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NATIONAL GOALS OF EDUCATION

Education in Kenya should:

1. 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.

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 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.

b) 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 1f 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-fulfilment.
Education should provide opportunities for the fullest development of individual talents and personality. Tt 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 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.

6. Promote respect for and development of Kenya’s rich and varied cultures.
Education should instil 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 modem 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 in order for them to avoid indulging in activities that will
lead to physical or mental i1l health. Tt 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 1s the fourth level of Basic Education in the Competency Based Curriculum (CBC) that the learner shall proceed to atter 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
mterest and/or potential at the earlier levels. Sentor School comprises three years of education for learners generally i 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) leaming 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). Leamners will choose between Core Mathematics (for learners pursuing the Science
Technology Engineering and Mathematics Pathway) and Essential Mathematics (for learners pursuing the non-STEM pathways). The learner
will select three learning areas depending on their carcer 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 effectively 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. Fasilu ya Kiswahili 25. Physics
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 Rehigious 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 (ICT) 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 learners.

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

2. Kiswahili

3. Essential Mathematics/Core Mathematics

4. Community Service Learning

| n | Lh|

Elective Subjects

5. Elective 1

6. Elective 2

7. Elective 3

* Physical Education

* ICT Skills

*PPI

* Learner Personal /Group Study

= ba || W] a|

Total Number of Lessons

vi
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ESSENCE STATEMENT

General Science focuses on biological, physical and chemical phenomena of life. The learning area seeks to equip learners with
functional investigative and application skills relating to life science. It also deals with society’s need to understand how the
physical environment works in order to benefit from it and responsibly care for it. It is intended to develop competencies in the
learner to solve societal and technological problems while taking care of the environment. The learning area utilises scientific and
technological knowledge, which builds on the foundational concepis acquired from Integrated Science at Junior School.

Some of the skills relevant to the study of General Science are; classifying, communicating, measuring, designing an investigation,
drawing and evaluating conclusions. The learner will need to formulate models, observe, hypothesise, identify and control
variables, interpret data and make inferences based on scientific evidence. This aims at developing problem-solving and reflective
skalls.

These skills can support learners in navigating day-to-day life issues, crucial for success in any field of study, employment or
world of work. Consequently, studying General Science provides an opportunity for the learner to develop interest in specialist
fields such as sports, applied science courses and talent-based learning areas. Knowledge, skills and attitude in General Science
enables the learner to develop a sense of citizenship as well as environmental management and socio-economic development. It
plays an increasingly important role in the lives of all learners owing to the influence on scientific and technological development,
which are necessary for the country’s economic growth and the social wellbeing of its people.

vii

GENERAL LEARNING OUTCOMES

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

a) Acquire functional investigative and application skills relating to life science to enhance the learner’s appreciation of the
environment.

b) Select and use appropriate instruments to carry out basic science process skills.

c) Apply basic research and scientific skills to manipulate the environment and solve human problems.

d) Develop critical thinking skills through basic science processes and research in addressing pertinent & contemporary issues
in the society.

e) Apply scientific and technological skills to enhance innovations and entrepreneurship for sustainable development.

f) Use competencies and values to promote local and global citizenship for harmonious coexistence and appreciation of
biodiversity.

g) Acquire knowledge, skills and attitudes to enhance exploitation of individual talents for leisure, self -fulfilment, career
growth and for further education and training.

h) Appreciate the use of effective communication and utilisation of information in scientific advancement.

viii
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SUMMARY OF STRANDS AND SUB STRANDS

Strand

Sub Strand

1.0 Life Science

1.1 Transport in Animals

1.2 Gaseous Exchange

1.3 Human Reproduction

1.4 Response and Coordination

1.5 Human Nervous System

1.6 Sensory and Endocrine System

2.0 Matter and Chemical Reactions

2.1 Salts 1l

2.2 The Mole

2.3 Hydrocarbons

3.0 Natural Physical Science

3.1 Thin Lenses

3.2 Newton’s Laws of Motion

3.3 Uniform Circular Motion

3.4 Heating Effect of Current

STRAND 1.0 LIFE SCIENCE

L ] Compunenls ol'lhc
human circulatory
system (heart, blood
vessels, blood)

® The heart: structure
and function

e Blood vessels:
Structure and function

e Blood: structure and
function

e ABO Blood groups
and Blood Transfusion

e Immunity in human
beings (meaning,
types, roles, factors
affecting the immune
system)

a)

b)

d)

e)

identify the components
of the circulatory system
in human beings,
describe how the
structure of the human
heart is adapted to its
functions,

relate the structure of
blood vessels to their
functions in human
beings,

analyse the functions of
the components of blood
in human beings,
describe how blood
groups determine
compatibility in blood
transfusion in human
beings,

components of the human
circulatory system and present
in plenary,

® use print or non-print media to
search for information on the
components of blood and their
functions and share with peers,

e use charts/models/digital media
to identify the parts of the heart,

e work in pairs to feel the pulses
of blood at appropriate parts of
the body,

e discuss with peers, the structure
of the heart in relation to its
function,

e use print and non-print media to
search for information on
structure and functions of blood
vessels,

Strand Sub Strand Specific Learning Suggested Learning Experiences | Suggested
Outcomes Key Inquiry
Question(s)
1.0 Life | 1.1 Transport in By the end of the sub strand, | The learner is guided to: How does the
Science | Animals the learner should be able to: | ® discuss, in groups, the human

circulatory
system
contribute to
mamtaining
the overall
health of a

person?

about:blank

6/23



10/2/26, 10:53 PM

PDF Export - 46 pages

circulatory system in
human beings.

