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NATIONAL GOALS OF EDUCATION
Education in Kenya should:

1. Foster nationalism and patriotism and promote national unity
The people of Kenya 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, to live together in harmony and foster patriotism, and make a positive
contribution to the life of the nation.

2. 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) Social Needs
Education in Kenya must prepare children for changes in attitudes and relationships necessary for the smooth progress of a
rapidly developing modern economy. Rapid modemisation is bound to lead to a silent social revolution, and education should
assist our youth in adapting to this change.

b) Economic Needs
Education in Kenya should produce citizens with the skills, knowledge, expertise, and personal qualities required to support a growing
economy. Kenya is building a modern and independent economy that needs 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 recognises the
rapid industrial and technological changes taking place, especially in the developed world. We can only contribute to 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.

3. 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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4. 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.

5. Promote social equality and responsibility.
Education should promote social equality and foster a sense of social responsibility within an education system that 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.

6. 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 to build
a stable and modern society.

7. Promote international consciousness and foster positive attitudes towards other nations.
Kenya is 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.

8. Promote positive attitudes towards good health and environmental protection.
Education should inculcate in young people the value of good health for them to avoid indulging 1n activities that will lead to physical or
mental ill health. 1t should foster positive attitudes towards environmental development and conservation. It should lead the youth of
Kenya to appreciate the need for a healthy environment.

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 vears 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 leamer 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: English, Kiswahili, Essential Mathematics/Core
Mathematics and Community Service Learning (CSL). Learners will choose between Core Mathematics (for learners pursuing the Science
Technology Engineering and Mathematics Pathway) and Essential Mathematies (for learners pursuing the non-STEM pathways). The learner
will select three learming areas depending on their career choice, aptitude, interest and personality with guidance by the Senior School career
teacher.

LEARNING OUTCOMES FOR SENIOR SCHOOL

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

1. communicate effechveiy and utilise information and communication technology across varied contexts,
2. apply mathematical, logical and critical thinking skills for problem solving,

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

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

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

7. protect, preserve and improve the environment for sustainability,

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

9. demonstrate appreciation of diversity in people and cultures,

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

Core Subjects Arts & Sports Social Sciences Science, Technology, Engineering &
Science Mathematics (STEM)
1. English 5. Sports and 9.  Literature in English 23. Biology
2. Kiswahili/KSL Recreation 10. Indigenous Languages 24, Chemistry
3. Core Mathematics/ 6. Music and Dance 11. Fasihi ya Kiswahili 25. Physies
Essential Mathematics | 7. Theatre and Film 12. Sign Language 26. General Science
4. Community Service 8. Fine Arts 13. Arabic 27. Agriculture
Learning (CSL) 14. French 28. Computer Studies
15. German 29 Home Science
16. Mandarin Chinese 30. Aviation
17. Chnstian Religious Education 31. Bulding Construction
18. Islamic Religious Education 32. Electricity
19. Hindu Religious Education 33, Metalwork
20. Business Studies 34. Power Mechanics
21. History and Citizenship 35. Woodwork
22. Geography 36. Media Technology
37. Marine and Fisheries Technology

Note:

a) Physical Education (PE) and Information Communication and Technology (1CT) will be offered 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 leamers.

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

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

v

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
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ESSENCE STATEMENT

Computer Studies focuses on the study of computers and computational systems. As learners transition from Junior School to
Senior School, they build upon the foundational knowledge and skills acquired in Pre-Technical Studies in Grades 7, 8, and 9. In
Junior School, learners explored core computer concepts such as computer hardware, software, data safety, ICT tools, and visual
programming. These concepts introduced them to essential digital literacy and basic programming skills while nurturing their
curiosity about computational systems. The emphasis was on fostering an understanding of how computers work and ensuring
learners developed the ability to use technology effectively and safely in everyday contexts.

In Senior School, Computer Studies prepare learners to advance their knowledge and skills in programming, computer networking,
cybersecurity, robotics, and artificial intelligence through coding exercises, software development projects, and networking
simulations. The curriculum employs learner-centered, experiential, and inquiry-based learning methods that emphasise hands-on
activities. These approaches enhance critical thinking and problem-solving skills while promoting innovation and ethical decision-
making in the use of technology.

Computer Studies opens the door to a wide range of career opportunities by equipping learners with knowledge and skills in
computer systems and their applications. Learners can pursue professions in software engineering, data science, cybersecurity,
artificial intelligence, robotics, and I'T consultancy, among others. The subject lays a strong foundation for those aiming to further
their studies in Computer Science or related disciplines, empowering them to contribute meaningfully to national development
and thrive in a rapidly evolving digital economy.

wii

GENERAL SUBJECT LEARNING OUTCOMES

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

a) apply the knowledge and skills acquired in Computer Studies to perform daily life activities,
b) practise ethical and safe use of computer technology in society,

¢) develop computer applications for solving real-world problems,

d) configure and manage computer networks for effective resource sharing,

e) exploit career and entrepreneurship opportunities in the field of computer science,

f) adapt to the dynamic digital world to cope with the changing societal needs.

viii
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SUMMARY OF STRANDS AND SUB STRANDS

Strands Sub Strands
1.0 Foundation of Computer Studies 1.1 Data Representation
(40 Lessons) 1.2 Binary Arithmetic Operations

