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NATIONAL GOALS OF EDUCATION

Education in Kenya should:

Foster nationalism and patriotism and promote national unity.

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

1.

a)

. 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.
Social Needs

b)

c)

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

Economic Needs

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

Technological and Industrial Needs

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

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

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 ill health. It should foster positive attitudes towards environmental development and conservation. It
should lead the youth of Kenya to appreciate the need for a healthy environment.

THE SENIOR SCHOOL IN THE COMPETENCY BASED CURRICULUM

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

At this level, the learner shall take seven (7) leamning areas as recommended by the Presidential Working Party on Educational Reforms
(PWPER, 2023). These shall comprise four compulsory learning areas namely: Enghsh, 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 Mathematics (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 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. Kiswalli/KSL Recreation 10. Indigenous Languages 24, Chemistry
3. Core Mathematics/ 6. Music and Dance 11. Fasihi 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. Christian Religious Education 31. Building Construction
18. Islamic Rehigious 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 (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.

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 | 5
6. Elective 2 5
7. Elective 3 5
* Physical Education 3
*ICT Skills 2
*PP[ /
* Learner Personal /Group Study !
Total Number of Lessons 40

vi
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ESSENCE STATEMENT

Metalwork is one of the subjects in the Technical Studies track of the Science Technology Engineering Mathematics (STEM)
pathway. It builds on the competencies acquired in Pre-Technical Studies, Integrated Science and other related learning areas at
Junior School. Metalwork equips the learner with exploration, imagination, creativity, innovation and hands-on skills through
practical activities, field trips and projects.

The strands include; Fundamentals of Metalwork, Tools and Materials, Related Drawing and Metal Joining and Fimshing
processes. These strands aim to develop critical thinking, problem-solving, creativity, innovation, communication, digital literacy,
and practical skills all considered essential in both personal life and the world of work. The subject delivery emphasizes the use
of learner centered approaches through varied facilitation, learning experiences and resources. This approach entails both theory
and practice, distributed uniformly throughout the subject. The content is developed from basic science and technology concepts
to more advanced application concepts based on the developmental level of the learner.

Metalwork is anchored on National Goals of Education No. 2 on providing the learners with the necessary skills and attitudes for
industrial development. It is aligned to the Kenya Vision 2030 which advocates for making education responsive to educational
needs. Metalwork is also in line with Sessional Paper No 1 of 2019 which recommends the promotion of technical and vocational
education with an emphasis on Science, Technology, and Innovation (ST&I) in the school curriculum.

Upon completing senior school, learners may advance by enrolling in either a tertiary institution or university to further their
studies in engineering or technology-based courses. Alternatively, they can join related career opportunities on salaried or self-
employment terms. Metalwork offers a broad range of career opportunities across industries like manufacturing, construction,
automotive, aerospace, art, and jewelry. These careers can be technical, creative, or managerial, depending on the skills and int

vii

GENERAL LEARNING OUTCOMES

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

Attain a firm foundation for the study of Metalwork, further training, and education.

Use knowledge and skills in drawing to design items that can be made using metals.

Use metals to fabricate items that can be used to solve problems in the society.

Correctly select and use metal working tools and equipment for given tasks.

Carry out metal joining using the various metal joining processes.

6. Use acquired competencies in identifying business opportunity, set up, and ethically run an enterprise in metal working related
field.

7. Prudently manage finances and create wealth using metallic materials.

8. Appreciate Metalwork in technical and social economic development of the country.

9. Promote national and international consciousness fostering positive attitudes toward other people and nations.

e —

viii
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SUMMARY OF STRANDS, SUB STRANDS

Strand

Sub-Strand

Fundamentals of metalwork

Fire and Fire Fighting

Workshop planning and organisation

Tools and materials in metalwork

Machine tools
Alloy Steels
Project 1

Precision measuring tools

Related drawing 1in metalwork

Surface development
Orthographic Projection

Metal joining and finishing processes

Soft Soldering
Brazing

Project 2

Manual Metal Arc welding

STRAND 1.0 FUNDAMENTALS OF METALWORK

considered in planning a
workshop in Metalwork.

¢) demonstrate metal
workshop planning using
available resources

d) perform proper waste
management techniques
in a metal workshop

e) acknowledge the
importance of workshop
planning and
organization in
metalwork

in workshop planning
(location, space, amenities,
safety, government
regulations, types of machines,
operations involved).

s visit a metal workshop within
the locality to observe
workshop planning and
organization then present the
findings i class

e perform workshop planning
and organization in the school
metal workshop

Strand Sub-Strand Specific Learning Suggested Learning Experiences | Suggested Key
Qutcomes Inquiry
Question(s)
1.0 Fundamentals | 1.1 Workshop | By the end of the sub strand | The learner is guided to; Why is
of Metalwork planning and | the learner should be able to; | e use print or digital media to workshop
organization | a) explain material handling search for information on planning and
as applied in a metal material handling in a metal organization
workshop. workshop. important in
b) outline factors e discuss the factors considered | metalwork?
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e carry out safe disposal of
waste materials in the metal
workshop

Core competencies to be developed:

e Learning to Learn: learner develop relationship skills as they visit a metal workshop within the locality to observe
workshop planning and present the findings in class

e Digital literacy: learners interact with digital devices as they use print or digital media to search for information on
material handling in a metal workshop.

e Communication and collaboration: learner develops speaking, listening and teamwork skills as they discuss the factors
considered in workshop planning

Values:

e Love: learner care for each other as they Practice safe disposal of waste materials in the metal workshop

e Responsibility: learners show accountability as they use print or digital media to search for information on material
handling in a metal workshop

e Unity: learners develops cooperation skills as they collaborate with each other when discussing the factors considered in
workshop planning

Pertinent and Contemporary Issues (PCls):

e Peer education: as learners work in groups as they discuss the factors considered in workshop planning

s Social cohesion: learners acquire effective communication skills as they present their findings on workshop planning and
organization in class

e Environmental conservation: learners take care of the environment as they Practice safe disposal of waste materials.