® Diseases of the f) explain the significance | ® draw the structures of blood
Circulatory system: of immune responses in vessels and relate them to their

-varicose veins, human beings, functions,

arteriosclerosis, g) describe the diseases of | ® braimnstorm with peers the

thrombosis. the human circulatory adaptations of each blood
system, their prevention component to its functions in the
and control in human human circulatory system,
beings, e discuss with peers the types of

h) appreciate the role of the blood groups and the antigen

that determine each blood

group,

e use simulations to show blood
compatibility in blood
transfusion,

e research on the ethical aspects in
blood transfusion,

e use print and non-print media to
search for information on the
significance of the immune
responses in human beings,

e search for information on the
diseases of the human
circulatory system and share
with peers,

e research on prevention and
control of diseases of the human

circulatory system provided by
health systems across the globe
and discuss with peers.
Project
Model the structure of the heart
showing blood circulation using
locally available materials.

Core competencies to be developed:

e Digital literacy- the leamner uses digital devices to carry out simulations to show blood compatibility in blood transfusion.

e Communication and collaboration: the learner speaks engagingly with peers, using facts and visual aids when sharing
information on the diseases of the human circulatory system.

e Citizenship: the learner demonstrates awareness when researching on prevention and conirol of diseases of the human
circulatory system provided by health systems across the globe.

Values:

o Respect: the learner displays humility while discussing with others the diseases of the human circulatory system.

 Unity: the learner collaborates with peers to model the structure of the heart showing blood circulation using locally
available materials.

Pertinent and Contemporary Issues (PCls):

Health promotion issues - healthy practices for prevention: the learner searches for information on prevention and control of

diseases of the human circulatory system provided by health systems across the globe.

about:blank

7123



10/2/26, 10:53 PM

PDF Export - 46 pages

Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested
Outcomes Key Inquiry
Question(s)
1.0 Life 1.2 Gaseous Exchange in | By the end of the sub The learner is guided to: Why is
Science Human Beings strand, the learner should | ® search for information on gaseous
e Structure, functions and | be able to: structures of the human exchange

adaptations of the
human respiratory
system (Nostrils,
trachea, bronchi,
bronchioles, alveoli)

e Mechanism and
regulation of breathing

e Factors affecting rate of
breathing (age,
exercise, sex, health,
physical activity)

e Diseases of the
respiratory system,
prevention and control
(bronchitis,
Pneumonia, asthma,
TB).

a) 1dentify the structures
of the human
respiratory system,

b) relate the structures of
the human respiratory
system to their
functions,

¢) investigate the
mechanisms of
breathing in human
beings,

d) explain factors that
affect the rate of
breathing in human
beings,

e) describe the discases
of the human
respiratory system,
their prevention and

respiratory system and share the
findings with peers,

e discuss the structures of the
respiratory system and their
functions in human beings,

e perform activities to demonstrate
breathing mechanism in human
beings,

® discuss the gaseous exchange
across the alveoli in human
beings,

e watch animations or simulations
of paseous exchange across the
alveoli in human beings,

e discuss gaseous exchange across
the alveoli in human beings,

e discuss the factors that affect the
rate of breathing in human
beings,

significant in
human beings?

control for healthy
living,

f) appreciate the role of
gaseous exchange in
human beings.

e search for information from print
and non-print sources on the
diseases of the human respiratory
system and share the findings in
the plenary,

e discuss methods of prevention
and control of respiratory
diseases and conditions in human
beings,

e formulate appropriate electronic
messages or print information to
create awareness in the
community on communicable
respiratory diseases.

Project

Using locally available materials,

create a working model to

demonstrate the breathing
mechanism in human beings.

Core competencies to be developed:
s Self-efficacy- as the learner discovers own strengths, weaknesses and appreciates self when performing activities to
demonstrate the breathing mechanism in human beings.
e Creativity and imagination: as the learner explores and synthesises information to innovatively create a working model of
a human breathing mechanism using locally available materials.
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Values:

e Peace and Unity: as the learner works harmoniously with others to perform activities demonstrating the breathing
mechanism in human beings.
e Patriotism: as the learner formulates appropriate electronic messages or print information to create awareness in the
community on communicable respiratory diseases.