1.3 Logic Gates

1.4 Logic Circuits

2.0 Computer Networking
(20 Lessons)

2.1 Computer Network Standards and Protocols

2.2 Network Security

3.0 Software Development
(90 Lessons)

3.1 Object Oriented Programming (OOP) Concepts

3.2 Object Oriented Programming Implementation

3.3 Relational Database Fundamentals

3.4 Structured Query Language (SQL)

3.5 Web Development Fundamentals

STRAND 1.0: FOUNDATION OF COMPUTER STUDIES

Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested Key
Qutcomes Inquiry
Question(s)
1.0 Foundation | 1.1 Data By the end of the sub strand | The learner is guided to: 1. Why are
of Computer Representation | the learner should be able to: e  search and present different units different data

Studies

a) identify the units used to
represent data in
computers,

b) explain the representation
of different types of data
in computers,

c¢) describe the types of
number systems used in
computers,

d) convert numbers between
different number
systems,

e) represent data using
different coding schemes,

f) acknowledge the
importance of data
representation in
computers.

of data used in a computer (a bit,
byte, nibble and word)

e discuss umts for data
measurement in reference to file
sizes, storage, and processing
speed,

e interact with various digital files
(audio, images, text, and video)
and discuss how computers store
and process different types of
data,

e use print or digital media to
search for types of number
systems (decimal, binary, octal
and hexadecimal) and present
findings to peers,

o discuss the unique features of
different number systems (radix,
positional values),

units important
in computing?
2. How are
different
number systems
used in
computer
systems?
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o match different number systems
to their real-world applications in
computing,

e convert decimal numbers to
binary, octal, hexadecimal and
vice versa,

e convert binary numbers to octal,
hexadecimal and vice versa,

e convert octal numbers to
hexadecimal and vice versa,

e write a program that converts
numbers between different
number system,

e discuss the features of coding
schemes used in computer
systems (ASCIIL, EBCDIC, BCD),

» encode data using different
coding schemes (ASCII,
EBCDIC, BCD),

e create a text-based
communication system using
different encoding schemes and
use it to communicate to your
peers,

e develop print or digital media
content to educate community

members on the use of number
systems and coding schemes in
computers,

» discuss the importance of using
number systems and coding
schemes to represent data in
computers.

Core competencies to be developed:

e Critical Thinking and Problem Solving: the learner enhances research skills by using print or digital media to search for types
of number systems and present findings to peers.

e Leamning to Learn: the learner reflects on their own learning when discussing the importance of using number systems and
coding schemes to represent data in computers.

Values:
e Unity: the learner collaborates with peers when discussing the unique features of different number systems.
e Respect: the learner appreciates diverse opinions when discussing units for data measurement,

Pertinent and Contemporary Issues (PCls):
Social awareness skills: the learner enhances effective communication skills when presenting findings on types of number
systems to peers.
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Strand Sub Strand | Specific Learning Suggested Learning Experiences Suggested Key
Qutcomes Inquiry Question(s)
1.0 Foundation | 1.2 Binary By the end of the sub The learner 1s guided to: 1. What are the
of Computer Arithmetic strand the learner should e use visual aids to show how binary pmclical
Studies Operations | be able to: addition and subtraction works, applications of
a) explain the compared to decimal arithmetic, binary arithmetic
fundamental concepts | e  brainstorm the significance of operations in real-
of binary arithmetic binary arithmetic operations life situations?
operations and their (addition, subtraction) in 2. How are signed
significance in computers, and unsigned
computing, e use print or digital media to search binary numbers in
b) represent signed and for methods of representing signed one’s and two’s
unsigned binary and unsigned binary numbers (1's complement,
numbers in one’s and complement, 2’s complement, represel?ted in
two’s complement, prefixing a signed magnitude), and computing?
¢) perform arithmetic share findings with peers,
operations on unsigned | o work out binary arithmetic
and signed binary operations (addition and
numbers, subtraction), and discuss with
d) appreciate the use of peers,
binary operations in e watch a video clip on addition of
computers. unsigned numbers in binary
arithmetic,
e work out arithmetic operations on
unsigned and signed binary
numbers (addition, subtraction:

direct method, 1’s complement,
2’s complement),

e sensitise peers on the use of binary
arithmetic operations in computing
during clubs and societies.

Core competencies to be developed:

e Leaming to Learn: the learner shares what they have learned by sensitising peers on the use of binary arithmetic operations
in computing.

e Digital Literacy: the learner uses digital devices to watch videos on addition of unsigned numbers in binary arithmetic.

Values:

e Social Justice: the learner shares resources equitably when using print or digital media to search for methods of
representing signed and unsigned binary numbers.

s Love: the learner portrays a caring attitude when discussing binary arithmetic operations with peers.