2
Strand Sub Strand Specific Learning Suggested Learning Suggested Key
Qutcomes Experiences Inquiry Question(s)
1.0 Fundamentals | 1.2 Fire and | By the end of the sub strand | Learner is guided to; 1. What is the
of Metalwork | Fire Fighting | the learner should be able to: | e brainstorm on causes of importance of
a) describe the classes of fire in a Metalwork firefighting
fire as outlined in workshop equipment in a
occupational safety and o discuss the classes of fire workshop?
health act (OSHA) (class A, B, C and D) as 2. How do you select
b) examine the various per the occupational safety an appropriate fire
firefighting techniques and health act (OSHA) extinguisher in a
used in extinguishing e use print or digital media to Metalwork
fires in a metal workshop search for information on Workshop?
¢) perform fn'c ;lri][s and methods of extinguishing
fire fighting in a metal different classes of fire in a
workshop. metal workshop
d) appreciate the importance | o waich videos on fire drills
of fire safety ina metal and firefighting techniques
workshop in a metal workshop
e carry out fire drills and
firefighting processes in a
metal workshop
e visit a metal workshop
within the locality and
observe measures put in
place to enhance fire
safety.
3
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classes of fire

Core competencies to be developed:
e Creativity and imagination: learner acquires team work and networking skills as they Participate in fire drills and
firefighting processes in a metal workshop
e (Critical thinking and problem solving: learner interprets and makes inference as they select appropriate fire extinguisher
for different types of fires in Metalwork Workshop

» (Communication and collaboration: learner develops writing, reading, speaking, and listening skills as they discuss the

Values:

e Patriotism: learner exhibit rule of law as they observe fire safety in a metal workshop
e Responsibility: learner exercise diligence as they Carry out fire drills and firefighting processes in a metal workshop
e Respect: learners develop open mindedness as they brainstorm on causes of fire in a Metalwork workshop

Pertinent and Contemporary Issues (PCls):

e Critical thinking: learner develops critical thinking skills as they discuss the classes of fire (class A, B, C. and D)

e Social cohesion: learner work and cooperate with members of the team as they Carry out fire drills and firefighting
processes in a metal workshop

e Safety and security: learner develops skills on emergency response and evacuation during fire drills and firefighting
processes in a metal workshop.

Suggested Assessment Rubric

workshop planning
using available

planning, considering all
critical factors and

addressing most factors
and using available

addressing some factors
with limited resource

T Level Exceeds expectation Meets expectation Approaches Below expectation
Indicator expectation

Ability to Comprehensively Demonstrates Partially demonstrates Struggles to
demonstrate demonstrates workshop workshop planning, workshop planning, demonstrate

workshop planning,
failing to identify or

techniques in a
metal workshop.

ensuring compliance with
environmental and safety
standards.

techniques, following
safety guidelines.

safety measures.

resources resources effectively. use.
4
———_ Level Exceeds expectation Meets expectation Approaches Below expectation

Indicator ~— ——__ expectation

maximizing available use resources

resources efficiently, effectively.
Ability to Practice Implements waste Consistently practices | Practices some waste Requires assistance
proper waste management techniques | proper waste management techniques | to practice waste
management comprehensively, management but misses key steps or | management

techniques and often
neglects safety.

Ability to Explore
the various
firefighting
techniques used in
extinguishing fires
in a metal workshop

Explores and explains
various fire-fighting
techniques in detail,
including clear
illustrations and
examples.

Explores fire-fighting
techniques and
provides some relevant
examples.

Partially explores fire-
fighting techniques with
minimal detail or
examples.

Mentions only a few
fire-fighting
techniques with little
or no explanation or
examples.

Ability to Carry out
fire drills and
firefighting
processes in a metal
workshop.

Executes fire drills and
fire-fighting processes
independently and
confidently,
demonstrating high
proficiency.

Carries out fire drills
and fire-fighting
processes effectively
with minimal guidance.

Requires guidance or
assistance to carry out
fire drills and fire-
fighting processes.

Incorrectly attempts
fire drills and fire-
fighting processes,
showing a lack of
understanding.
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STRAND 2.0 TOOLS AND MATERIALS IN METALWORK

Strand Sub Strand | Specific Learning Suggested Learning Experiences Suggested Key
Outcomes Inquiry
Question(s)
2.0 Tools and | 2.1 Precision | By the end of the sub strand | The Learner is guided to: What is precision
materials in measuring the learner should be able to: : : measurement?
RS i ®  brainstorm the importance of
Metalwork tools a) identify precision

precision measurement in a

measuring tools used in
e 5¢ metal workshop

a metal workshop

b) use the precision e use visual aids or realia to
measuring tools to identify precision measuring
perform a given task ina tools used in a metal workshop
metal workshop (vernier caliper, micrometer

¢) maintain precision screw gauge, vernier height
measuring tools i a gauge,)

metal workshop
d) appreciate the
importance of precision
measurement ina metal | ®  watch audio visual aids on the
workshop safe use of precision measuring
tools in the workshop

e  discuss the use of precision
measuring tools in the workshop

e  practice the use of precision
measuring tools for a given task
in a metal workshop

e care for precision measuring
tools and equipment in a metal
workshop

Core competencies to be developed:

Communication and Collaboration: learner develops writing, reading, speaking, listening and teamwork skills as they
discuss the use of precision measuring tools in the workshop

e Leamning to Leamn: learner develops self-learning skill as they Practice the safe use of precision measuring tools for a given
task in a metal workshop

¢ Digital Literacy: learners interacts and manipulates digital devices as they watch an audio visual to identify precision
measuring tools used in a metal workshop

Values:

e Respect: learners exercise patience as they share resources during the identification of precision measuring tools in the

workshop

Responsibility: learners acquire persistence as they practice safe use of precision measuring tools in the metal workshop
Unity : learners exhibit fairness by respecting their peers opinions during the discussion on precision measuring tools used
in a metal workshop

Pertinent and Contemporary Issues (PCls):

Safety and security: learners develop safety skills as they use precision measuring tools in a metal workshop
Technology: learners enhance their technological skills as they use visual aids or realia to identify precision measuring
tools used in a metal workshop

Self-management: learners develop self-esteem as they demonstrate the safe use of precision measuring tools for a given
task in the workshop.
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Strand Sub-strand | Specific learning outcomes | Suggested learning experiences Suggested Key
Inquiry
Question(s)
2.0 Tools and 2.2 Machine | By the end of the sub strand, | The learners are guided to: What determines
Materials in | tools the learner should be able ® brainstorm types of machine tools use of a machine

Metalwork to:

a) describe machine tools | e
used in a metal
workshop

b) use the machine tools to
perform a given task in a
metal workshop

¢) mamtain machine tools | o
in a metal workshop

tool for a given
task in the
workshop?

used 1n the metal workshop

use visual aids or real objects to
identify machine tools used in a
metal workshop (sawing machine,
drilling machine, grinding machine,
guillotine machine and bending
machine),

discuss the use of machine tools in a
metal workshop

d) appl‘t:f:ialt: the use of e watch audio visual aids on the safe
mach_mc tools in day to use of machine tools in a metal
day life workshop

e practice the safe use of machine
tools to perform a given tasks in a
metal workshop

e care for machine tools used in a
metal workshop

e visit a metal workshop within the
locality to observe the use of
machine tools in performing
different tasks.

Core competencies to be developed:

Learning to learn: learners develops self-discipline as they practice the safe use of machine tools to perform a given tasks
in a metal workshop

Digital Literacy: learners interact with digital devices as they watch audio visual aids on the safe use of machine tools in a
metal workshop

e Critical thinking and problem solving: learners develops decision making and open mindedness skills as they select
machine tools to perform given tasks in a metal workshop

Values:

e Unity:" learners develop cooperation skill as they share machine tools when carrying out a given task in the workshop

e Responsibility: learners develop accountability skills as they care for and maintain machine tools in the workshop

Love: learners develops sharing skills as they use visual aids or realia to identify machine tools used in a metal workshop

Pertinent and contemporary issues (PCls):

Social awareness: learners develops effective communication skills as they discuss the use of machine tools in a metal
workshop

Safety and security: learners develop safety skills as they handle machine tools when performing specific tasks.
Self-management: learner develops self-esteem as they Practice the safe use of machine tools to perform a given tasks in a
metal workshop
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Strand Sub- Specific Learning Suggested Learning Experiences Suggested Key
Strand Outcomes Inquiry
Question(s)
2.0 Tools and | 2.3 Alloy | By the end of the sub | The Leamner is guided to; What are alloy
Materials in | steels strand the learner e brainstorm on the types of alloy steel in steels?
Metalwork should be able to: metalwork (stainless steel, high speed steel,
a) classify different silver steel, high tensile steel)
types of alloy o discuss the classification of alloy steels (low
steels used in alloy steels and high alloy steels)
Mctalworking e use print or digital media to search for
industry information on the alloying elements used in
b) explain the key production of alloy steels (Chromium, Nickel,
properties of alloy Molybdenum, Manganese, Tungsten, Cobalt,
steels used in the Vanadium, Silicon)
!'netalwmking o discuss the properties of alloy steels in
'“dUS_‘W metalwork (strength, hardness, ductility,
¢) describe the toughness, corrosion resistance, and
processes of alloy machinability).
steel production as | 4 q0 print or digital media to search for
usedin information on the types of furnaces used in
Metal\xlforkmg production of alloy steel (basic oxygen,
industries , Bessemer converter, open hearth and electric
d) Select appropriate furnace)
alloy_ steels for £ e discuss the applications of alloy steels in the
specified tasks in metalworking industry.

10

the metalworking | e discuss the types of furnaces used for production
industry. of alloy steel in metal working industries

e) appreciate theuse | o  watch video on the processes of steel production
of alloy stcc_:ls in as used i Metalwork
manufacturing e visit a metalwork related workshop within the
industries locality to observe the use of alloy steels.

Core competencies to be developed:

Learning to learn: learner acquires self-learning organizing skills as they discuss the types of furnaces used for production
of alloy steel in metal working industries

Digital literacy: learner interacting with digital devices as they watch video on the processes of steel production as used in
Metalworking industries

Critical thinking and problem solving: learner acquires interpretation and decision making skills as they discuss the types
of furnaces used for production of alloy steel in metal working industries

Values:

Respect: learner develops open mindedness as they discuss the types of furnaces used for production of alloy steel in metal
working industries.