Pertinent and Contemporary Issues (PCls)
e Cyber security: as the learner observes safety measures when searching for information online on the diseases and
conditions of the human respiratory system.
e Health promotion issues: as the learner discusses methods of prevention and control of respiratory diseases and conditions
m human beings.

s Development in
human beings from
fertilisation to birth
(Zygote, blastula,
embryo, foetus)

¢ Multiple births

¢ Diseases and
disorders of the
human
reproductive
system, prevention
and control (ST1s,
ectopic pregnancy,

to birth in human beings,

¢) describe the adaptations
of the womb during
pregnancy,

d) explain the occurrence of
multiple births in human
beings,

e) explain some of the
common diseases and
disorders of the human
reproductive system, their
prevention and control,

of the formation of zygote,
blastula, embryo and foetus of
human beings,

e discuss the structure of amniotic
sac in relation to its functions
(buovancy, movement and
protection),

e discuss the birth process in
human beings,

e scarch from print and non-print
media the occurrence of
multiple births in human beings,

Strand Sub Strand Specific Learning Suggested Learning Experiences | Suggested Key
Outcomes Inquiry
Question(s)
1.0 Life 1.3 Human By the end of the sub strand, | The learner is guided to: How does
Science Reproduction the learner should be able to: | @  discuss the adaptive features of | modern
e Adaptations of the |a) explain the adaptations the male and female gametes of | technology
human of the human the human reproductive system, | impact human
reproductive reproductive system to - diFCUSS the hormones ?530‘31313‘1 reproduction?
system (structure its function. with human reproductive
and hormone b) describe the development system, 1 1 - .
regulation) of foetus from conception O chi animations orsinalations
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prostate cancer,
penile cancer,

testicular cancer,

gynecological
cancer).

f) appreciate the
significance of

beings.

reproduction in human

e watch videos of common
diseases and disorders of the
human reproductive system,

e discuss with peers the common
diseases and disorders of the
human reproductive system,

L] prepal'c PTCSCHI&H()HS on

of common diseases and
disorders of the human
reproductive system.

prevention and control measures

Core competencies to be developed:
Self-efficacy: as the learner prepares and presents prevention and control measures of common diseases and disorders of the
human reproductive system.

Values:

e Respect: as the learner considers peers' opinions when discussing the birth process in human beings.
e Peace and Unity: as the learner works harmoniously with others when discussing some of the common diseases and
disorders of the human reproductive system.

Pertinent and Contemporary Issues (PCls):
Human reproductive health: The learner prepares presentations on prevention and control measures of common diseases and
disorders of the human reproductive system.

Strand

Sub Strand

Specific Learning
QOutcomes

Suggested Learning Experiences

Suggested Key
Inquiry
Question(s)

1.0 Life
Science

1.4 Response and
coordination

Types of nastic
responses
(haptonasty,
chemonasty,
thermonasty,
and photonasty)
Tropic responses
(geotropism,
thigmotrapism,
phototropism)
Response to a
variety of
external stimuli
Tropisms and
their survival
values
Production of
auxins and their

By the end of the Sub
Strand, the learner should
be able to:

a) describe nastic
responses and
adaptations of plants to
survive,

b) investigate tropic
responses of plants and
their adaptations in the
locality,

c¢) explain the production

of auxins, their roles

and effects on tropisms,
investigate the concept
of photoperiodism and
its application in
agriculture,

e) reflect on the
importance of plant
responses for their
survival.

d

The learner is guided to:

work in pairs to search for
information on the meaning and
types of nastic responses in plants,
discuss the meaning of tropic
response in plants,

work with peers to search for
videos or animations on types of
tropic responses in plants,
perform experiments to show
tropic responses by plants and
deduce their adaptive advantage,
discuss the survival values of
nastic and tropic responses in
plants and share their findings with
the class,

search for information on site of
production and roles of auxins in
plants,

discuss the effects of auxins mn
tropic responses in plants,

How are plants
adapted to survive
in their
environment?
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search for animations and
illustrations of tropisms in plants
and share with peers,

e discuss the meaning of
photoperiodism and its application
in the agricultural sector.

effects on plant .
growth

Core competencies to be developed:

e Digital literacy: as the learner uses the internet to search for information on nastic and tropic responses.

e Leaming to learn: as the learner performs experiments to show tropic responses by plants and deduce their adaptive
advantage.

Values:

e Responsibility: as the learner offers leadership and guidance to others while carrying out experiments to demonstrate plant
tropic responses.

e Integrity: as the learner is committed to duty while carrying out practical activities on tropic responses in plants.

Pertinent and Contemporary Issues (PCls)

e Environmental Conservation: as the learner understands the need to care for plants in the community.

o Citizenship education: as the learner uses knowledge gained to care for plants and thus conserve the natural resources in
their communities.

10

Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested Key
Outcomes Inquiry
Question(s)
1.0 Life 1.5 Human nervous By the end of the sub The learner is guided to: How does the
Science system strand, the learner should | e search for information on the nervous system

neurons

e Types of neurons

e Transmission of
impulses along a
neuron and across
a synapse

e Simple and
conditioned reflex
actions

be able to:

c¢) describe the
transmission of
impulses along the
neuron and across a
synapse,

d) explain simple and
conditioned reflex
actions in human
beings,

components of the nervous system,

nervous system) structure and in plenary,
e Structure and functions in human e search for information on types of
functions of the beings, neurons and their functions in the

human body,

watch videos and animations
showing transmission of impulses
in neurons and discuss with peers,
prepare diagrams and charts
illustrating transmission of
impulses along the neuron and
across the synapse,

contribute to

e Components of the | a) relate the components | e discuss the components of the healthy
nervous system in of the nervous system nervous system in human beings, | functioning of the
a mammal to their functions, e search for information on the human body?
(Central Nervous | b) classify neurons structure and function of the
Svstem, peripheral based on their central nervous system and present

11
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e) appreciate the
significance of simple
and conditioned
reflex actions in
human beings.

carry out an experiment on knee
jerk reflex action,

search for information on simple
and conditioned reflex actions in
human beings,

research on the importance of
simple and conditioned reflex
actions,

show how reflex actions can be
used to modify and sustain
desirable behaviour in society.

