generation,

e discuss and present on real-life
applications of AC generation

Core competencies to be developed:
e Communication and collaboration: learners demonstrate teamwork when working in groups to determine AC circuit
quantities using measuring instruments.
e (ritical thinking and problem solving: learner takes time to interpret given AC circuit diagrams and mount the required
components on a breadboard.
e Digital literacy: learner interacts with digital devices as they search for information on single phase AC waveform

quantitics.

Values:

e Integrity: learner avoids unnecessary online content while searching for information on single phase AC waveform

quantities.

® Responsibility: learner handles electrical equipment with care while measuring AC circuit quantities.

Pertinent and Contemporary Issues (PCls):
Safety and security: learner observes online safety as they use online resources to access the internet while searching for
information on single phase AC waveform quantities.

Strand

Sub Strand

Specific Learning
Qutcomes

Suggested Learning
Experiences

Suggested Key
Inquiry Question(s)

1.0 Fundamentals
of Electricity

1.2 Orthographic
Projection

By the end of the sub
strand, the learner should be
able to:

a) explain the concept of
orthographic
projection in
representation of three-
dimensional objects,

b) apply quadrant method in
locating planes of objects
in orthographic
projection,

c¢) interpret the relative
position of views in first
and third angle
projections,

d) Apply proper
dimensioning techniques
to orthographic drawings,

¢) recognise the importance
of orthographic
projection in representing
electrical components
and layouts.

The learner 1s guided to;

® use print or digital media
to search for information
on the concept of
orthographic projection,

e sketch the four quadrants
of a plane and represent
outline views,

® use drawing instruments
to construct views of
given objects in first and
third angle projections;
(plan, firont elevation, end
elevation, sectional
views),

e use standard
dimensioning techniques
to label views of an
orthographic drawing
(extension lines, figure,
units, arrow heads and
symbaols),

e make drawings of objects
in first and third angle

1. Why are
orthographic
drawings
important in the
engineering field?

2. How are
orthographic
projection views
dimensioned?
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projection and present to
peers for feedback,

e discuss the applications of
orthographic projection in
electrical technology.

Core competencies to be developed:

e Digital literacy: learner uses digital devices to search for information on the concept of orthographic projection.

e Imagination and creativity: learner undertakes tasks that show ability to use the imagination to generate new ideas when
sketching the four quadrants of a plane and represent outline views

e (ritical thinking and problem solving: Learner uses drawing instruments to construct views of given objects in first and
third angle projections.

Values:

projections.

® Responsibility: learner takes care of drawing instruments as they construct views of given objects in first and third angle

® Respect: Learner shows positive regard for self and others when practicing with peers in groups and making presentations
of drawing of objects in first and third angle projections.

Pertinent and Contemporary lssues (PCls):
e Social Cohesion: learner works and cooperates with members of the team as they practice and make presentations of
drawing of objects in first and third angle projections.
o Life skills: learner demonstrates analytical thinking when using drawing instruments to construct views of given objects in
first and third angle projections.

Strand

Sub Strand

Specific Learning Outcomes

Suggested Learning
Experiences

Suggested Key
Inquiry
Question(s)

of Electricity

1.0 Fundamentals

1.3 Electrical
Diagrams

By the end of the sub strand,

the learner should be able to:

a) illustrate symbols of
common electrical
components used in
electrical technology,

b) describe types of electrical
drawings used in electrical
technology,

¢) draw electric circuit
diagrams using standard
electrical symbols,

d) interpret electrical circuit
diagrams with respect to
actual electrical
components,

e) embrace electrical
drawings as a tool of
communication in
electrical technology.

The learner is guided to;

e use print or digital media to
search for information on
symbols used in electrical
diagrams,

e develop charts of common
symbols of electrical and
electronic components used
mn domestic circuit
diagrams,

e use drawing instruments to
draw electrical diagrams
(schematic diagrams, wiring
diagrams, line diagrams).

e use basic software circuit
kits to draw schematic
electrical circuit diagrams,

® visit construction sites to
identify electrical symbols
as used on architectural
plans and relation to the
actual layouts.

1. Why are electrical

diagrams
important in
electrical
technology?

2. How are different

types of electrical
symbols
represented on
architectural
drawings?
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Core competencies to be developed:
e Imagination and creativity: learner undertakes innovative tasks while drawing electrical diagrams and assembling basic

electrical circuits from schematic diagrams.
e Digital literacy: learner uses digital devices to search for information symbols used in electrical diagrams.

Values:

e Responsibility: learner accounts for materials when assembling basic electrical circuits from a schematic diagram.
® Integrity: leamer exercises discipline in utilizing resources prudently when assembling basic electrical circuits from
schematic diagrams.