Pertinent and Contemporary Issues (PCls):
Self-management skills: self-esteem is enhanced as the learner carries out arithmetic operations on unsigned and signed binary
numbers.
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Strand Sub Strand | Specific Learning Suggested Learning Experiences Suggested Key
Qutcomes Inquiry
Question(s)
1.0 Foundation | 1.3 Logic By the end of the sub The learner is guided to: 1. What is the
of Computer | Gates strand the learner should | e  brainstorm the meaning of logic gates significance of
Studies be able to: and give examples (AND, OR, NOT, logic gates in
a) describe logic gates as NAND, NOR, XOR, XNOR), digital
used in computer e draw venn diagrams to depict real life devices?
systems, events that represent logical operations, |2. How do logic
b) create a truth table e match logic gates to their respective gates form the
from logic gates, symbols, building
¢) analyse truth tables to |4 yse Jocally available materials to model blocks of
predict the outputs, basic logic gate symbols, digital
d) derive boolean ¢ watch a video on how to derive a truth devices?

expression from truth table from logic gates, and create a

tables, truth table to depict real life event or

e) appreciate the use of case scenario,
l(,ngC _gates In real life e study scenarios represented in the truth
situations. tables and predict the outputs,

e consult a resource person to
demonstrate how to generate boolean
expression from logic gates,

s generate boolean expression from truth
tables,

e simulate the application of logic gates
in electronic circuits (switch, bulb,
cells),

e sensitise community members on
application of logic gates in real life
situations.

Core competencies to be developed:

e Creativity and Imagination: the learner gains new ideas that inspire creative thinking when using locally available material
to model basic logic gates.

e Citizenship: the learner engages effectively with community members when sensitizing them on application of logic gates

Values:
e Responsibility: the learner engages in assigned roles and duties when modelling basic logic gate symbols
e Patriotism: the learner serves the community members when sensitising them on application of logic gates

Pertinent and Contemporary lIssues (PCls):
Socio-Economic and Environmental Issues: safety and security is enhanced as the learner observes safety when using locally
available materials to model logic gates.
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Strand Sub Strand | Specific Learning Suggested Learning Experiences Suggested Key
Qutcomes Inquiry
Question(s)
1.0 Foundation | 1.4 Logic By the end of the sub The learner is guided to: 1. How are logic
of Computer Circuits strand the learner should [ e  search for the meaning of the term circuits used in
Studies be able to: logic circuit, digital devices?
a) explain the e discuss logic gates as the building 2. What are the
rclalicmship between blocks ol‘logjc circuits, real life
logic gates and logic e model logic circuits by combining applications of
circui_ts, ' logic gates, logic circuits?
b) combine logic gates t0 | o watch a video clip on how to generate
ﬁ’”_“ logic circuits, boolean expressions from logic circuits
c¢) derive boolean and vice versa,
expressions from logic |, generate boolean expressions from

circuits,

d) acknowledge the
application of logic
circuits in daily life
situations.

logic circuits, and logic circuits from
boolean expressions,

* consult a resource person to
demonstrate and discuss the
applications of logic circuits in burglar
alarms, simple switches, street lights,
and in emergency response systems,

e simulate or model logic circuits that
depict real life scenarios.

Core competencies to be developed:
e Communication and Collaboration: the learner contributes to group discussion when discussing logic gates as the building
blocks of logic circuits.

e Self-efficacy: the learner follows correct procedure to simulate or model logic circuits that depict real life scenarios.

Values:

e DPeace: the learner respects self and others when watching a video clip on how to generate boolean expressions from logic
circuits with peers.

e Integrity: the learner utilises resources prudently when modelling logic circuits by combining logic gates.

Pertinent and Contemporary Issues (PCls):
e Citizenship Education: social cohesion is enhanced as the learner discusses the applications of logic circuits in burglar
alarms, simple switches, street lights, and in emergency response systems.
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Suggested Assessment Rubrie

~———_ __ Levels

Indicators —

Exceeds Expectations

Meets Expectations

Approaches
Expectations

Below Expectations

Ability to describe types of
number systems used in
computers (decimal, binary,
octal and hexadecimal)

Describes four types of
number systems used in
computers and cites
examples

Describes four types
of number systems
used in computers

Describes two to
three types of
number systems used
in computers

Describes less than
two types of number
systems used in
computers

Ability to perform
arithmetic operations on
unsigned and signed binary
numbers

Performs arithmetic
operations on unsigned
and signed binary
numbers skillfully

Performs arithmetic
operations on
unsigned and signed
binary numbers

Performs arithmetic
operations on either
unsigned or signed
binary numbers

Performs arithmetic
operations on either
unsigned or signed
binary numbers with
assistance

Ability to create a truth table
from logic gates

Creates a truth table
from logic gates
competently

Creates a truth table
from logic gates

Creates a truth table
from logic gates but
omits few details

Creates a truth table
from logic gates but
omits many details

Ability to derive boolean
expressions from logic
circuits

Derives boolean
expressions from logic
circuits skillfully

Derives boolean
expressions from
logic circuits

Derives boolean
expressions from
logic circuits but

leaves out few details

Derives boolean
expressions from
logic circuits but
leaves out many
details

10

STRAND 2.0: COMPUTER NETWORKING

and Protocols

used in computer
networking,

b) describe the protocols in
Transmission Control
Protocol/Internet
Protocol (TCP/IP) model,

c) explan encapsulation
and decapsulation of data
across different layers of
the TCP/IP model,

d) configure a computer
network to establish
communication,

¢) appreciate the use of
network standards and
PTUIOL‘,UIS n t:umpulcr
networking.

standard and protocol,

use print and digital media to
search on examples of computer
network standards and protocols,
and share with peers,

discuss the functions of
computer network standards and

watch a video on the layers and
functions of open systems
interconnection (OSI), TCP/IP

discuss the similarities and
differences between TCP/IP and

L]
L]
protocols,
models,
L]
OSI models,
L]

discuss the four layers of TCP/IP
model (application, transport,
internet and network access),

Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested Key
Qutcomes Inquiry
Question(s)
2.0 Computer | 2.1 Computer | By the end of the sub strand | The learner is guided to: 1. What is the
Networking Network the learner should be able to: [ e  brainstorm the meaning and significance of
Standards a) identify the standards purpose of a computer network standards in

computer
networking?
2. Howdo
network
protocols
enable online
activities?