Core competencies to be developed:

e Digital literacy: as the learner uses digital devices to show transmission of impulses in neurons and synapses.
o Self-efficacy: as the learner confidently presents in plenary findings on the structure and functions of the central nervous

system in a mammal.

Values:

e Respect: as the learner accommodates each other's opinions when discussing types of neurons and their functions.
e Peace and Unity: the learner works harmoniously with others as when carrying out an experiment on knee jerk reflex

action.

Pertinent and Contemporary Issues (PCIs)
Safety and security: as the learner discusses with peers the nervous system in relation to provision of first aid (including post-

crash care during road emergencies).

12

Strand Sub Strand Specific Learning Suggested Learning Experiences Suggested Key
Outcomes Inquiry
Question(s)
1.0 Life 1.6 Sensory and By the end of the sub strand, | The learner is guided to: How is the
Science endocrine system in | the learner should be able to: [ e search for information from print endocrine
Human Beings a) describe the structure of and non-print media on structure, system
sense organs in human functions and adaptations of the important to
e The structure and beings, sense organs and share with peers, human beings?
functions of b) relate the structure of e prepare charts of siructures of the
sense organs in sense organs to their eye and ear, using locally available
human beings functions in human materials,
(ear and eye) beings, e model the sense organs of the
e [Endocrine ¢) describe common ear human beings using locally
system disorders and their available materials,
e Components of Iinterventions, e discuss the role of the ear in balance
the endocrine d) relate the components of and posture,
system; pituitary, the endocrine systemto | e search for information on common
thyroid, adrenal, their roles in human ear disorders and their correction
pancreas, testis beings, measures and share with peers,
and ovaries e) evaluate the effects of e search for information on the
(mention the variations in secretions components and role of endocrine
gland, hormone of adrenaline and system in human beings and share
and its principal thyroxine in human with peers,
effect) beings, e discuss the production and role of

hormones in human beings,

13
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e Secretion of
adrenaline and
thyroxine in
human beings 2)

e Functional
differences and
similarities
between
endocrine and
nervous systems.

f) compare the nervous and |
endocrine systems in
human beings,
appreciate the role of
sense organs and the ®
endocrine system in
coordination of body
activities.

research from the internet the effects
of over and under secretion of
adrenaline and thyroxine hormones
in human beings,
brainstorm on functional differences
and similarities between endocrine
and nervous systems,
e brainstorm on the significance of
sense organs in general safety of
human beings such as road safety
due to clarity of vision during road
use.

Core competencies to be developed:

Communication and collaboration: the learner discusses the role of the ear in balance and posture.
Digital literacy- as the learner uses digital devices to search for the effects of over and under secretion of adrenaline and
thyroxine hormones in human beings.
Learning to learn: as the learner models the sense organs of the human beings (ear and eye) using locally available

materials.

Values:
Respect: as the learner accommodates the opinions of others when discussing the production and role of hormones in human
beings.

Pertinent and Contemporary Issues (PCls)
Road safety: as the learner brainstorms on the necessity of road users having clarity of vision for safe road use.

14

Suggested Assessment Rubric

b

~__ Level

Indicat
ndicator \\‘“‘H

Exceeds expectations

Meets expectations

Approaches
expectations

Below expectations

Ability to identify
the components of
the circulatory
system in human
beings

Accurately identifies the
components of the
circulatory system in
human beings with in-
depth details

Accurately
identifies the
components of the
circulatory system
in human beings

Identifies the
components of the
circulatory system in
human beings with
minimal details

Identifies some of the
components of the
circulatory system in
human beings without
details

Ability to describe
mechanisms of
breathing in human
beings

Comprehensively and
accurately describes
mechanisms of
breathing in human
beings

Accurately
describes
mechanisms of’
breathing in human
beings.

Partially describes the
mechanisms of
breathing in human
beings.

Describes mechanisms
of breathing in human
beings with assistance.

Ability to relate the
structure of the
neuron to its
functions.

Accurately relates the
structure of the neuron
to 1ts functions with in-
depth details

Accurately relates
the structure of the
neuron to its
functions

Relates the structure of
the neuron to its
functions with

minimal details

Relate the structure of
the neuron to its
functions without
details

Ability to explain
the process of
growth and
development from

Comprehensively and

accurately explains the
process of growth and

development from

Accurately explains
the process of
growth and
development from

Partially explains the
process of growth and
development from

Explains the process of
growth and
development from
fertilisation to birth in

15
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H“-Hh[:evel Exceeds expectations
Indicator —_

—

Meets expectations

Approaches Below expectations
expectations

fertihisation to birth fertilisation to birth in
in human beings human beings

fertilisation to birth
in human beings

fertilisation to birth in | human beings with
human beings assistance

Ability to explain Comprehensively

the concept of explains the concept of
nastic and tropical | nastic and tropical
responses and responses and adaptations
adaptations of of plants for survival

plants for survival

Explains the concept
of nastic and tropical
responses and
adaptations of plants
for survival

Explains the concept of | Explains the concept

nastic and tropical of nastic and tropical
responses and responses and
adaptations of plants for | adaptations of plants
survival for survival