Responsibility: learner develops self-drive as they engage in assigned roles when using print or digital media to search for
information on the types of furnaces used in production of alloy steels

Peace: learner works in harmony with other members of the team as they discuss the classification of alloy steels in
metalwork

Pertinent and Contemporary Issues (PCls):

Self-management: the learner acquires self-esteem as they discuss the classification of alloy steels in metalwork
Social awareness: the learner develops effective communication skills as they brainstorm on the types of alloy steel in
metalwork

Safety and security: learner observes online safety as they Use digital media to search for information on the types of
furnaces used in_production of alloy steels

11
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Strand Sub strand | Specific learning outcomes Suggested learning experiences Suggested
Key Inquiry
Question(s)
2.0 Tools and |2.4 Project | By the end of the sub strand, The learner 1s guided to: What are
Materials in the leamner should be able to: e brainstorm on the problems in the some of the
Metalwork a) identify a problem in the locality that can be solved using the applications
community that can be skills acquired in the study of machine | of metals in
solved using the tools. the locality?
knowledge and skills e discuss possible items that can be made
acquired in study of to solve the identified problem in the
Metalwork community
b) propose an item thatcanbe | & select an item that can be made using
made to solve the locally available resources to solve the
identified problem. identified problem

¢) fabricate an item thatcan |4 gevelop a fabrication procedure for the
be used to solve the selected item, including materials, tools,
identiﬁeq problem in the steps, and safety considerations.
community, ¢ use locally available resources to make
d) appreciate the item made to the selected item in a metal workshop
solve problems withinthe | rocent the fabricated item to class
corgt- * demonstrate how the fabricated item can
be used to generate income, such as
through sales, service, or local
exhibitions.

12

Core competencies to be developed:

Critical thinking and problem solving: learner acquire evaluation and decision making skills as they identify problem that
can be solved using the knowledge and skills acquired in study of machine tools.

Creativity and imagination: learner utilizes the selection skills to choose a suitable item that can be fabricated to solve the
problem identified in the community

Digital literacy as learners use digital devices to summarize points on a project to solve the identified problem

Values:

Unity: learner shows cooperation as they select an item that can be made using locally available resources to solve the
identified problem community

Patriotism: learner exhibits loyalty to the country as they fabricate an item to solve the identified problem in the
community.

Love: learner develops sharing skills as use locally available resources to fabricate the selected item.

Pertinent and Contemporary Issues (PCI’s):

Social awareness: learner the uses effective communication to discuss possible items that can be made using locally
available resources to solve the identified problem community

Good governance: the leamer exercises civic responsibility by identitying a problem in the community that can be solved
using the knowledge and skills acquired in study of tools and materials.

Safety and security: learner practice safety as they use tools when fabricating the item selected

13
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5 ~—___Level
Indicator

Su§§cstcd Assessment Rubric

Exceeds expectation

Meets expectation

Approaches expectation

Below expectation

Ability to use
precision
measuring tools to
carry out given
tasks in metalwork

Consistently uses
precision measuring tools
accurately and efficiently,
achieving exact
measurements with no
erTors.

Uses precision
measuring tools
effectively, achieving
accurate measurements
with miner errors.

Attempts to use precision
measuring tools but
struggles with
consistency and accuracy.

Rarely uses precision
measuring tools
correctly, with
frequent and
significant errors.

Ability to use
machine tools to
perform given

Operates machine tools
proficiently, completing
tasks with precision,

Operates machine tools
effectively, completing
tasks with minor errors

Operates machine tools
with difficulty,
completing tasks but with

Struggles to operate
machine tools, often
failing to complete

in metal working
industry

properties, uses, and
specific applications.

properties and general
uses.

properties or applications.

tasks in safety, and efficiency. or adjustments needed. | limited precision or safety | tasks or ensure
metalwork. adherence. safety.

Ability to explain | Provides a comprehensive | Explains different Offers a basic explanation | Fails to explain alloy
the different types | explanation of various types of alloy steels, of alloy steels, with steels effectively,

of alloy steels used | alloy steels, detailing their | highlighting key limited details on providing little or

incorrect information.

Ability to describe
the processes of
steel production as
used in
metalworking
industries

Thoroughly describes
steel production processes
with detailed steps,
techniques, and relevant
examples.

Deseribes steel
production processes,
covering main steps
and techniques with
some clarity.

Partially describes steel
production processes,
missing key steps or
providing vague details.

Struggles to describe
steel production
processes, offering
incomplete or
inaccurate
information.

14

T Level

- —
Indicator ——__

Exceeds expectation

Meets expectation

Approaches expectation

Below expectation

Ability to fabricate
an item to solve a
given problem in
the community.

Designs and fabricates an
innovative and functional
item independently,
meeting the identified
community need.

Fabricates a functional
item to solve a
problem, requiring
minimal assistance.

Attempts to fabricate an
item but needs significant
guidance or produces a
partially functional
solution.

Fails to fabricate an
item or produces a
solution that does not
address the
community problem.