11
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» simulate encapsulation and
decapsulation of data across the
layers of TCP/IP model,

e discuss protocols under each
layer of TCP/IP model
(application -HTTP, SMTP,
FTP, DNS; transport: TCP and
UDP; internet-iPv4, IPvG;
network access-MAC),

e create a local area network using
network simulators or available
network devices,

» assign IP network addresses to
the LAN devices,

e connect two LANs in different
sub-networks using a router,

e troubleshoot the connectivity of
the two LANs by pinging,

o share resources through the
network created,

s develop print or digital media
content to educate community
members on how to share
resources through a computer
network.

12

Core competencies to be developed:
® Critical Thinking and Problem Solving: the learner follows instructions carefully when troubleshooting the connectivity of
the two LANs by pinging.

e Digital Literacy: the learner connects to the network created and shares resources.

Values:
e Unity: the learner shares available resources amicable when creating a local area network using network simulators or
available network devices.

® Social Justice: the learner fosters inclusivity and non-discrimination when discussing the similarities and differences
between TCP/IP and OS] models.

Pertinent and Contemporary Issues (PCls):
Socio-Economic and Environmental Issues: safety and security 1s enhanced as the learner observes online safety when sharing
resources through the network.

13
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Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested Key
Qutcomes Inquiry
Question(s)
2.0 Computer | 2.2 Network By the end of the sub The learner is guided to: 1. How can user
Networking Security strand the learner should be | o  brainstorm the principles of network practices aftect
able to: security; CIA triad (Confidentiahty, network
a) describe security Integrity, Availability), security?
principles in computer | e discuss the importance of network  [2. Why is it
l‘lt’.lWi}l’kil’lg, Securi[y pnnc]p]es imporlam for
b) analyse security threats | e  watch a video on network threats, organizations
to a computer network, and discuss how network threats to find a
¢) explore control oceur and their impact on network balance
measures used to services, between
counter security threats | o e print or digital media to search network
in computer networks, on network security control security and
d) apply security control measures (firewalls, intrusion accessibility?
measures to secure a detection systems, encryption,
computer network, access control systems, anti-
€ gcknowledge the malware and antivirus software,
importance of securing audits),
a computer network. s match network security threats to
their respective control measures,
e set up firewalls, install antivirus
software, implement strong
password policies, encrypt network

14

data and carry out audits to monitor
network activity,

e share resources over a secured
network while observing the
principles of network security,

e develop print or digital media
content to sensitise community
members on the importance of
network security.

Core competencies to be developed:

e Creativity and Imagination: the learner generates new ideas when encrypting network data.

e Communication and Collaboration: the learner speaks engagingly when discussing the importance of network security
principles.

Values:
e Integrity: the learner avoids breaches of confidentiality and security when sharing resources in a computer network.
e Respect: the learner is open minded when brainstorming the principles of network security.

Pertinent and Contemporary Issues (PCls):
Socio-Economic and Environmental Issues: safety and security 1s enhanced as the learner observes safety when using a
computer network.

15
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Suggested Assessment Rubric

i T Levels

Indicators

——

Exceeds
Expectations

Meets Expectations

Approaches
Expectations

Below Expectations

Ability to configure a
network to establish

Contigures a network
to establish

Configures a network
to establish

Configures a network
to establish

Configures a network
to establish

security principles in a
computer network

security principles in
a computer network

security principles in a
computer network

security principles in a
computer network

communication communication communication communication with communication with
competently assistance prompt and assistance
Ability to describe Describes three Describes three Describes two Describes less than two

security principles in a
computer network

control measures to
secure a network

control measures to
secure a network
skillfully

control measures to
secure a network

measures (o secure a
network with
assistance

{Confidentiality, and cites examples
Integrity, Availability)
Ability to apply security | Applies security Applies security apply security control | apply security control

measures (o secure a
network with prompt
and assistance

16

STRAND 3.0: SOFTWARE DEVELOPMENT

Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested Key
QOutcomes Inquiry
Question(s)
3.0 Software | 3.1 Object By the end of the sub  [The learner is guided to: 1. Why is OOP
Development | Oriented strand, the learner e use print or digital media to search for widely used in
Programming | should be able to: information on QOP (the OOP paradigm, software
(00P) a) explain principles OQOP languages, importance of OOP, development?
Concepts of object oriented selecting OOP language, object, class) | 2. How can real
programming, and present findings, life problems be
b) describeaclassand |s discuss similarities and differences represented
an object in object between conventional programming and using OOP
oriented ) object oriented programming, principles?
programming, e watch videos on OOP principles
¢) use unified (abstraction, polymorphism, inheritance,
modeling language encapsulation) and discuss their functions
to represent a class, in programming,
d) acknowledge the e use print or digital media to search for
importance of information on classes and objects in
object “”C'ﬂl‘fdl OO0P, note down examples and share with
programming in peers,
software e discuss the structure of a class (class
development. name, attributes and methods),
17
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o discuss an object as an instance of a class,
discuss real life examples of objects and
classes,

* watch a video on UML notation of a
class,

e use UML to represent class and object,

» develop print or digital media content to
sensitise the community on the
importance of OOP in software
development.