Pertinent and Contemporary Issues (PCls):
e Internet Safety and Security: responsible online behaviour is enhanced as the learner uses available resources to search for

information symbols used in electrical diagrams.
e Safety in Laboratories: learner observes safety in laboratories while using basic circuit kits to assemble electrical circuits.

Suggested Assessment Rubric

the principle of
generation of single-
phase alternating
current (AC)

principle of generation
of single-phase (AC)
using detailed
illustrations and
examples

principle of generation
of single-phase
alternating current
(AC) using relevant
illustrations

generation of single-
phase alternating current
AC leaving out a few
details

"~ Level | Exceeds expectation Meets expectation Approaches expectation | Below expectation
Indicator ~——_
Ability to explain Clearly explains the Clearly explains the Explains the principle of | With prompts,

explains the principle
of generation of
single-phase AC

Ability to describe
the quantities of a

Comprehensively
describes all the 7
quantities of a

Comprehensively
describes 5 to 6 of the
quantities of a

Describes less than 2 of
the quantities of a

With assistance
describes the
quantities of a

6

—

e Level

Indicator

Exceeds expectation

Meets expectation

Approaches expectation

Below expectation

sinusoidal waveform
in AC circuits

sinusoidal waveform in
AC circuits

sinusoidal waveform in
AC circuits

sinusoidal waveform in
AC circuits

sinusoidal waveform
in AC circuits

Ability to analyze
the effect of
resistors, capacitors,
and inductors in AC
circuits

Critically analyzes the
effect of resistors,
capacitors and
inductors in AC circuits

Appropriately analyzes
the effect of resistors,
capacitors, and
inductors in AC circuits

Analyzes the effect of

resistors, capacitors, and
inducters in AC circuits
leaving out a few details

Analyzes the effect of
resistors, capacitors,
and inductors in AC
circuits with prompts

Ability to construct
AC circuits using
resistors, capacitors,
and inductors

Independently
constructs complex AC
circuits using resistors,
capacitors, and
inductors,

Independently
constructs standard AC
circuits using resistors,
capacitors, and
inductors correctly

Constructs simple AC
circuits using resistors,
capacitors, and inductors

With assistance
constructs basic AC
circuits using
resistors, capacitors,
and inductors

about:blank
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STRAND 2.0 ELECTRICAL MACHINES

voltage and current,

¢) select a suitable instrument
for measuring a specified
electrical quantity,

d) Perform error correction
procedure on coil-based
measuring instruments,

e) use coil based and digital
meters to measure electrical
quantities,

f) recognise the importance of
electrical measuring
instruments.

coil-based measuring
instruments used for
extending range,

e adjust the pointer on coil-
based measuring instruments
to ensure it aligns accurately
with the markings on scale
(zeroing, range selection),

e carry out measurements of
electrical quantities using both
analogue and digital
measuring instruments and
compare levels of accuracy,

e demonstrate safe handling and
storage of measuring
instruments,

Strand Sub Strand Specific Learning Outcomes | Suggested Learning Suggested Key
Experiences Inquiry Question(s)
2.0 Electrical | 2.1 Measuring | By the end ot the sub strand. The learner is guided to; 1. How do
Machines Instruments the leamer should be able to: s use digital and print media to measuring
a) explain the principle of search for information on the instruments
operation of coil-based principle of operation of coil- work?
measuring instruments, based measuring instruments, | 2. How are
b) convert coil-based e compute resistance values for measuring
instruments to measure *shunts and multipliers’ of mstruments

calibrated?

e brainstorm with peers on the
importance of coil-based
instruments in day-to-day life.

Core Competencies to be developed:

e Communication and collaboration: learner contributes to group decision making while conducting hands-on activity to
verify the principles of operation of coil-based measuring instruments with peers.

e [earning to learn learner exercises independence to learn while seeking information on application of coil-based
instruments

Values:

® Responsibility: as the learner calibrates measuring instruments to ensure accuracy of measured quantities
® Respect: as the learner understands and appreciates others’ opinions as they brainstorm on the importance of coil-based
instruments

Pertinent and Contemporary Issues (PCls):
e Safety and Security: as the learner exercises safety in the laboratories while carrying out measurements of electrical

quantities using calibrated measuring instruments.
e Social skills: as the learner interacts with peers while brainstorming on the importance of coil-based mstruments

about:blank
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Strand Sub Strand | Specific Learning Outcomes | Suggested Learning Experiences Suggested Key
Inquiry Question(s)

2.0 Electrical | 2.2 DC By the end of the sub strand, | The learner is guided to; 1. How does a DC

Machines Generators | the learner should be able to: e use print or digital media to generator work?