15
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STRAND 3.0 RELATED DRAWING IN METALWORK

Strand Sub-Strand Specific Learning Suggested Learning Experiences Suggested Key
Outcomes Inquiry
Question(s)
3.0 Related | 3.1 Surface By the end of the sub-strand, | The learner 1s guided to: Why is the study
drawing in | development | the learner should be able to: | e  brainstorm on the importance of surface
Metalwork a) describe methods of surface development development
surface development in e watch video clips on the methods of | important in
sheet metal work surface de\relgpmeﬂ{s used in Metalwork?
b) construct surface Metalwork (straight line, parallel line,
developments of different transition, radial line)
figures used in sheet e draw surface development of a cube,
metal pyramid, conical and cylindrical
¢) demonstrate how shapes on a plain paper using
intcrsccling and truncated d]’awing instruments
surfaces are drawn in e practice drawing of intersecting and
Mﬁtal"f'mk - truncated surfaces in sheet metal
d) appreciate the use of” e display the surface developed, in
surface development in class
sheet metal

Core competencies to be developed:

e (Critical thinking and problem solving; learners develop interpretation skills as they Practice drawing of intersecting and
truncated surfaces in sheet metal
Self-efficacy: learner develops self-awareness skills as they display the surface developments done in class
Learning to learn: learners work collaboratively as they draw surface developments of cubes, pyramids, conical and

cylindrical shapes on a plain paper using drawing instruments

16
Values:
e Respect: the learner demonstrates patience by accurately following the correct procedure when drawing surface
developments

e Unity: learner cultivate cooperation skills by sharing drawing tools and instruments with peers fostering a collaborative
atmosphere during construction of surface developments.
* Responsibility: learner demonstrates diligence by adherence to safety and care for drawing tools and equipment

Pertinent and Contemporary Issues:

e Technology: leamers enhance their technological skills as they use visual aids to identify types of surface developments

e Safety and security: learner demonstrates diligence by adherence to safety and care for drawing tools and equipment.

e Social skills: learner communicate effectively when drawing surface developments of cubes, pyramids, conical and
cylindrical shapes on a plain paper using drawing instruments

17
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Strand Sub strand Specific learning outcomes Suggested learning experiences | Suggested Key
Inquiry
Question(s)
3.0 Related | 3.1 Orthographic | By the end of the sub strand | The learner is guided to: What are the
drawing in projection the learner should be able to: | e use charts, models or video applications of
metalwork a) explam the term clips to discuss orthographic orthographic
orthographic projection as views used in Metalwork projection in real
used in technical drawing | e use print or digital media to life?
b) draw orthographic views search for information on first
ofs_hap‘cd blocks in a given and third angle projection in
projection technical drawing
¢) embrace theuseof e construct orthographic views
orthographic projection n of given shapes in first angle
technical drawing projection
e construct orthographic views
of given shapes in third angle
projection
e display the orthographic
drawings in class

Core competencies to be developed:

Creativity and imagination: learner make connection between each other as they Practice the drawing of three-
dimensional figures in orthographic projection

Self-efficacy: learner develops self-awareness skills as they display drawings drawn in orthographic projection in class
Learning to learn: learners work collaboratively as they construct orthographic views of given shapes in first and third
angle projections

18

Values:

Respect: the learner develops patience by accurately following the correct procedures when constructing orthographic
views of given shapes in first and third angle projections

Unity: learner cultivate fairness skills by sharing drawing tools and instruments with peers fostering a collaborative
atmosphere during construction of pictorial drawings in orthographic projection.

Responsibility: learner demonstrates diligence by adherence to safety and care for tools and equipment when constructing

Pertinent and Contemporary Issues (PCls):

Technology: learners enhance their technological skills as they use visual aids to identify types of orthographic projections
Safety and security: learner demonstrates diligence by adherence to safety and care for tools and equipment when
constructing orthographic views

Social skills: learner communicate effectively as they use charts, models or video clips to discuss orthographic views used
in Metalwork

19
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Suggested Assessment Rubric

T Level

Indicator

Exceeds expectation

Meets expectation

Approaches expectation

Below expectation

Ability to construct
surface
developments of
different figures
used in sheet metal

Accurately constructs
surface developments of
figures with precision and
No errors.

Constructs surface
developments of
figures with minor
errors in dimensions or
details.

Attempts to construct
surface developments but
struggles with accuracy,
missing critical dimensions
or details.

[Fails to construct
surface developments
or produces incomplete
land incorrect results.

Ability to
demonstrate how
intersecting and
truncated surfaces
are drawn in
Metalwork

Effectively demonstrates
intersecting and truncated
surface drawings with clear
and precise steps, including
proper annotations.

Demonstrates how to
draw intersecting and
truncated surfaces with
minor errors in
accuracy or technique.

Demonstrates a basic
understanding but produces
incomplete or poorly
executed intersecting and
truncated surfaces.

Struggles to
[demonstrate
intersecting and
truncated surfaces,
showing significant
leaps in understanding,

Ability to draw
orthographic views
of shaped blocks in
a given projection

Accurately and neatly draws
orthographic views in the

correct projection, including
all necessary dimensions and|

Draws orthographic
views 1in the correct
projection with minor
omissions or

(Attempts orthographic
views but shows difficulty
in maintaining proper
[projection or accuracy.

labels.

Inaccuracies.

[Fails to produce correct
orthographic views,
often with major errors
or omissions.

20

STRAND 4.0 METAL JOINING AND FINISHING PROCESSES

Strand

Sub-Strand

Specific Learning

Suggested Learning Experiences

Suggested Key

Processes

be able to:

a) describe soft
soldering as a
thermal joining
process in metalwork

b) perform soft
soldering for a given
task in a metal
workshop

¢) maintain soft
soldering tools and
equipment in the
workshop,

d) acknowledge the use
of soft soldering in
day- to- day life.

a thermal joining process in
metalwork

e discuss the tools, equipment,
used in soft soldering

s discuss the function of solder
and fluxes in soft soldering

» use digital media to watch
video clips on the procedure of
soft soldering

e practice safe use of tools and
equipment in soft soldering
(bits, sources of heat, cleaning
tools)

e carry out soft soldering on
different joints on a sheet metal

» inspect for defects on soldered
sheet metal joints

» maintain cleanliness prior,
during and after carrying out
soft soldering

QOutcomes Inquiry Question(s)
4.0 Metal Joining | 4.1 Soft By the end of the sub The learner 1s guided to: 1. What is soft
and Finishing Soldering strand the learner should | e brainstorm on sofi soldering as soldering?