Core competencies to be developed:
o Citizenship: the learner serves the community when sensitising the members on the importance of OOP in software

development.
e Self-efficacy: the learner follows appropriate procedure when using UML to represent class and object.

Values:

e Peace: the learner displays calmness when discussing real life examples of objects and classes.
e Respect: the learner appreciates diverse opinions when discussing an object as an instance of a class.

Pertinent and Contemporary Issues (PCls):
Citizenship Education: social cohesion is enhanced as the learner sensitises the community on the importance of OOP in
software development.

18

Strand Sub Strand Specific Learning Suggested Learning Suggested Key
Outcomes Experiences Inquiry
Question(s)
3.0 Software | 3.2 Object By the end of the sub strand, the | The learner is guided to:
Development | Oriented learner should be able to: ¢ watch a video on class and 1. How do the
Programming a) describe the syntax of object object implementation, and principles of
Implementation oriented programming discuss the syntax of OOP object-oriented

language,

b) write a program that

implements a class and an
object,

¢) write a program that
implements class
relationship,

d) write a program that
implements the principles of
0O0P,

e) appreciate the use of object
oriented programming in
prablem solving.

language (class declaration,
instance and static variables,
visibility specifiers (public,
private, protected),
constructors, methods),

use print or digital media to
search for information on
class relationship (association
composition and aggregation),
write and execute a program
that implements class
relationships, and share
experiences with peers,

use print or digital media to
search for information on
implementation of principles
of OOP (abstraction,
polymorphism, inheritance,
encapsulation),

2.

programming
facilitate
solving real life
problems?
What 1s the
importance of
classes and
objects in
00P?
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s write and execute a program
that implements QOP
principles, and share
experiences with peers.

e write and execute programs
for solving real life problems
using OOP.

Core competencies to be developed:

e [earning to Learn: the learner reflects on own learning when sharing experiences in writing and executing a program that
implements OOP principles.

e Critical Thinking and Problem Solving: the learner demonstrates ability to solve real life problems using programs written
in OOP languages.

Values:

e Responsibility: the leamner proactively solves problems when writing and executing programs for solving real life
problems.

e Love: the learner portrays a caring attitude when watching a video on class and object implementation, and discussing the
syntax of QOOP language.

Pertinent and Contemporary Issues (PCls):
Self-management skills: self-esteem is enhanced as the learner writes and executes a program that implements OOP
principles.

20
Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested Key
Qutcomes Inquiry
Question(s)
3.0 Software | 3.3 Relational | By the end of the sub The leaner is guided to: 1. Why are
Development | Database strand, the learner e use print or digital media to search for relational
Fundamentals | should be able to: the meaning of terms used in databases databases

a) explain the types of (data, information, meta data, data preferred for
database models dictionary, database, components of a organisational
used in computing, database, database management system and

b) create a database for (DBMS), components of a database and management of
areal life task, DBMS) and share findings, data?

c) represent a database |e watch a video on database models 2. How are
structure in an entity (hierarchical, network, relational, object- relational
relationship oriented database) and discuss with database
diagram, peers, applications

d) acknowledge the e use print or digital media to search for applied in real
importance of information on entities and attributes in life situations?
relational databases a database (data types, key fields,

n computing. primary key, foreign key, composite key,
secondary key) and share findings,

e list entities (learners, teachers, books,
employees), corresponding attributes,
appropriate keys, and prepare a database,

Ld COI'ISUI[ d resource ])CTSOI'I o dt:monslralt:
creation of relationships between
database entities,
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s create a relationship between entities
using entity relationship diagrams
(ERD) modeling,

e discuss the importance of relational
databases and their practical applications
in real life scenarios,

e create operational databases to be used
in society.

Core competencies to be developed:
o Communication and Collaboration: the learner speaks engagingly and listens keenly when discussing the importance of
relational databases.
e [eamning to Learn: the learner seeks advice when consulting a resource person on creation of relationships between
database entities.

Values:

e Peace: the learner displays tolerance when watching a video on database models and discussing with peers.
® Respect: the learner appreciates diverse opinions when discussing the importance of relational databases

Pertinent and Contemporary Issues (PCls):
Self-management skills: self-esteem is enhanced as the learner creates operational databases to be used in society.

22

Strand

Sub Strand

Specific Learning
Outcomes

Suggested Learning Experiences

Suggested Key
Inquiry
Question(s)

3.0 Software
Development

3.4 Structured
Query
Language

(SQL)

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

a) describe types of
structured query
language statements,

b) perform structured
query language
operations in a
database,

c) appreciate the use of
structured query
language in database
management.