a) explain the principle of
operation of a DC
generator,

b) identify the parts of a DC
generator in relation to
their functions,

¢) describe load
charactenistics of different
types of DC generators,

d) calculate the generated
EMF in a DC generator
using appropriate formulae,

¢) select the appropriate
generator for a given
application,

f) appreciate the application
of DC generators in day-to-
day life.

search for information on the
principle of operation of DC
generators,

e use audio visual or digital
resources to identify
components of DC generator,

e use a model of a DC electric
dynamo/generator to identify
components of DC generator
(brushes, commutator, brushes,
field winding, permanent
magnets, armature winding,
terminals),

e disassemble and assemble a DC
generator to identify its parts,

® observe models of different
types of DC generators and
analyze the voltage and current
characteristics of different types

2. How are DC
motors selected
for specified
applications?

10

of DC generators under varying
load conditions (series, shunt,
and compound),

& use the maximum e.m.f and
frequency formulae to perform
calculations on generated e.m.{
and frequency (induced EMF,
efficiency, power ouiput),

e read the data on the DC
generator nameplate to
understand its specifications,

e demonstrate safe handling and
maintenance practices for DC
generators in practical
applications.

Core competencies to be developed:
e Communication and collaboration: learners acquire teamwork skills while working with peers to disassemble and assemble

a DC generator,
e Self-efficacy: learner acquires self-confidence while disagsembling and assembling a DC generator.

Values:

® Responsibility: learner cares for tools while working in groups to disassemble and assemble a DC generator to identify its

parts.

11
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parts.

e Unity: learner cooperates with peers while working in groups to disassemble and assemble a DC generator to identify its

parts.

Pertinent and Contemporary Issues (PCls):
e Safety and security: learner takes safety precautions while disassembling and assembling a DC generator to identify its

e Citizenship: learner promotes social cohesion while working with peers to disassemble and assemble a DC generator to
identify its parts.

12

principle of a single-phase
AC generator,

b) describe the construction
of components of a single-
phase AC generator,

c) analyse the characteristics
of a single-phase AC
generator under different
load conditions,

d) apply the EMF equation to
determine the output
voltage of a single-phase
AC generator,

e) interpret the information
on a single-phase AC
generator nameplate,

f) appreciate the application
of AC generators in day-
to-day life.

operation of AC generators and
discuss with peers,

e demonstrate rotation of a coil

inside a magnetic field and use a
galvanometer to observe induced
current; simulate AC generation

using interactive virtual lab,

e examine models of electric

dynamo/generator to identify out
components of AC generator
(brushes, slip rings, field winding
or permanent magnets, armalture
winding, terminals),

e disassemble and assemble AC

generator to identify the parts of a
single phase AC generator,

e use the e.m.fand frequency

formulae to perform calculations
on generated e.m.f and frequency,

2

Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested Key
Qutcomes Inquiry Question(s)
2.0 Electrical | 2.3 Single By the end of the sub strand, | The learner 1s guided to; 1. How does
Machines Phase AC the learner should be able to: | @ use print or digital media to search electromagnetic
Generators | a) explain the working for information on principle of induction enable

an AC generator
to produce
alternating
current?

How are the load
conditions of an
A.C generator
determined?

13
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o read the data on the nameplate to
understand AC generator
specifications,

e demonstrate the safe operation and
basic maintenance of a single-
phase AC generator in a laboratory
or workshop setting.

generators.

Core competencies to be developed:
e Critical thinking and problem solving: learner exercises interpretation and inference skills by searching and exploring
different ways of performing calculations to solve induced e.m.f, current and terminal voltage of single phase AC

e Learming to learn learner develops relationships as they search for information on the principle of operation of AC
generators and share what they have learnt.

Values:

e Respect: as learner demonstrates positive regard towards self and others without prejudice while brainstorming with peers
on the difference between DC and AC generators in society.
e Unity: as the leamner socially coexists with peers while performing maintenance tasks on AC generators.

Pertinent and Contemporary Issues (PCls):
e Equity and non-discrimination: as the learner is given opportunity to contribute to the brainstorm session on the difference
between DC and AC generators in society.
e Cyber security: as the learner 1s guided to maintain safe online presence while using digital media to search for information
about types of AC generators.