Ability to compare | Compares the nervous

Compares the

Compares the nervous Compares the nervous

the nervous and and endocrine systems in | nervous and and endocrine systems and endocrine systems

endocrine systems | human beings with in- endocrine systems in | in human beings with in human beings

in human beings depth details human beings minimal details without details

16
STRAND 2.0 MATTER AND CHEMICAL REACTIONS
Strand Sub Strand Specific Learning Suggested Learning Suggested Key
Outcomes Experiences Inquiry
Question(s)
2.0 Matter 2.1 Salts 11 By the end of the sub The learner 1s guided to: How are salts
and Chemical strand, the leamer should | e discuss with peers the factors | significant on
Reactions o Solubility of salts in be able to: that affect solubility of salts in | day to day life?
water a) classify salts as walter,

o Factors affecting
solubility of salts

(Temperature, surface b)
area)

e Solubility curves

e Test for cations and c)

anions (Pb**, Ca®*, Zn*",
Cu®, Fe”', Fe¥*, NHd4',
K+, Na*, Mgh, Zn }'_+’ Ba i+
,Cl, 8045, SO;-, COx- | d)
HCO;5) in solution using
appropriate reagents e)
(HCl(ag), NaOHgq),
NH](an, BaClz[aq), Kltaql
Pb(NDS)Elan~

AgNOs(aq)

soluble and insoluble
n water,

describe factors
affecting solubility of
salts,

investigate separation
of salts using
fractional
crystallisation,
analyse the presence
of ions in a given salt,
outline the
significance of
solubility of salts in
real-life situations,

e carry out simple experiments
to investigate factors affecting
solubility of salts,

e discuss with peers in a group
how the differences in
solubility of salts enables their
separation,

¢ use solubility curves to
determine the amount of salts
that crystallises out when a
saturated solution is cooled,

e carry out experiments to test
for the presence of cations and
anions in chemical substances,

e discuss with peers the
significance of solubility of

17
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Flame tests (Li, Na, K,
Cu and Ca).

e Applications of
solubility and solubility
curves in fiqctional
crystallisation
(Trona in Lake Magadi
and common salt in

f) appreciate the
significance of
solubility of salts in
day-to-day life.

salts in real-life situations,
affecting both biological and
physical processes,

e discuss how the human body

1s a good conductor of
electricity,

e use digital devices and print

media to search for
information on the application
of fractional crystallisation.

seawater)

Core competencies to be developed:

e |earning to learn: the learner carries out experiments to test for the presence of cations and anions in chemical substances.
e Digital literacy: the learner uses digital devices to search for information on the application of fractional crystallisation.

Values:

e Responsibility: as the earner uses digital devices with care to search for information on the application of fractional

crystallisation.

e Unity: as the learner works harmoniously with others to show how difference in solubility of salts enables their separation.

Pertinent and Contemporary Issues (PCls)
» Safety and security: as the learner observes safety precautions while carrying out simple experiments to investigate the effect

of various factors on solubility of salts.
» Risk disaster reduction: the learner discusses with peers how the human body is a good conductor of electricity in order to

avoid dangers of electrocution.

18

Strand Sub Strand Specific Learning Suggested Learning Suggested Key

Outcomes Experiences Inquiry
Question(s)

2.0 Matter |2.2 The Mole By the end of the sub strand, | The learner is guided to; Why is the mole

and the learner should be able to: | ® carry out calculations important in

Chemical | e Relative Atomic a) relate the mole to the involving the mole and RAM, | chemical

Reactions Mass (RAM) of relative atomic mass, e work out the empirical and reactions?

elements b) carry out conversions molecular formulae of

s Conversions of
chemical quantities
(mass and mole)

e Determination of
Relative Formula
Mass (RFM) of
chemical substances
(empirical and
molecular formulae)

e Determining
percentage
composition of
substances in a
compound

e Preparation of molar
solutions

involving mass and
moles of chemical
substances,

c) determine formulae of
compounds from
experimental results and
given data,

d) determine percentage
composition of different
substances in a
compound,

e) prepare a dilute solution
from a concentrated
solution,

f) investigate acid-base
titration in a laboratory,

compounds from
experimental results and
given data,

e work out the RFM of
chemical substances using the
RAM of constituent elements,

e discuss with peers the
meaning of concentration,
molarity and dilution of a
solution,

e work with peers and prepare
standard solutions of acids
and bases using dilution
techniques and calculations,

e perform simple acid-base
titrations and carry out

19
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e (Concentration and

e Simple acid-base

dilution

titrations

g) advocate for safe use of

reagents and equipment
in the laboratory.

calculations involving molar
solutions.

Core competencies to be developed:
e Communication and collaboration: as the learner listens to peers carefully when discussing the meaning of concentration,

molarity and dilution of a solution.
e Self-efficacy: as the learner confidently performs simple acid-base titrations and carries out calculations involving molar

solutions.

Values:

Responsibility: as the learner takes care of apparatus and reagents when carrying out simple acid-base titrations.

Pertinent and Contemporary Issues (PCls):
Safety and security: as the learner observes safety precautions while carrying out simple acid-base titrations and calculations.
involving molar solutions.

