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Metal Technology and Design Syllabus Forms 5 - 6

1.0 PREAMBLE

1.1 Introduction

The Metal Technology and Design syllabus is designed
for forms 5-6 learners who have done Metal Technology
and Design or Design and Technology from form 1-4 as
prerequisite. The syllabus embraces inclusivity in the
learning and teaching of Metal Technology and Design.
Practical, theoretical and problem solving approaches
will be used in the acquisition of competency based
skills, knowledge and attitudes which are relevant to the
requirements of trade and industry, further studies and
self-reliance.

1.2 Rationale

The educational philosophy of the syllabus is concerned
with the development of competency based skills and
ethical attributes (unhu/ubuntu/vumunhu) which em-
phasize the learner’s role in making and shaping the
environment whilst adding value to it. This encourages
the learner to employ problem solving skills to produce
value added products that are useful in the communi-
ty, nation and global markets. The syllabus sets out to
promote desirable enterprise and lifelong learning skills
relevant to contemporary society. The syllabus enables
the learner to explore numerous Metal Technology and
Design career opportunities. In addition, it encourages
the learner to value the use of multi- materials, Science,
Mathematics, ICTs and other related learning areas.

The Metal Technology and Design syllabus enables
learners to develop skills in:

* Innovativeness

* Invention

» Creativity and problem solving

* Project management

» Value addition and beneficiation

1.3 Summary of Content

This syllabus is intended to cover theoretical, practical
and problem solving activities in Metal Technology and
Design.

It will focus on:

* Health and safety
e Material science

* Manufacturing

* Product design

+ Systems and control

* Engineering science

+ Design drawing and realization
« Enterprise skills

* Intellectual property rights

1.4 Assumptions
The syllabus assumes that learners have knowledge of:

* Health and safety

* Product design

* Material science

+ Systems and control

* Engineering science

* Intellectual property rights

+ Use and maintenance of tools and equipment
* Manufacturing

+ Design drawing and realization

» Enterprise skills

1.5 Cross-cutting themes

Metal Technology and Design as a learning area will
encompass and have a universal thrust on the following
cross cutting themes:

* Gender equity

* Inclusivity

*  Teamwork

» Health and Safety

* Technology and innovation
* Environmental issues

2.0 PRESENTATION OF THE
SYLLABUS

The Metal Technology and Design syllabus is a single
document covering Forms 5-6. It contains the Preambile,
Aims, Obijectives, Syllabus Topics, Methodology, Scope
and Sequence, Competency Matrix and Assessment.

3.0 AIMS

The syllabus should enable learners to:
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3.1 develop confidence, creativity, practical com-
petencies and responsibility in designing and
manufacturing products to solve local prob-
lems and engage in inventions for the commu-
nity, nation and the ever changing technologi-
cal world

3.2 appreciate importance of health and safety in
the working environment

3.3 prepare for life in the world of work in an indig-
enized economy and increasingly globalized
and competitive environment

3.4 develop an awareness of design in the areas
of social, culture and environment

3.5 develop enterprising skills through problem
solving

3.6 develop a maintenance culture

3.7 develop an appreciation of function, aesthetic,
economic, moral and technological value judg-
ment

4.0 OBJECTIVES

Learners should be able to:

4.1 apply scientific and technological knowledge
and skills in solving problems in the
environment

4.2 plan steps in making artefacts

4.3 use appropriate materials and tools to attain
quality products

4.4 experiment with design ideas to solve
community based problems

4.5 observe health and safety regulations

4.6 demonstrate awareness of societal and
technological influences in design

4.7 identify situations for which design solutions
are required in communities

4.8 make aesthetic, economic, moral (ethical) and
technological value judgment

4.9 exhibit enterprise skills by recognizing
opportunities and constraints through design

4.10 demonstrate a consistent maintenance culture

5.0 METHODOLOGY AND TIME
ALLOCATION

Methodology

This syllabus is based on learner-centred and multi-sen-

sory approaches in the teaching and learning of Metal
Technology and Design. The principle of individualization
should impact on the use of any of the suggested meth-
ods. Material Science, Engineering Science, Engineering
Mathematics and Engineering Drawing should be an
integral part of every practical exercise. The approach-
es should also create awareness of the issues of sus-
tainability by involving learners in waste management.
The use of ICT, Computer Aided Design/ Manufacturing
(CAD/CAM) is mandatory.

Suggested Methods

» Discussion

* Project based learning

» Brainstorming

* Experimentation/discovery problem solving
+ Demonstration

« Educational visits

* Resource persons

+ Team teaching

« Exhibitions

Time Allocation

14 periods of 40 minutes periods per week should be
allocated to adequately cover the syllabus.2x2 theory
Drawing and Design and 2 blocks of 5 periods of prac-
tical should be allocated. Learners should be engaged

in at least two educational tours per year, one exhibition
per term, one seminar per term and an attachment of two
weeks of the forth term school vacation.