14

Suggested Assessment Rubric

—

—
—__ Level

—
. .
Indicator —~

Exceeds Expectation

Meets Expectation

Approaches
Expectation

Below Expectation

Ability to explain the
principle of operation
of a DC generator

Comprehensively
explains of the principle
of operation, of all
components of a de
generator

Explains the principle
of operation of most
components of a dc
generator

Explains the principle
of operation of a DC
generator leaving out
some details

With prompts, explains
the principle of
operation of a DC
generator but lacks
clarity

Ability to identify the
parts of a DC
generator in relation
to their functions

Accurately identifies all
parts of a de generator
in relation to their
functions

Identifies most key
parts of a dc generator
with appropriate
functions

Identifies some parts of
the dc generator with
partially correct
functions

With assistance
identifies some parts of
a DC generator with
unclear descriptions of
their functions

Ability to describe
load characteristics

Clearly describes load
characteristics of

Describes load
characteristics of

Describes load
characteristics of

With prompts describes
load characteristics of

the generated EMF
in a DC generator
using appropriate

formula

generated EMF ina DC
generator using
appropriate formula
with detailed examples

the generated EMF in
a DC generator using
appropriate formula

generated EMF ina
DC generator using
appropriate formula
leaving some details

of different types of | different types of Dc different types of DC | different types of DC | different types of de

DC generators generators with generators generators leaving out | generators
examples some details

Ability to Calculate Correctly calculates the | Correctly calculates Calculates the ‘With assistance

calculates the generated
EMEF in a DC generator
using appropriate
formula
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e Level

T
; e
Indicator ~

Exceeds Expectation

Meets Expectation

Approaches
Expectation

Below Expectation

Ability to select the
appropriate generator
for a given
application

Selects the appropriate
generator for specific
applications with
justifications and

Selects the appropriate
generator for specific
applications with
Justifications

Selects the appropriate
generator for a given
application but with
unclear justification

With prompts, selects
the appropriate
generator for specific
applications with

illustrations Justifications
16
STRAND 3.0 ELECTRICAL INSTALLATION
Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested Key

Qutcomes

Inquiry Question(s)

3.0 Electrical
Installation.

3.1 Wiring
Systems and
Regulations

By the end of the sub
strand, the leamer should
be able to:

a) Describe different
types of wiring
systems,

b) Select an appropriate
wiring system for a
given application,

¢) ldentify relevant
regulations governing
wiring installations,

d) Interpret layout
diagrams of wiring
systems,

e) Install various wiring
systems using
appropriate
techniques,

f) appreciate different
types of wiring
systems used in

The leamer is guided to;

for information on the wiring
systems used in electrical
installation,

e discuss with peers on factors that
determine the choice of'a wiring
system for a given application,

e use regulatory code books (/EEE,
1EC, NEC, or local equivalent) to
match the features of the wiring
layout with applicable rules and
regulations,

wiring diagrams for different
wiring systems,
e plan, install, test, and evaluate

systems in accordance with
specified regulations (PVC
sheathed, PVC conduit, mini
trunking),

e use print or digital media to search

e draw schematic and corresponding

samples of different types of wiring

1. How is the type of
wiring system
determined?

2. How do the
components of an
electrical wiring
system function?

17
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domestic
installations.

e discuss with peers real-world
applications of different wiring
systems.

Core Competencies to be developed:

e Self-efficacy: learner acquires proficiency in installing electrical components such as switches, sockets, lighting systems,
distribution boards, and protective devices.

e (ritical thinking and problem solving: learner makes objective decisions while developing wiring diagrams from layout
diagrams for domestic installation.

e Digital literacy: learner acquires digital skills while searching and accessing information using digital devices on the wiring
systems used in electrical installation.

Values:

e Responsibility: learner cares for tools as they install domestic wiring using PVC conduit, PVC trunking sheathed wiring

system

e Unity: learner cooperates with peers while sharing available resources amicably as they install domestic wiring (lighting,
power, heating, bell, alarm) using conduit, PVC sheathed, mini trunking systems
o Integrity: learner observes ethical digital behavior while accessing online catalogs and study structures of cables

Pertinent and Contemporary Issues (PCls):
® Socio-cconomic and environmental issues: learner ensures a safe work environment when installing domestic wiring using

conduit, PVC sheathed, mini trunking systems.
e Life skills: learner achieves higher self-esteem when adopting quality workmanship as they carry out quality electrical

mnstallation.

e Health promotion: learner foresees potential hazards and explores suitable first aid procedures as they sketch wiring
systems layout and mount wiring systems on installation board.