20

Strand Sub Strand Specific Learning Suggested Learning Suggested Key
Outcomes Experiences Inquiry
Question(s)
2.0 Matter |2.3 Hydrocarbons By the end of the sub strand, | The learner is guided to: How is the
and e Classification of the learner should be able o draw the structures of knowledge of
Chemical hydrocarbons to: alkanes of up to six carbon | organic
Reactions e (eneral formula and a) draw and name the atoms according to the compounds

Nomenclature (Alkanes,

Alkenes, Alkynes up to
6 carbon atoms)

e lsomers of alkanes
{butane and pentane)

e Isomers of alkenes
(butene and pentene)

e General preparation;
methods (ethane and
ethene)

e Physical properties of
hydrocarbons (colour,
odour, density, melting
point, boiling point,
solubility)

structures of simple
hydrocarbons,

b) prepare saturated and
unsaturated
hydrocarbons using
appropriate methods,

¢) investigate the physical
and chemical properties
of saturated and
unsaturated
hydrocarbons,

d) outline the uses of
alkanes, alkenes and
alkynes in real-life
situations,

IUPAC nomenclature,

e draw and name structures of
alkenes and alkynes for the
first six carbon atoms,

o draw and name isomers of
hydrocarbons (4 and 5
carbon atoms)

e discuss with peers, the
methods of preparing ethane
and ethene,

e carry out activities to
investigate physical
properties of saturated and
unsaturated hydrocarbons,

significant in our
day to day lives?

21
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e Chemical properties of
alkanes (ethane),
cracking of alkanes,
substitution,
combustion reactions

e Chemical properties of
alkenes (ethene) -
addition,
polymerisation and
oxidation reactions

e Uses of hydrocarbons
falkanes, alkenes and
alkynes),

€)

f)

explain the effects of
combustion of fuels to
ecosystems,

explain mitigation
measures that contribute
to environmental
protection,

advocate for a clean
learning environment for
healthy living.

use digital devices to search
for videos on fractional
distillation of crude oil,
discuss how fractional
distillation of crude oil is
carried out,

carry out activities to
investigate the chemical
properties of alkanes, and
alkenes,

observe safety when
carrying out activities to
investigate physical and
chemical properties of
hydrocarbons,

discuss with peers the uses
of hydrocarbons in real-life
situations,

discuss the effects of
incomplete combustion of
fuels on the environment
and their mitigation
measures,

22

discuss how carbon credits
contribute towards
environmental conservation
in Kenya,

Project

Carry out environmental
conservation
activities/campaigns within
your locality.

Core competencies to be developed:

e Critical thinking and problem solving: the learner discusses with peers the effects and mitigation measures of incomplete

combustion of fuels in automobiles on the environment.

e | earning to learn: as the learner carries out activities to investigate physical and chemical properties of alkanes, alkenes

and alkynes.

Values:

e Responsibility: as the learner observes safety when carrying out activities to investigate physical and chemical properties

of hydrocarbons.

e Unity: as the learner discusses harmoniously with peers the methods of preparing alkanes, alkenes and alkynes.

Pertinent and Contemporary Issues (PCls):

e Safety: as the learner observes safety when carrying out activities to investigate physical and chemical properties of

alkanes, alkenes and alkynes.

o Environmental conservation: discuss the effects of incomplete combustion of fuels on the environment and their mitigation

IMEAsSUrcs.
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Suggested Assessment Rubric

cations and anions

“___ Level |Exceeds expectations Meets expectations Approaches Below expectations
Indicator \R expectations
Ability to describe Comprehensively and Accurately describes Accurately describes Describes factors
the factors affecting | accurately describes the the factors affecting factors affecting affecting solubility
solubility of salts factors affecting solubility | solubility of salts solubility of salts of salts leaving out
of salts leaving out a few details | many details
Ability to test for the | Systematically and Accurately follows the | Partially follows the Follows the
presence of accurately follows all the | procedure to test for the | procedure to test for the | procedure with hints
cations and anions steps in the procedure to | presence of presence of to test for the
test for the presence of cations and anions cations and anions presence of

cations and anions

Ability to perform Systematically and Accurately performs
acid-base titrations accurately performs acid- | acid-base titrations
using appropriate base titrations using using appropriate
apparatus appropriate apparatus apparatus

Partially performs acid- | Performs acid-base
base titrations using titrations using
appropriate apparatus appropriate
apparatus, with hints

Ability to analyse the | Accurately and

Accurately analyses the | Accurately analyses the | Partially analyses the

physical and comprehensively analyses | physical and chemical | physical or chemical physical or chemical
chemical properties | the physical and chemical | properties of properties of properties of
of hydrocarbons properties of hydrocarbons hydrocarbons leaving hydrocarbons
hydrocarbons out a few details leaving out many
details
24