6.0 TOPICS

6.1 Health and safety

6.2 Material science

6.3 Manufacturing

6.4 Product design

6.5 Systems and control

6.6 Engineering science

6.7 Design drawing and realization
6.8 Enterprise skills
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Metal Technology and Design Syllabus Forms 5 - 6

9.0 ASSESSMENT

Forms 5-6 Metal Technology and Design will be assessed through continuous and summative assessment methods.
The syllabus scheme of assessment is based on the principle of inclusivity. Arrangements and learning conditions as
well as appropriate modification must be transparent in both continuous and summative assessment methods to allow
access and receipt of accurate performance, measurement of abilities by candidates with special needs.

Learners will be required to design and realize two community based projects as continuous assessment in November
of form 5 and July of form 6. They will also be required to write2 theory, drawing and design exercises; and carryout

2 practicals (bench fitting and fabrication) and 2 practicals (machinework) that should be submitted as continuous
assessment at the end of each year. The subject teacher will set and mark the exercises, as well as record the marks
using ZIMSEC guides.

ZIMSEC will also provide a template for the assessment of soft skills. Subject teachers will be required to provide a
file for each learner where each of the practical exercises and marked scripts will be kept. In addition, subject teach-
ers will also be required to create a file where exercise question papers and marking guides for each exercise admin-
istered as well as recorded marks will be kept. ZIMSEC personnel will monitor the program.

School heads will submit continuous assessment marks for design projects at the end of the year in form 5 and form 6
as provided for by ZIMSEC.

(a)  ASSESSMENT OBJECTIVES

Apply scientific and technological knowledge and skills in solving problems in the environment
Plan steps in making artefacts

Use appropriate materials and tools to attain quality products

Observe health and safety regulations

Identify situations for which design solutions are required in communities

Exhibit enterprise skills by recognizing opportunities and constraints through design

ook wh =

CONTINUOUS AND SUMMATIVE ASSESSMENT

Continuous and summative assessment will be carried out in the theory, practical and design components of the sylla-
bus. The weighting of the components are as follows:

Summative Assessment 60%
Continuous Assessment 40%

Assessment mode Paper 1 Paper 2 Paper 3 Paper 4
Theory Drawing Practical (Bench Machinework | Design Project
and Design fitting and

fabrication)
Summative 20 20 20
Continuous 5 5 5 25

19



Metal Technology and Design Syllabus Forms 5 - 6

ASSESSMENT OF LEARNER PERFORMANCE IN
METAL TECHNOLOGY AND DESIGN

100%
CONTINUOUS ASSESSMENT 40% SUMMATIVE ASSESSMENT 60%
Theory Practical [ [Machinework Design Theory Practical Machine-
drawing || bench fitting 5% project drawing (bench work
and design | | and fabrica- 25% design fitting and 20%
+ 5% tion 20% fabrication
PROFILING l 4 v l A 4 h 4
= CONTINUOUS ASSESSMENT 40% SUMMATIVE ASSESSMENT 60%
PROFILE
l FINAL MARK
EXIT 100%
PROFILE

20




Metal Technology and Design Syllabus Forms 5 - 6

(@)  SCHEME OF ASSESSMENT

There are four (4) papers: Paper 1 Theory Drawing and Design, 3 hrs, Paper 2 Practical (bench fitting and fabrication)
3 hrs; Paper 3 Machinework 3hrs and Paper 4 Design Project

Paper 1: Theory Drawing and Design (3hrs 20%) 3 (three) sections will be offered:
Section A — four (4) compulsory theory questions based on workshop technology
Section B — a problem solving question based on a situation being experienced in a community or at the school and

Section C — drawing based on an appliance or a tool or a part of a machine in exploded view that requires to be
assembled.

Paper 2 :Practical (bench fitting and fabrication) 3hrs, 20%

The examination is set in any of the common metals and alloys and will consist of bench fitting and fabrication using
hand tools and other processes given in the syllabus. Details of the materials, tools and equipment required will be
provided before the examination. The use of machines will be allowed on parts specified.

Paper 3: Machinework 3 hrs, 20%

This will mainly be machinework although processes in other sections of the syllabus may be included. Examination
instructions will be sent to examination centres well in advance to allow candidates to make beforehand any special
tools or jigs (e.g. templates, bending formers) required.

Paper 4: Continuous assessment (Design Project) 25%
The Design project will be done during the course of the school year beginning in June and completing in November
of form 5, and beginning in January and completing in October of form 6. The design project guidelines will be sent to

examination centres as advance information.

(c) SPECIFICATION GRID

Assessment | Paper 1 Paper 2 Paper 3 Paper 4

Objectives Theory, drawing and | Practical (bench Machine Continuous
design fitting and work Assessment

fabrication) (design project)

1 X X X X

2 X X X X

3 X X X X

4. X X X X

5. X X X X

6. X X X X

Weighting 20% 20% 20% 40%

Objectives Paper 1 Paper 2 Paper 3 Paper 4

Knowledge with 50 20 20 20

understanding

Practical skills 20 50 50 30

and their

application

Decision making 30 30 30 50

and judgment

21
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