18

Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested Key
Outcomes Inquiry Question(s)
3.0 Electrical | 3.2 Earthing By the end of the sub The learner 1s guided to: 1.Why is the
Installation and Excess strand, the learner should | e use print or digital media, to Earthing of
Current be able to: search for information on how electrical
Protection a) explain how earthing earthing and excess current apphances
and excess current protection devices are used in important?

protection ensures
safety in electrical

electrical installation; discuss
electrical hazards and how

2 How are protective

installations, earthing prevents shocks and devices connected
b) describe the operation equipment damage, in electrical
of different types of e discuss with peers the operation of | installations?

protective devices
used in domestic

protective devices and their
application in a domestic

installations, installation and make presentations
¢) identify types of (Fuses, MCBs and RCDs)
carthing systemused | @ discuss the different types of
in domestic earthing systems: draw diagrams
installations, of various earthing methods (77,
d) install protective TN-5, and TN-C-8 systems)
devices in domestic # select and connect protective
installations, devices in a sample domestic
e) appreciate the installation (Earth electrode, Earth

importance of
protective devices in

domestic installations.

continuity conductor, Fuses, RCD,
MCB),
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e visit a domestic installation site to
observe the arrangement of
components of an earthing system
(Earth rod, lighting arrester) and
protective devices.

Core Competencies to be developed:

e Learning to learn: learner acquires new knowledge and experience while connecting an earthing conductor in a domestic
installation adhering to the wiring regulations.

e Creativity and imagination: learner applies the knowledge acquired to select and install appropriate protective devices in
domestic installations.

Values:

e Unity: learner cooperates with peers while discussing the different protective devices and their application in domestic
installation and make presentations,

e Responsibility: learners care for tools and equipment while installing a given earthing system in electrical installation
according to recommended scheme

Pertinent and Contemporary Issues (PCIs):

® Socio-economic and environmental issues: learner ensures a safe work environment as they connect the earthing of an
electrical appliance according to the recommended standards.

e Health promotion: learner prevents potential shock hazards by connecting an earthing conductor and installing protective
devices in an electrical installation.

20

Strand

Sub Strand

Specific Learning
Outcomes

Suggested Learning Experiences

Suggested Key
Inquiry Question(s)

3.0 Electrical
Installation

3.3 Inspection
and Testing

By the end of the sub
strand, the learner should
be able to;

a) describe the types of
tests performed on
domestic electrical
installations,

b) perform electrical tests

on domestic
installations,
¢) prepare an inspection

and testing report for a

domestic installation,
d) appreciate the
importance of
inspection and testing
of an electrical
installation.

The learner 1s guided to:

e use print or digital media fo search
for the difference between
inspection and testing as applied
to electrical installation,

e brainstorm with peers and discuss
the reasons for electrical tests in
relation to national electrical
regulations and present key safety
requirements,

e use electrical measuring
instruments (ohmmeter, megger,
earth loop tester and test lamp) to
conduct electrical tests according
to a set procedure (continuity test,
insulation resistance test, earthing
tests, polarity test),

e use sample inspection and testing
report templates to fill a prototype
report (overview, observations,
Sfault analysis, corresponding
requirements, recommendations
apen circuit, short circuit),

1.Why are electrical
mstallations
inspected and
tested before
commissioning?

2 How is testing and
inspection carried
out?
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e visit completed construction sites
and observe how inspection and
testing has been used to ensure
compliance with established
regulations.

Core Competencies to be developed:
e Critical thinking and problem solving: learner evaluates and makes decisions while using electrical measurement
instruments and equipment.
e Self-efficacy: learner pays attention to details as they use digital devices to search for the conceptual difference between
inspection and testing of electrical circuits.
e Communication and collaboration: learner records and documents as they use a template to report and record electrical
fault, and corresponding requirements or recommendations

Values:

e Responsibility: learner cares for laboratory equipment when using electrical measurement instruments and equipment to
conduct electrical tests according to a set procedure.
e Integrity: learner exercises honesty and transparency in recording and documenting as they use a template to report and
record electrical faults, and corresponding requirements or recommendations

Pertinent and Contemporary Issues (PCls):
e Socio-economic and environmental issues: learner ensures a safe work environment as they use electrical measuring
instruments and equipment to conduct electrical tests according to a set procedure.
e Health promotion: learner foresees potential hazards and explore suitable first aid procedures as they use electrical
measuring instruments and equipment to conduct electrical tests according to a set procedure.

22

Suggested Assessment Rubric

—

different types of
wiring systems

describes different types
of wiring systems with
detailed illustrations

describes different types
of wiring systems

types of wiring systems
leaving out some
details

"‘H-xakl_fvel Exceeds Expectation Meets Expectation Approaches Below Expectation
Indicator i Expectation
Ability to describe | Comprehensively Comprehensively describes different with prompts

describes different
types of wiring
systems

Ability to select
appropriate wiring
system fora
given application,

Consistently selects the
most suitable wiring
system for a given
application with clear
justification.

Selects appropriate wiring
systems for a given
application with clear
Jjustification.