The leamer is guided to:

e brainstorm on the meaning of SQL,

e discuss versions of SQL
applications (oracle, mysql, sybase,
microsoft SQL),

e use print or digital media to search
for types of SQL statements (Data
definition language (DDL), Data
manipulation language (DML),
Data query language (DQL)) and
present findings to peers,

s use DDL statements to create,
rename, dmp and alter a table,

* watch a video on how to create
relationships using SQL, and create
relationships (one-to-one, one-to-
many, many-to-many) among
tables,

* consult a resource person to discuss
and demonstrate how to use DML
statements (SELECT, INSERT,
UPDATE, DELETE) and DQL
statements (SELECT, GROUPBY),

1. How are SQL
skills
essential in
database
management?

2. Why is SQL

considered a
powerful tool
in data
management?
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o use DML statements to manipulate
a table,

e use DOL statements to retrieve data
from a table,

e create an SQL database for use in
storing and managing community
data, and share experience with
peers.

Core competencies to be developed:
e Self-efficacy: the learner investigates community needs and creates an SQL database solution for use in data storage and

management.
e Digital Literacy: the learner develops database applications to solve real life problems using SQL.

Values:

e Unity: the learner collaborates with others when discussing versions of SQL applications.
® Patriotism: the learner serves the community by creating SQL databases for use in storing and managing data.

Pertinent and Contemporary Issues (PCls):
Self-awareness skills: effective communication is enhanced as the learner presents findings on types of SQL statements to

peers.
24
Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested Key
Outcomes Inquiry
Question(s)
3.0 Software | 3.5 Web By the end of the sub o The learner is guided to: 1. What design
Development | Development | strand the learner should brainstorm on the terms (web page, principles
Fundamentals | be able to: website, web program_mjng} hypenex( should be

a) explain the
terminologies used in
web application
development,

b) describe the structure

of'a web application in

hypertext markup
language,

¢) design a web
application using
appropriate tools,

d) develop a dynamic
web application to
solve a real life
problem,

e) acknowledge the
importance of web

applications to society.

markup language (HTML), client side
scripting, server side scripting, client-
server model, static webpage, dynamic
webpage, cascading style sheet (CSS),
hypertext preprocessor (PHP)), and
discuss the importance in web
development,

e use print or digital media to search for
the structure of HTML document,

e discuss HTML elements (for example:
head, body, paragraph, title, lists,
frames, 1images, tables, forms, tags and
their attributes),

e consult a resource person to
demonstrate how to design a webpage
using HTML elements and tags,

o illustrate or simulate web application
wireframes, prototypes or sile maps,

considered
when creating
a web
application?
2. How can a
web
application be
used in real
life situations?
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society.

e watch a video on how to use inline,
internal and external CSS styles and
apply them in an HTML document,

* create a static web page using HTML
and CSS,

e create a dynamic web application for
solving a real life task,

e link an HTML form to a database in a
local server,

* use appropriate techniques to maintain
web applications,

* sensitise community members on the
importance of web applications to the

problems.

Core competencies to be developed:
e Citizenship: the learner reflects and responds to community 1ssues by developing web applications to solve real life

e Creativity and Imagination: the learner enhances the visual design of a HTML document by applying CSS features.

Value:

appropriate tools.

e Patriotism: the learner serves the community by developing a web application for use in the society.
e Social Justice: the learner accord equal opportunities in sharing responsibilities when designing a web application using

Pertinent and Contemporary Issues (PCls):
Citizenship Education: civic responsibility is enhanced as the learner develops web applications for use in different sectors.

26
Suggested Assessment Rubric
———— _Levels Exceeds Expectations | Meets Approaches Below Expectations
Indicators e Expectations Expectations

Ability to explain principles
of object oriented
programming as used in
software development
(abstraction, polymorphism,
inheritance, encapsulation)

Explains four
principles of object
oriented programming
as used in software
development and cites
examples

Explains four
principles of
object oriented
programming as
used in software
development

Explains two to
three principles of
object oriented
programming as
used in software
development

Explains less than two
principles of object
oriented programming
as used in software
development

Ability to write a program that
implements the principles of
oop

Writes a program that
implements four
principles of OOP
skillfully

Writes a program
that implements

four principles of

0op

Writes a program
that implements two
to three principles of

oop

Writes a program that
implements less than
two principles of OOP

Ability to perform structured
query language operations in

Performs all structured
query language

Performs all
structured query

Performs some
structured query

Performs some
structured query

life problem

solve a real life
problem proficiently

application to
solve a real life
problem

solve a real life
problem with
assistance

a database (DDL, DML, DQOL) | operations in a database | language language operations | language operations in
skillfully operations in a in a database a database with
database assistance
Ability to develop a dynamic | Develop a dynamic Develop a Develop a dynamic | Develop a dynamic
web application to solve a real | web application to dynamic web web application to web application to

solve a real life
problem with prompt
and assistance
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APPENDIX 1: LIST OF ASSESSMENT METHODS, LEARNING RESOURCES AND NON-FORMAL ACTIVITIES