STRAND 3.0: NATURAL PHYSICAL SCIENCE

Strand Sub Strand Specific Learning Outcomes | Suggested Learning Experiences Suggested
Key Inquiry
Question(s)
3.0 Natural | 3.1 Thin Lenses By the end of the sub strand, | The learner is guided to: Why do we
Physical the learner should be able to: | @ observe lenses to identify the use thin
Science ® Types of lenses a) distinguish between features of each, lenses?
converging and diverging | ® perform experiments to establish
e Properties of thin lenses as used in science, converging and diverging lenses,
lenses (principal b) locate images formed by | e draw the types of lenses to show
Jocus, optical thin lenses using ray the diverging of rays on lenses,
Centre and focal construction method, e draw images formed by thin
length) c¢) describe the lenses using ray construction
) characteristics of images method,
e Ray diagrams, formed by thin lenses, e search for the information on the
e Images formr‘:d by |d) determine the focal length charactenistics of images formed
ray construction of a converging lens, by thin lenses using digital
and their e) explain the functioning of devices,
charactt?n St_lCS‘ i the human eye as an e make group presentations on the
¢ Determination of optical instrument, characteristics of images formed
focal length ) describe image formation by thin lenses in class,
(experimentally by in the human eye, defects | @ design and carry out an
focusing a distant of vision of the human experiment to determine the focal
object), length of a converging lens,
25
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e Application of thin eye and how they canbe | ® discuss the human eye as an

lenses: simple corrected, optical instrument,

microscope, g) outline some of the e search for videos or animation

compound applications of thin lenses showing image formation in the

microscope, in real-life situations, human eye and share notes with

camera and human | h) appreciate the use of peers,

eye. lenses in various optical e discuss the necessity of road users
devices. having clarity of vision for safe

road use,

® interview a resource person about
the defects of vision in the human
eye and how they can be
corrected,

e explain the working of a simple
microscope, compound
microscope and camera using the
concept of thin lenses,

e search from print and non-print
media other applications of thin
lenses in real life.

Core competencies to be developed:

e Communication and collaboration: as the learner interviews a resource person about the defects of vision in the human
eye and how they can be corrected.

e [Learning to learn: as the learner designs and carries out an experiment on the determination of the focal length of a
converging lens and relating it to the functioning of the human eye.

26

Values:

e Respect: as the learner considers the opinions of peers when making group presentations on the characteristics of images
formed by thin lenses in class.

e |Integrity: as the learner displays honesty while using digital devices when searching for information on the characteristics
of images formed by thin lenses of digital devices.

Pertinent and Contemporary lssues (PCls):
e Health promotion i1ssues: as the learner discusses the human eye as an optical instrument.
e Road Safety: as the learner outlines the use of thin lenses for safety of road users with eye defects.

27
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Strand

Sub Strand

Specific Learning Outcomes

Suggested Learning
Experiences

Suggested Key
Inquiry
Question(s)

3.0 Natural
Physical
Science

3.2 Newton’s Laws

of motion

e Newton's laws of
motion
{experimental
treatment on
inertia required)

e (onservation of
linear
momentum,

e [Elastic and
inelastic
collisions
fexclude
numerical
problems on
elastic collisions)

e Applications of
Newton's laws of
motion.

By the end of the sub strand,

the learner should be able to:

a) describe Newton's laws
of motion as used in
science,

b) examine the effect of
inertia on objects,

¢) investigate the law of
conservation of linear
momentum,

d) distinguish between
elastic and inelastic
collision in day-to-day
life,

e) apply Newton's laws and
conservation of linear
momentum in day-to-day
life,

f) examine action and
reaction force in real life,

The learner is guided to:

carry out activities to
demonstrate inertia,

search for the information on
Newton’s laws of motion
from print and non-print
media,

carry out activities to
demonstrate law of
conservation of hnear
momentum,

discuss with peers the law of
conservation of linear
momentum as applied in real
life situations,

discuss with peers the
differences between elastic
and inelastic collisions,
solve numerical problems
involving Newton's laws and
conservation of linear
momentum,

How do the laws
of motion affect
our daily lives?

28

g) acknowledge the
application of laws of
motion in day-to-day life.

discuss with peers the effect
of speed on a mass of a
moving body,

demonstrate Newton’s third
law of motion using balloon
cars,

demonstrate the application of
friction force in real-life
situations,

discuss with peers the
importance of fastening safety
belts in motor vehicles.

Core competencies to be developed:
Critical thinking and problem solving; as the learner designs and safely performs an experiment on iertia and the law of
conservation of linear momentum.

Values:

Unity: the learner displays cooperation, collaborates with others while experimenting on Newton's third law of motion using
balloon cars.

Pertinent and Contemporary Issues (PClIs):
Safety and security: as the learner discusses with peers the importance of fastening safety belts in motor vehicles.

29
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Strand Sub Strand Specific Learning Suggested Learning Suggested Key
Outcomes Experiences Inquiry
Question(s)
3.0 Natural | 3.3 Uniform Circular | By the end of the sub strand, | The learner is guided to: 1. Why does a
Physical motion the learner should be able to: | @ use digital devices to person running
Science a) explain centripetal force search for the definition of in a circular

e Terms used in
uniform circular
motion (radian,
angular
displacement,
angular velocity)

e (Centripetal force
and the factors
affecting centripetal

force (mass, velocity

and radius),

e Applications of
circular motion in
real life (qualitative
treatment only).

as used in circular
motion,

b) investigate the factors
affecting centripetal
force,

c) apply the equations of
uniform circular motion
to solve numerical
problems,

d) assess the applications of
uniform circular motion
in day-to-day life,

e) appreciate the
applications of uniform
circular motion in day-
to-day life.

terms used to describe
circular motion,

e perform activities
involving circular motion
to demonstrate the
centripetal force,

e perform experiments to
investigate the factors
affecting centripetal force,

e solve numerical problems
involving uniform circular
motion,

e discuss with peers the
applications of uniform
circular motion in real life
situations (centrifuge,
banked tracks/curve,
satellites, speed
ZOVErnors, merry-go-

path tend to
fall towards
the centre of
the circle?