Selects the correct type
of wiring system used
in a domestic
installation, but with
some incorrect choices

With prompts
attempts to select the
correct type of wiring
system used in a
domestic installation

Ability to identify
relevant
regulations
governing wiring
installations

Identifies all relevant
regulations governing
wiring installations with
precise references

Identifies most relevant
regulations governing
wiring installations with
precise references

Identifies a few
relevant regulations
governing wiring
installations leaving
out some details

With assistance
identifies relevant
regulations governing
wiring installations

Ability to interpret
layout diagrams
of wiring systems,

Correctly interprets all
layout diagrams of
wiring systems with
detailed explanation.

Correctly interprets layout
diagrams of wiring
systems

Partially interprets
layout diagrams of
wiring systems.

With prompts
interprets layout
diagrams of wiring
systems

23

about:blank

17124



10/2/26, 11:02 PM

PDF Export - 47 pages

STRAND 4.0 ELECTRONICS

Strand Sub Strand | Specific Learning Suggested Learning Experiences Suggested Key
Qutcomes Inquiry Question(s)
4.0 Electronics | 4.1 Power By the end of the sub strand, | The learner is guided to: How do power
Supplies the learner should be able ~ |@ use print or digital media, to search | supplies work?
to: for information on the functions of
a) describe the operation power supplies in electronic
of a power supply unit systems,
in an electronic system, |e use a model/real power supply to
b) construct a power identify the components of a power
supply circuit from a supply in a given circuit
given schematic circuit (transformers, rectifiers, filters, and
diagram, voltage regulators),
c¢) troubleshoot common |e use appropriate tools and materials,
faults in power supply (soldering iron, copper strip board
circuits, or bread board, solder wire,
d) interpret technical Jjumper wires, electronic
specifications of components) and measuring
different power supply instruments to construct and test a
units, power supply circuit,
e) embrace advancements |e perform experiments of identifying
In power supply faults on sample power supplies;
technology in electronic diagnose power supply failures
devices. using systematic testing methods
24
and developing troubleshooting
guides,
e study specifications on power
supply from the technical data
sheets (output voltage, current
rating, power rating, and
efficiency) and analyze technical
specifications of practical power
supply units,
e brainstorm with peers and discuss
the applications of different types
of power supplies in electronic
devices and make presentations.

Core Competencies to be developed:
® (Critical thinking and problem-solving: learner interprets schematic diagrams and uses tools, components and measuring
instruments to construct and test power supply circuits.
e Digital literacy: learner accesses information using digital devices while searching for information on the functions of
power supply in electronic systems.
e Communication and collaboration: learner contributes to group decision making while brainstorming with peers on the
applications of different types of power supplies in electronic devices.

Values:

e Responsibility: learner cares for tools and measuring instruments while constructing and testing a power supply circuit.
e Respect: learner accepts the opinion of others while applying while discussing with peers on the applications of ditferent
types of power supplies in electronic devices.
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Pertinent and Contemporary Issues (PCls):
e Socio-economic and environmental issues: learner exercises safety in the laboratories while using tools and measuring
instruments to construct and test simple power supply circuits.

e Self-management skills: learners use effective communication while making presentations on applications of different types

of power supplies in electronic devices.

26

Strand

Sub Strand

Specific Learning
Outcomes

Suggested Learning Experiences

Suggested Key
Inquiry
Question(s)

4.0 Electronics

4.2 Single
Stage Bipolar
Junction
Transistor
(BJT)
Amplifier

By the end of the sub strand,
the learner should be able

to:

a)

b)

c)

d)

e)

describe the operation of
a single stage transistor
amplifier used in
analogue electronic
circuits,

construct single stage
amplifier circuits using
schematic circuit
diagrams,

analyse common emitter
single stage transistor
amplifier in an analogue
electronic circuit,
troubleshoot a single
stage transistor amplifier
in an analogue electronic
circuit,

appreciate the
importance of single

The learner is guided to:

e use digital or print media to search
for information on construction and
operation of single stage transistor
amplifiers (common emitter,
common collector, common base
configurations),

e use the components provided
(resistors, capacitors, (ransisiors,
Jumper wires,) to assemble, on a
breadboard and test single stage
transistor amplifier circuits,

e perform calculations on single stage
amplifiers (common emitter) 10
determine various amplifier

characteristics (gain, power, output),

o draw graphs (load lines, collector
curves),

e use measuring and test instruments
to locate and resolve faults in single
stage amplifiers,

How does a BJT
amplifier work?
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stage amplifier circuits | ® brainstorm with peers and explore
in day-to-day life. the application of single stage BJT
amplifiers in domestic appliances

Core Competencies to be developed:

e Communication and collaboration: learner cooperates with peers and contribute to group decision making while
brainstorming with peers and explore the application of single stage BI'T amplifiers in domestic appliances.

e Digital Literacy: learner acquires digital skills while using digital resources to search for information on construction and
operation of single stage transistor amplifiers.

e (ritical thinking and problem solving: learner applies the knowledge and skills while Use measuring and test instruments to
locate and resolve faults in single stage amplifiers,

YValues:

e Responsibility: learner observes safety precautions when assembling and testing single stage transistor amplifier.

e Unity: learner acquires teamwork skills while brainstorming with peers and explore the application of single stage BIT
amplifiers in domestic appliances.