2. What are the
applications of
soft soldering in
day-to-day life?

21
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e display completed soldered
work piece in class for peer
review

Core competencies to be developed:

e Creativity and imagination: the learner acquires new perspectives as they carry out soft soldering on different joints on a

sheet metal

e Digital literacy: learner interacts with digital devices as they watch video clips on the procedure of soft soldering
* Communication and Collaboration: learner develops writing, speaking, listening and teamwork skills as they discuss the
tools, equipment, types of solders and fluxes used in soft soldering

Values

e Responsibility: learner develops accountability as they use tools and equipment during soft soldering process in sheet

metal

e Respect: learner develops patience as they share digital devices when watching video clips on the procedure of soft

soldering

Pertinent and Contemporary Issues (PCI’s):

e Self-management: learners develop self-esteem as they display and present completed soldered work pieces in class for

peer evaluation

e Safety and security: learner demonstrates diligence by adhering to safety when carrying out soft soldering on different

joints in sheet metal

s Social awareness: learner communicates effectively as they discuss types of solders and fluxes used in soft soldering

22

Strand Sub-Strand | Specific Learning Suggested Learning Experiences Suggested Key
QOutcomes Inquiry Question(s)
4.0 Metal 4.2 By the end of the sub The learner 1s guided to: 1. What is brazing?
Joining and Brazing | strand the learner should e brainstorm on brazing as a thermal 2. What are the
Finishing be able to: joining process in metalwork applications of
Processes a) describe brazing as a e discuss the tools, equipment, types brazing in day-to-
thermal joining of filler rods and fluxes used in day life?

process in metalwork

b) perform brazing for a
given task in a metal
workshop

c) maintain brazing tools
and equipment in the
workshop,

d) promote the use of
brazing as a practical
skill in day- to-day
life.

brazing

e use digital media to watch video
clips on brazing procedures.

e practice safe use of tools and
equipment in brazing (Oxy-
acetylene equipment, brazing rods,
cleaning tools)

e carry out brazing on different joints
on a sheet metal

» inspect for defects on brazed sheet
metal joints

e maintain cleanliness prior, during
and after carrying out brazing

e display completed brazed work
pieces in class for peer review

Core competencies to be developed:

e (Creativity and imagination: the learner acquires new perspectives as they carry out brazing on different joints on a sheet

metal

e Digital literacy: learner interacts with digital devices as they watch video clips on the procedure of brazing

23
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e Communication and Collaboration: learner develops writing, speaking, listening and teamwork skills as they discuss the
tools, equipment, types of solders and fluxes used in brazing

Values

e Responsibility: learner develops accountability as they use tools and equipment during brazing process in sheet metal
e Respect: learner develops patience as they share digital devices when watching video clips on the procedure of brazing

Pertinent and Contemporary Issues (PCI’s):
s Self-management: learners develop self-esteem as they display and present completed brazed work pieces in class for peer

evaluation

e Safety and security: learner demonstrates diligence by adhering to safety when carrying out brazing on different joints in

sheet metal

o Social awareness: learner communicates effectively as they discuss types of fillers and fluxes used in brazing

24

Strand Sub-Strand | Specific Learning Suggested Learning Experiences Suggested Key
Outcomes Inquiry
Question(s)
4.0 Metal 4.3 Manual | By the end of the sub strand | The learner 1s guided to: What is the
Joining and | Metal Arc- the learner should be able to: | e«  brainstorm on Manual metal arc impnrtance of
Finishing Welding a) describe manual metal welding as a thermal joining process | manual metal arc
Processes arc welding as a thermal in metalwork welding in society?

joining process in
metalwork

b) perform manual metal
arc welding for a given
task in a metal workshop

¢) maintain manual metal
arc welding tools and
equipment in the
workshop,

d) reflect on the relevance
of Manual Metal Arc
welding mn solving
everyday practical
problems.

e discuss the tools, equipment,
welding rods and personal protective
equipment used during Manual
metal arc welding

e Use print or digital media to search
for information on Manual metal arc
welding

e Sketch tools and equipment used in
Manual metal arc welding

e Discuss the safety measures when to
be observed during manual metal arc
welding

* Set up manual metal arc welding
equipment for a given task (reverse
polarity and straight polarity)

* Carry out manual metal arc welding
processes for a given task in the
workshop (starting an arc, flat and
horizontal welding positions)

25
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e Use print or digital media to search
for information on defects in manual
metal arc welded joints

e discuss the types of weld defects in
manual metal arc welding and their
effects (lack of fusion, undercut,
poor penetration, porosity, slug
inclusion, overlap, buildup edges)

e care for tools and equipment during
and afier carrying out welding
operation,

e display arc welded joints in class for
peer review

Core competencies to be developed:

Communication and Collaboration: learner develops writing, speaking, listening and teamwork skills as they discuss the
types of weld defects in manual metal arc welding and their effects (lack of fusion, undercut, poor penetration, porosity,
slug inclusion, overlap, buildup edges)

Creativity and imagination;: the learner acquires new perspectives as they carry out manual metal arc welding on different
joints on a sheet metal

Digital literacy: learner interacts with digital devices as they watch video clips on the procedure of manual metal arc
welding