2. How is the
concept of
uniform
circular
motion
applicable in
our daily
lives?

30

round, vehicle driving
around a curve).

Core competencies to be developed:
e [earning to learn: as the learner performs experiments to investigate the factors affecting centripetal force.
e (Critical thinking and problem solving: as the learner applies equations of uniform circular motion to solve numerical

problems.

Values:

Responsibility: as the learner safely works with peers when performing activities involving circular motion to demonstrate the
centripetal force in day-to-day life.

Pertinent and Contemporary Issues:
Safety and security: as the learner takes precautions when performing experiments to investigate the factors affecting
centripetal force.

31
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Strand Sub Strand Specific Learning Suggested Learning Suggested Key
Qutcomes Experiences Inquiry
Question(s)
3.0 Natural | 3.4 Heating effect of | By the end of the sub The learner is guided to: How is the heating
Physical current strand, the learner should e search for information on the | effect of current
Science be able to: heating effect of an electric utilised in real life

e Experiments on
heating effect of
current

e Factors
determining heat
produced by
electric current

e Equations for
electrical energy
and electrical
power (W = VIt, P
=VI) for solving
numerical
problems

e Applications of
heating effect of
current (Welding,
Heating devices:
electric kettle,
electric iron, bulb

a) investigate the heating
effect of an electric
current on substances,

b) investigate the factors
affecting heating by
electric current,

c¢) solve numencal
problems involving
electrical energy and
electrical power,

d) outline applications of
the heating effect of an
electric current in real
life situations,

e) describe safety
precautions when using
electric current,

f) appreciate the
applications of the
heating effect of an

current on substances,

e perform experiments in
groups to illustrate the
heating effect of an electric
current on substances,

e discuss with peers the factors
affecting heating by electric
current,

e use the equations for
electrical energy and
electrical power in solving
numerical problems,

e discuss the applications of the
heating effect of an electric
current in real life,

e safely manipulate electrical
gadgets that utilise the
concept of heating effect of
current,

situations?

32

Sfilament, electric
heater).

electric current in real
life.

e use simulations or videos to
observe innovations that
utilise the concept of heating
effect of current,

® discuss and observe
precautionary measures while
handling electrical gadgets,

e suggest how the concepi of
heating effect of current can
be utilised in the locality.

Core competencies to be developed:
e Leaming to learn: as the learner discovers how to use electrical equipment in performing an experiment illustrating the
heating effect of an electric current.
e (Critical thinking and problem solving: as the learner suggests how the conecept of heating effect of current can be utilised
in the locality.

Values:

Unity: as the learner works with peers to achieve a common goal when designing and carrying out an experiment illustrating
the heating effect of an electric current.

Pertinent and Contemporary Issues:
Safety and security: as the learner observes necessary precautionary measures while handling electrical gadgets.

33
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Suggested Assessment Rubric

T _ Level
. ————
Indicator ~——_

Exceeds Expectation

Meets Expectation

Approaches
Expectation

Below Expectation

Ability to locate -
images formed by
thin lenses using ray

Accurately locates images
of varied objects formed
by thin lenses using ray

Accurately locates
image of an object
formed by thin lenses

Accurately locates image

of an object formed by

thin lenses without using

Locates images
formed by thin lenses
with minimal or no

construction method | construction method using ray ray construction method | accuracy
construction method
Ability to investigate | Accurately and Accurately Investigates the law of Investigates the law of

the law of
conservation of
linear momentum

procedurally, investigates
the law of conservation of
linear momentum

investigates the law
of conservation of’
linear momentum

conservation of linear
momentum with
minimal errors

conservation of linear
momentum with many
eITors

Ability to solve
problems on law of
conservation of
linear momentum

Accurately solves all
numerical problems on
law of conservation of
linear momentum.

Accurately solves
given numerical
problems on law of
conservation of linear
momentum.

Accurately solves most
of the given numerical
problems on law of
conservation of linear
momentum.

Accurately solves a
few of the given
numerical problems
on law of conservation
of linear momentum.

Ability to describe
the application of

thin lenses in real

life situation

Comprehensively
describes applications of
thin lenses in real life
situations

Describes
applications of thin
lenses in real life
situations

Describes application of

thin lenses n real life
situations with minimal
details

Describes application
of thin lenses in real
life situations without
details

Ability to investigate
the factors affecting
centripetal force

Investigates all factors
affecting centripetal force
giving in-depth details

Investigates all the
factors atfecting
centripetal force

Investigates most of the
factors affecting
centripetal force with
menial details

Investigates one of the
factors affecting
centripetal force with

34

~——__Level

Indicator ———_

Exceeds Expectation

Meets Expectation

Approaches
Expectation

Below Expectation

Ability to examine
applications of the
heating effect of an
electric current in
real life

Examines applications of
the heating effect of an
electric current in real life
in both common and
uncommon contexts

Examines
applications of the
heating effect of an
electric current in real
life

Examines most
applications of the
heating eftfect of an
electric current in real
life

Examines a few
applications of the
heating effect of an
electric current in real
life
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