Pertinent and Contemporary Issues (PCls):
e Safety and security: learner observes safety while assembling and testing single stage transistor amplifier in a lab.
e Life skills: learner gains self-esteem while assembling and testing single stage transistor amplifier circuits.

28
Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested Key
Outcomes Inquiry
Question(s)

4.0 Electronics |4.3 Introduction | By the end of the sub | The learner is guided to: 1. How do digital
to Digital strand, the learner e use print or digital media to search electronics
Electronics should be able to: for information on the difference systems work?

a) differentiate between digital and analogue 2. How are binary
digital and signals, numbers related
analogue signals | ® perform number system operations to digital
in electronies, (binary to decimal, decimal to signals?

b) convert number binary and binary-coded decimal
systems n digital (BCD) systems),
electronics, e carry out calculations on binary

¢) relate the binary arithmetic (addition, subtraction,
and decimal one’s complement, two's
number system complement),
conversions to e perform experiment to demonstrate
digital signals, the two logic states: logic 1 (high

d) construct circuits voltage, usually 5V); logic 0 (low
to represent basic voltage, usually 0V),
logic functions, e use arrangement of switches, bulbs

e) appreciate the use to perform experiments on the
of logic gates in operation of basic logic functions
digital electronic (AND, OR, NOT,) and draw their
circuits. Truth Tables,
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e brainstorm with peers on use of
logic gates in digital electronics and
make presentations,

e discuss the advantages and
disadvantages of digital and
analogue systems.

Core Competencies to be developed:

e Digital literacy: learner accesses information while searching for information on the difference between digital and
analogue electronics.

e Communication and collaboration: learner demonstrates teamwork while contributing to group discussion on use of logic
gates in digital electronics and make presentations: learner undertake tasks.

e Creativity and Imagination: learner undertakes tasks experiments on basic logic gates, combinational logic circuits to solve
simple Boolean expressions.

Values:
Responsibility: learner exercises laboratory safety of self and others while performing experiments with basic logic gates.

Pertinent and Contemporary Issues (PCls):
Life skills: learner interacts with peers while discussing with peers on the use of logic gates in digital electronics and makes
presentations.

30
Strand Sub Strand Specific Learning Suggested Learning Experiences | Suggested Key
Outcomes Inquiry
Question(s)
4.2 Electronics | 4.4 Project By the end of the sub strand, | The learner is guided to: How are electrical
Identification | the learner should be able to: |e reflect on potential issues and projects identified?
a) 1dentify opportunities in problems in the community that
the community that can can be solved using knowledge
be addressed using of electrical principles,
electrical principles, ® brainstorm with peers on
b) propose projects potential electrical projects to
involving electrical solve identified issues,
devices that can solve the |@ evaluate projects using a
identified issues, feasibility checklist (Materials,
c) justify the feasibility of tools, skills, and safery),
the identified project, e compile the project portfolio
d) document a portfolio of (project title, Problem it
the identified project, addresses, Proposed
e) recognize the device/system, Basic concept of
significance of following how it works, and Feasibility
a systematic process in analysis),
project identification. e create a flow chart outlining the

step-by-step process of problem
identification to project proposals
that address communal needs
using skills in electrical
principles.
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Core Competencies to be developed:

e Self-efficacy: learner examines community needs and makes decisions on what to prioritise, plan how to carry out tasks
and choose the resources wisely when reflecting on potential issues and problems in the community that can be solved
using knowledge of electrical principles.

e Critical thinking and problem-solving: learner takes time to understand the problem and explores different options that
may result in his preference when evaluating possible projects using a feasibility checklist.

Values:

the community

Unity: learner respects other people’s opinion as they brainstorm on potential electrical projects to solve identified issues in

Pertinent and Contemporary Issues (PCls):
Environmental education and climate change: leamer considers the use of recyclable materials when evaluating projects using
a feasibility checklist.

32

Suggested Assessment Rubric

differentiate digital
and analogue
signals in
electronics

analogue signals in
electronics with a detailed
explanation, providing
accurate examples and real-
world applications.

and analogue signals in
electronics correctly,
covering key
characteristics

and analogue signals
in electronics leaving
out some details

"‘““--m,\x_h\[fvel Exceeds Expectation Meets Expectation Approaches Below Expectation
Indicator L Expectation
Ability to Differentiates digital and Differentiates digital Differentiates digital | With prompts

differentiate digital
and analogue signals
in electronics with
unclear explanations

Ability to perform
number system
conversion in
digital electronics

Performs number system
conversion in digital
electronics accurately and
proficiently

Performs number
system conversion in
digital electronics
correctly,

Performs number
system conversion in
digital electronics, but
with minor calculation
errors

With assistance
performs number
system conversion
in digital
electronics.