Arithmetic
Operations

schedules,
checklists, rating
scales, rubrics,
guestionnaires,

books, teacher’s guide, journals,)
Audio resources

Visual resources (photos, charts,
posters, graphs, manilla papers, flash

Strand Sub Strand Suggested Suggested Learning Resources Suggested Non-
Assessment Formal Activities
Methods
1.0 Foundation | 1.1 Data Observation Reference materials (learner’s books, | Learners to
of Computer Representation schedules, teacher’s guide. journals,) develop print or
Studies checklists, 1_'aling Audio resources digital media
scales_., mbl:lcs’ Visual resources (photos, charts, content t? educate
questionnaires, : community
projects, journals, posters, graphs, manilla papers, flash | W0 o0 e
portfolios, oral cards) use of number
questions, aural Video resources (YouTube videos, systems and
questions, Interview recorded video, television) coding schemes in
schedules, _Icamcr’s ICT resources (internet, QR codes, computers
profile, written tests, computer hardware, productivity
anzcdoalsecords: tools, computer software (OS, Utility
software and Application programs
digital materials and equipment)
Community resources (field trips,
computer exhibition/fair, computer
laboratory, computer club).
Human Resources (teachers,
computer laboratory technician)
28
Strand Sub Strand Suggested Suggested Learning Resources Suggested Non-
Assessment Formal Activities
Methods
1.2 Binary Observation Reference materials (learner’s Learners sensitise

peers on the use of

binary arithmetic
operations n
computing during

projects, journals, clubs and
portfolios, oral cards) societies.
questions, aural Video resources (youtube videos,
questions, interview recorded video, television)
schedules, learner’s ICT resources (internet, QR codes,
profile, written tests, computer hardware, productivity
anecdotal records. "
tools, computer software (OS, Utility
software and Application programs
digital materials and equipment)
Community resources (field trips,
computer exhibition/fair, computer
laboratory, computer club).
Human Resources (teachers,
computer laboratory technician).
1.3 Logic Gates Observation Reference materials (learner’s Learners to
schedules, books, teacher’s guide, journals,) develop print or

checklists, rating

digital media
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Strand Sub Strand Suggested Suggested Learning Resources Suggested Non-
Assessment Formal Activities
Methods
scales, rubrics, Audio resources content to
questionnaires, Visual resources (photos, charts, sensitise
projects, journals, posters, graphs, manilla papers, flash | community
purttqhos, oral cgrils) mt:mlherls on
i ?uml ; e Video resources (YouTube videos ﬂpp-huﬂlm" _uf
questions, interview k ; - logic gates in real
schedules, learner's recorded video, television) life situations
profile, written tests, | ® ICT resources (internet, QR codes,
anecdotal records. computer hardware, productivity

tools, computer software (OS, Utility
software and Application programs
digital materials and equipment)

¢ Community resources (field trips,
computer exhibition/fair, computer
laboratory, computer club)

e Human Resources (teachers,
computer laboratory technician).

1.4 Logic Circuits | Observation e Reference materials (learner’s Learners to consult
schedules, books, teacher’s guide, journals,) a resource person
checklists, r_atlng o Audio resources to demonstrate and
scales, rubrics, discuss the
questionnaires, applications of

30

Strand Sub Strand Suggested Suggested Learning Resources Suggested Non-
Assessment Formal Activities
Methods

projects, journals,
portfolios, oral
questions, aural
questions, interview
schedules, learner’s
profile, written tests,
anecdotal records.

e Visual resources (photos, charts,
posters, graphs, manilla papers, flash
cards)

e Video resources (YouTube videos,
recorded video, television)

e ICT resources
(internet, QR codes, computer
hardware, productivity tools,
computer software (OS, Utility
software and Application programs
digital materials and equipment)

¢ Community resources (field trips,
computer exhibition/fair, computer
laboratory, computer club)

e Human Resources (teachers,
computer laboratory technician)

logic circuits in
burglar alarms,
simple switches,
street lights, and in
emergency
response systems.

2.0 Computer
Networking

2.1 Computer
Network
Standards and
Protocols

Observation
schedules,
checklists, rating
scales, rubrics,
questionnaires,

e Reference materials (learner’s
books, teacher’s guide, journals)
e Audio resources