Values

Respect: learner develops patience as they share digital devices when watching video clips on the procedure of manual
metal arc welding

Responsibility: learner develops accountability as they use tools and equipment during manual metal arc welding process
in sheet metal

26

Pertinent and Contemporary Issues (PCI’s):

Safety and security: learner demonstrates diligence by adhering to safety when carrying out manual metal arc welding on
different joints in sheet metal

Self-management: learners develop self-esteem as they display and present completed manual metal arc welded work
pieces in class for peer evaluation

Social awareness: learner communicates effectively as they discuss the safety measures when to be observed during
manual metal arc welding

27
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Strand Sub-Strand | Specific Learning Outcomes | Suggested Learning Experiences Suggested Key
Inquiry Question(s)
4.0 Metal 4.4 Project | By the end of the sub strand, The leamner is guided to: What societal
Joining and the learner should be able to: e brainstorm on the problems in the | problems can be
Finishing a) identify a problem in the locality that can be solved using | solved using
Processes community that can be the skills acquired in the study of | knowledge and skills

d

—

solved using the
knowledge and skills
acquired in metal joining
processes.

b) propose an item that can
be made to solve the
identitied problem.

¢) fabricate an item that can

be used to solve the

identified problem in the
community

appreciate the item made

to solve problems within

the community.

metal joining processes.

discuss possible items that can be
made to solve the identified
problem in the community

select an item that can be made
using locally available resources
to solve the identified problem
develop a fabrication procedure
for the selected item, including
materials, tools, steps, and safety
considerations.

use locally available resources to
make the selected item in a metal
workshop

present the fabricated item to
class

demonstrate how the fabricated
item can be used to generate

acquired in study of
metal joining
processes?

28

income, such as through sales,
service, or local exhibitions.

Core competencies to be developed:

e Creativity and imagination: learner utilizes the selection skills to choose a suitable item that can be fabricated to solve the

problem identified in the community

e Critical thinking and problem solving: learner acquire evaluation and decision making skills as they identify problems that
can be solved using the knowledge and skills acquired in study of soldering, brazing and manual metal arc welding.

Values:

* Love: learner develops sharing skills as they use the locally available resources to fabricate the selected item.
e Unity: learner shows cooperation as they discuss an item that can be made using locally available resources to solve the

identified problem community

e Patriotism: The learner demonstrates loyalty to the country by showcasing how the fabricated item can contribute to
economic development through sales, services, or local exhibitions.

Pertinent and Contemporary Issues (PCls):

* Good governance: the learner exercises civic responsibility by identifying a problem in the community that can be solved

using the knowledge and skills acquired in study of arc welding.

e Social awareness: learner communicates effectively as they discuss possible items that can be made using locally available

resources to solve the identified problem community

e Safety and security: learner practice safety as they use tools when they are fabricating the item selected

29
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—__ Level
Indicator

Suggested Assessment Rubric

Exceeds expectation

Meets expectation

Approaches
expectation

Below expectation

Ability to perform
soft soldering
operation on a given
joint,

Completes a flawless
soft soldering operation
with strong, neat, and
durable joints, following
all safety procedures.

Performs a soft
soldering operation
effectively, with minor
imperfections in the
joint or process.

Attempts soft
soldering but
struggles with
achieving a secure or
neat joint, with partial
adherence to safety.

Fails to perform a proper
soft soldering operation,
producing weak or
incomplete joints, and

neglects safety.

Ability to perform
brazing operation on
a given joint,

Completes a high-
quality brazing
operation, producing a
strong and uniform joint
with precision and
adherence to safety
standards.

Performs a brazing
operation successfully,
with minor
inconsistencies in joint
strength or
appearance.

Attempts brazing but
produces a weak or
uneven joint and
requires guidance or
corrective input.

Fails to perform brazing
effectively, resulting in
mecomplete or
substandard joints and
poor safety compliance.

Ability to select tools
and equipment used
in manual metal arc
welding,

Selects the most
appropriate tools and
equipment for manual
metal arc welding, with
full understanding of
their purposes and
functions.

Selects tools and
equipment for manual
metal arc welding
effectively, with minor
gaps in understanding
their use.

Selects tools and
equipment with
limited accuracy or
understanding,
requiring guidance.

Struggles to select
appropriate tools and
equipment for manual
metal arc welding,
demonstrating minimal
understanding.

Ability to perform
manual metal arc

Performs an manual
metal arc welding
operation independently,

Performs an manual
metal arc welding
operation effectively,

Attempts manual
metal arc welding but
produces a joint with

Fails to perform manual
metal arc welding
effectively, with a weak

30

——__ Level
Indicator

Exceeds expectation

Meets expectation

Approaches
expectation

Below expectation

welding operation on
a given joint,

producing a clean,
strong, and defect-free
weld while following all
safety guidelines.

with mmor defects or
safety oversights.

significant defects or
requires substantial
guidance.

or incomplete joint and
neglect of safety
standards.

Ability to fabricate an
item to solve a given
problem in the
community.