Ability to relate
the binary and
decimal number
system
conversions (o
digital signals

Relates the binary and
decimal number system
conversions to digital signals
with a clear and logical
explanation, supported by
relevant examples and
applications in digital circuits

Relates the binary and
decimal number system
conversions to digital
signals with clear and
logical explanation

Relates the binary and
decimal number
system conversions {0
digital signals, but
lacks clarty

With prompts relates
the binary and
decimal number
system conversions
to digital signals

Ability to
construct circuits
to represent basic
logic functions

Constructs circuits to
represent all the basic logic
functions accurately with
correct wiring and testing
methods.

Constructs circuits to
represent all the basic
logic functions
correctly with correct
wiring methods

Constructs circuits to
represent basic logic
functions, but with
MInor wiring errors

With assistance
constructs circuits to
represent basic logic
functions
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APPENDIX: LIST OF ASSESSMENT METHODS, LEARNING RESOURCES AND NON-FORMAL ACTIVITIES

Strand

Sub Strand

Suggested
Assessment
Methods

Suggested Learning
Resources

Suggested Non-Formal
Activities

1.0 Fundamentals
of Electricity

1.1 Single Phase

e Practical tasks

* AC power supplies

Conduct experiments on

A.C Circuits e Written tests » Oscilloscopes phase angles and power
e Observation of o Ammeters and factor correction in real-life
learning activities voltmeters applications
s Inductors and capacitors
1.2 Orthographic | « Written tests » Technical drawing Organize a drawing
Projection e Portfolio textbooks competition showcasing
assessment e Drawing boards students' orthographic

» Observation of
drawing activities

o TEE Squares
® Drawing instruments
» Digital drawing software

projections

1.3 Electrical
Diagrams

o Written tests

¢ Practical exercises

s Portfolio
assessment

e Circuit symbols charts

e Schematic drawing
software

s Sample electrical
diagrams

Visit local electrical
workshops or construction
sites to observe
professionals creating and
interpreting diagrams

2.0 Electrical

2.1 Measuring

e Practical tasks

e Multimeters

Hands-on measurement

Machines Instruments s Written tests o Ohmmeters activities for
e Observation of s Voltmeters troubleshooting of
learning activities | ¢ Model circuits electrical appliances
34
2.2DC e Practical tasks » Sample DC generators Visit power plants or
Generators « Written tests ¢ TField windings workshops to observe
¢ Project work ¢ Commutators working DC generators
s Brushes
2.3 Single Phase | e Practical tasks s AC generators, Organize field trips to
AC e Observation » Rotors and Stators power generation sites
Generators e Written tests s Load testers
3.0 Electrical 3.1 Wiring e Practical tasks * Wiring regulations Invite electricians to
Installation Systems and | « Written tests manuals discuss safety in wiring.

Regulations e Oral assessments | ® Assorted wiring systems and best practices
accessories
o Domestic wiring kits
3.2 Earthing and | e Practical tests e Earth Rods Conduct practical
Excess Observation e Circuit breakers demonstrations on proper
Current e Written tests s Fuses earthing methods
Protection

Surge protectors

3.3 Inspection

e Practical tasks

Insulation testers

Participate in real-world

 Project work

o Voltage regulators
o Transformers

[ ]
and Testing ¢ Project work » Continuity testers electrical inspection
o Written tests o Electrical inspection exercises in homes and
manuals schools
4.0 Electronics 4.1 Power e Written tests, e Power supply units Build simple power supply
Supplies s Practical tasks » Rectifiers units and test their

efficiency
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4.2 Bipolar Practical tasks s Transistors Design and assemble small
Junction Written tests s Oscilloscopes BIT amplifier circuits for
Transistor Observation  Breadboards testing
(BJT) » Resistors and capacitors
Amplifier

4.3 Digital Written tests » Assorted switches and Use onhne digital circuit
Electronics Practical tasks lamps simulators to model and

Simulation e Logic gates test logic circuits
exercises » Digital circuit simulators

4.4 ProjeFl ) Oral prc_scnmli_ons e stidies of Visit laca}l busir_lesses and
Identification Group discussions successful projects commujuly projects 1o

Written proposals | o Brainstorming templates Observeanitidentity
- potential needs or
® Project idea worksheets

opportunities
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