Learners to
develop print or
digital media
content to educate
community
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Strand Sub Strand Suggested Suggested Learning Resources Suggested Non-
Assessment Formal Activities
Methods
projects, jnurnals, o Visual resources (photos, charts, members on how
portfolios, oral posters, graphs, manilla papers, flash | to share resources
qucst!ons, _aural . cards) through a
questions, mlcww_w e Video resources (YouTube videos, computer network:
schedules, learner’s ; S
profile, written tests, recorded video, television)
anecdotal records. Virtual networking lab.
e [CT resources (internet, QR codes,
computer hardware, computer
software (OS, Utility software and
Application programs digital
materials and equipment)
e Community resources (field trips,
computer exhibition/fair, laboratory,
computer club)
e Human Resources (teachers,
computer laboratory technician)
2.2 Network Observation e Reference materials (learner’s Learners to
Security schedules, books, teacher’s guide, journals) develop print or
checklists, rating e Audio resources digital media
scales, rubrics, content to sensitise
questionnaires, community
32
Strand Sub Strand Suggested Suggested Learning Resources Suggested Non-
Assessment Formal Activities
Methods
projects, jnurnals, o Visual resources (photos, charts, members on the
portfolios, oral posters, graphs, manilla papers, flash | importance of
qucst!ons, _aural . cards) network security.
questions, mlcww_w e Video resources (YouTube videos,
schedules, learner’s ; S
profile, written tests, recorded video, television)
anecdotal records. Virtual networking lab.
e [CT resources (internet, QR codes,
computer hardware, computer
software (OS, Utility software and
Application programs digital
materials and equipment)
e Community resources (field trips,
computer science exhibition/fair,
computer science laboratory,
computer club)
e Human Resources (teachers,
computer laboratory technician)
3.0 Software 3.1 Object Observation ¢ Reference materials (learner’s Learners to
development Oriented schedules, books, teacher’s guide, journals) develop print or
Programming checklists, rating e Audio resources digital media
(OOP) concepts scales, rubrics,
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Strand Sub Strand Suggested Suggested Learning Resources Suggested Non-
Assessment Formal Activities
Methods
questionnaires, o Visual resources (photos, charts, content to
projects, journals, posters, graphs, manilla papers, {lash | sensitise the
porti“(_)liﬂs, oral cards) community on
qu“tfons’ ?"ml : e Video resources (YouTube videos, the importance
questions, interview 5 e .
schedules lesiner's recorded video, television) of OOP in
profile, written tests, | ® ICT resources (internet, QR codes, software
anecdotal records. computer hardware, computer development.
software (OS, Utility software and
Application programs digital
materials and equipment)
e Object Oriented Programming
Integrated Development
Environment (IDE)
e Community resources (field trips,
computer exhibition/fair, computer
laboratory, computer club)
e Human Resources (teachers,
computer laboratory technician)
3.2 Object Observation e Reference materials (learner’s Learners to write
Oriented schedules, books, teacher’s guide, journals) and execute
checklists, rating programs for
34
Strand Sub Strand Suggested Suggested Learning Resources Suggested Non-
Assessment Formal Activities
Methods
Programming scales, rubrics, Audio resources solving real life
lmp'lementatinn questionnaires, Visual resources (photos, charts, problems using

projects, journals,
portfolios, oral
questions, aural
questions, interview
schedules, learner’s
profile, written tests,
anecdotal records,

posters. graphs, manilla papers. flash
cards)

e Video resources (YouTube videos,
recorded video, television)

e [CT resources (internet, QR codes,
computer hardware, computer
software (OS, Utility software and
Application programs digital
materials and equipment)

e Object Oriented Programming
Integrated Development
Environment (IDE)

e Community resources (field trips,
computer exhibition/fair, computer
laboratory, computer club)

e Human Resources (teachers,
computer laboratory technician)

0O0P.
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Strand Sub Strand Suggested Suggested Learning Resources Suggested Non-
Assessment Formal Activities
Methods
3.3 Relational Observation e Reference maternals (learner’s Learners to
Database schedules, books, teacher’s guide, journals) create
Fundamentals checklists, rating Audio resources operational
Scale“f’ mhrjcs’ Visual resources (photos, charts dalabflscs - be
questionnaires, p ; ’ 2 used 1n society.
projects, journals, posters, graphs, manilla papers, flash
portfolios, oral cards)
questions, aural e Video resources (YouTube videos,
questions, interview recorded video, television)
schedules, _learner’s e ICT resources (internet, QR codes,
Pr{iﬁ{lf’ _“I'”“en:fm? computer hardware, computer
L software (OS, Utility software and
Application programs digital
materials and equipment)
e Database Management Systems
Software
¢ Community resources (field trips,
computer exhibition/fair, computer
laboratory, computer club)
o Human Resources (teachers,
computer laboratory technician)
36
Strand Sub Strand Suggested Suggested Learning Resources Suggested Non-
Assessment Formal Activities
Methods
3.4 Structured Observation e Reference maternals (learner’s Learners to create

Query Language
(SQL)

schedules,
checklists, rating
scales, rubrics,
guestionnaires,
projects, journals,
portfolios, oral
questions, aural
questions, interview
schedules, learner’s
profile, written tests,
anecdotal records.

books, teacher’s guide, journals)
Audio resources

Visual resources (photos, charts,
posters, graphs, manila papers, flash
cards)

e Video resources (YouTube videos,
recorded video, television)

e ICT resources (internet, QR codes,
computer hardware, computer
software (OS, Utility software and
Application programs digital
materials and equipment)

e Database Management Systems
Software

¢ Community resources (field trips,
computer exhibition/fair, computer
laboratory, computer club)

o Human Resources (teachers,

computer laboratory technician)

an SQL database
tor use in storing
and managing

community data.
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scales, rubrics,
guestionnaires,
projects, journals,
portfolios, oral
questions, aural
questions, interview
schedules, learner’s
profile, written tests,
anecdotal records.

Audio resources

Visual resources (photos, charts,
posters, graphs, manilla papers, flash
cards)

e Video resources (YouTube videos,
recorded video, television)

e ICT resources (internet, QR codes,
computer hardware, computer
software (OS, Utility software and
Application programs digital
materials and equipment)

e Internet scripting environment

e Community resources (field trips,
computer exhibition/fair, computer
laboratory, computer club).

e Human Resources (teachers,
computer laboratory technician)

Strand Sub Strand Suggested Suggested Learning Resources Suggested Non-
Assessment Formal Activities
Methods
3.5 Web Observation e Reference maternals (learner’s Learners to
Development schedules, books, teacher’s guide, journals) sensitize
Fundamentals checklists, rating community

members on the
importance of web
applications to
society.
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