Designs and fabricates
an innovative and
practical item
independently,

Fabricates a functional
item to solve a
problem n the
community, requiring

Attempts to fabricate
an item but needs
significant guidance
or produces a

Fails to fabricate an item
or produces one that does
not effectively address

addressing the minimal assistance. partially functional the community problem.
community's needs solution,
comprehensively.
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APPENDIX: LIST OF ASSESSMENT METHODS, LEARNING RESOURCES AND NON-FORMAL ACTIVITIES

Strand

Sub-Strand

Suggested
Assessment Methods

Suggested Learning
Resources

Suggested Non-
Formal activities

1.0 Fundamentals
of metal work

1.1 Workshop
planning and

o Written test
e Written assignment

* Relevant video clips and
pictures on Metal workshop

® Learners to visit
local metal

organisation e Observation of layout. worksh_ops_ or
learning activities. e Manilla papers and marker TVET institution in
e Oral assessment pens to draw a workshop the community
layout which deal with
* Resource Persons metals.
1.2 Fire and » Written assignments | e Relevant video clips and e Visit local
Fire Fighting » Observation of pictures on fire drills and workshops to

learning activities
® Oral assessment

firefighting equipment and
firefighting techniques.

« Firefighting equipment

» First Aid Kit

* Personal Protection
Equipment (PPE)

observe firefighting
practices including
first aid in case of
fire accidents.

2.0 Tools and
materials in metal
work

2.1 Precision
measuring tools

o Written test

» Oral assessment

& Observation of
practical activities

* Vernier caliper

* Micrometer screw gauge

* Vernier height gauge

e Relevant video clips and
plClll]'CS on precision
measuring tools

Visit local
workshops to
observe the safe
use of Precision
measuring tools

32

Strand

Sub-Strand

Suggested
Assessment Methods

Suggested Learning
Resources

Suggested Non-
Formal activities

2.2 Machine
tools

» Written test

® Oral assessment

e Observation of
practical activities

* Work bench

* Sawing machine

® Drilling machine

# Grinding machine

® Guillotine machine

* Bending machine

» Relevant video clips and
pictures on machine tools

® Visit local
workshops to
observe the safe
use of Machine
tools

2.3 Alloy Steels

* Written test

e Oral assessment

¢ Observation of
practical activities

¢ Relevant video clips and
pictures on Alloy steels

* Alloying elements used in
the production of alloy steels
such as; Chromium, Nickel,
Molybdenum, Manganese,
Tungsten, Cobalt,
Vanadium, Silicon

» Alloy steels such as
Stainless steel, High speed
steel, Silver steel, High
tensile steel

s Visit local

workshops to
observe alloy steels

2.4 Project 1

» Observation

» Oral assessment on
safety and use of
tools and materials

» Hand and bench tools
® Measuring and marking out
tools

e Visit the
community to
identify problems

33
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Strand Sub-Strand Suggested Suggested Learning Suggested Non-
Assessment Methods | Resources Formal activities
* Precision measuring and e Visit the locality to
machine tools obtain materials
e Locally available materials (locally available)
» Print and digital devices e Use the fabricated
item to generate
income by selling
in the community
3.0 Related 3.1 Surface * Written test ® Relevant video clips and ¢ Visit a drawing
drawing in metal | development e Oral assessment pictures on different room in the locality
work o Observation of scale methods of surface to observe methods
drawing activities development in sheet metal of surface
(straight line, parallel line, development
transition, radial line)  Draw the shapes
® Reference materials for such as; (cube,
drawing pyramid, conical
e Drawing instruments & and cylindrical
drawing paper shapes) on drawing
® a cube, pyramid, conical paper and display
and cylindrical shapes in class
32 e Written test ® Relevant charts, models, e Visit a drawing
Orthographic e Oral assessment video clips and pictures on room in a local
Projection e Observation of orthographic projections TVET institution to

pictorial drawings

s Objects to demonstrate first
and third angle projection

observe drawings

34

Strand

Sub-Strand

Suggested

Suggested Learning

Suggested Non-

Assessment Methods | Resources Formal activities
® Reference materials for in orthographic
drawing projection

e Drawing instruments and
drawing paper

4.0 Metal joining
and finishing
processes

4.1 Soft
Soldering

* Written test

® Oral assessment

e Observation of
soldering activities

» Relevant video clips and
pictures on procedure of soft
soldering

e Solder, Fluxes

* Soft soldering tools such as;
bits, sources of heat,
cleaning tools

o Safety precautions

* Soldered work pieces

* Visit a metal
workshop in the
locality to observe
soft soldering
procedures and
tools

* Practice the skill of
soft soldered work
pieces such as
joints

4.2 Brazing

* Written test

® Observe practical
activities as they
carry out brazing

» Oral assessment

® Print or digital media to
search for information on
brazing processes (Oxy-
acetylene equipment,
brazing rods, cleaning tools)

¢ Brazing tools & equipment
(filler rods, fluxes)

e Visit a metal
workshop in the
locality to observe
brazing procedures
and tools

e Practice the skill of
brazing work
pieces such as
joints

35
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Strand Sub-Strand Suggested Suggested Learning Suggested Non-
Assessment Methods | Resources Formal activities
Try o —_
4.3 Manual e Written test _ e Print or digital media to . VlsLli ahmetlalm:
Metal Arc . Obscln_fc practical NoH for informationion workshop in the
welding activities as they manual metal arc welding locality t observe
carry out brazing processes (starting an arc, ALe wilding
® Oral assessment flat and horizontal welding procedures and
positions) tools ] )
. s Practice the skill
» Manual metal arc welding £iicc il
tools & equipment (reverse DI AICWE h'"g
polarity and straight PIF‘.CC‘S AR
polarity) Joints
L ]
4.4 Project 2 * Observation * Measuring and marking out | e Visit the

® Oral assessment on
safety and use of
tools and materials

tools

® Precision measuring tools

® Sheet metal joining tools

* Sheet metal processing tools
and equipment

® Locally available sheet
metals

» Print and digital devices

community to
identify problems
¢ Visit the locality to
obtain sheet metals
(locally available)
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