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1.0 Preamble

1.1 Introduction

In developing the Mechanical Mathematics syllabus,
attention was paid to the need to further the learners’
understanding of concepts for future studies and career
development. This syllabus seeks to provide a sound
treatment of Mechanical Mathematics as a learning area
whose laws and principles are used as models in indige-
nous knowledge systems and technology. In this learning
area, a holistic approach is highly recommended where-
by learners are expected to show expertise, intelligence
and innovativeness in the spirit of Unhu/Ubuntu/Vumun-
hu in their conduct.

The intention is to provide wider opportunities for learn-
ers who wish to acquire competences in scientifically
and technologically based areas required for the nation-
al human capital development needs and enterprising
activities in the 21st century. In learning Mechanical
Mathematics, learners should be helped to acquire a
variety of skills, knowledge and processes, and develop
positive attitude towards the learning area. These will
enhance the ability to investigate and interpret numerical
and spatial relationships as well as patterns that exist in
Mathematics and in the world in general. The syllabus
also caters for learners with diverse needs to experience
Mechanical Mathematics as relevant and worthwhile. It
also desires to produce a learner with the ability to com-
municate mathematical ideas and information effectively.

1.2 Rationale

In line with socio-economic transformation, Zimbabwe
has embarked on industrialisation reforms and hence the
need to cultivate self-reliance under which high Me-
chanical Mathematics skills are required. The thrust is to
provide wider opportunities for the learners who desire to
undertake technologically and industrially related sci-
entific research areas and careers such as architecture
and engineering. Moreso, the learning area is anchored
on developing wholesome learners who have the abil-

ity to add value and improve indigenous inventions. In
this regard, Mechanical Mathematics provides a sound
grounding for development and improvement of the
learner’s intellectual competencies in logical reasoning,
spatial visualisation, analytical and innovative thinking.
This learning area enables learners to develop skills
such as accuracy, research and analytical competencies
essential for life and sustainable development.

1.3 Summary of Content

The Form 5 - 6 Mechanical Mathematics syllabus will
cover the theoretical concepts and their application. This
two year learning area consists of dynamics, static me-
chanics and natural laws of motion.

1.4 Assumptions

It is assumed that the learner
* has passed at least one of the following at form 4:

[1 Mathematics
I Pure Mathematics
(1 Additional Mathematics

» has ability and interest in Mathematics
1.5 Cross Cutting Themes

The following are some of the cross cutting themes in
Mechanical Mathematics:-

* Problem solving

» Disaster and risk management
 ICT

« Communication and team building
* Environmental issues

* Business and financial literacy

* Gender

* Inclusivity

» Enterprise skills

2.0 Presentation of Syllabus

The Mechanical Mathematics syllabus is a single doc-
ument covering forms 5 — 6. It contains the preamble,
aims, objectives, syllabus topics, scope and sequence,
competency matrix and assessment procedures. The
syllabus also suggests a list of resources to be used
during the teaching and learning process.

3.0 Aims

The syllabus will enable learners to:

3.1 acquire Mechanical Mathematics skills which
help them to apply Mathematics in industry
and technology

3.2 understand the nature of Mechanical Mathe-



Mechanical Mathematics Syllabus Forms 5 - 6

matics and its relationship to Science, Technol-
ogy, Engineering and Mathematics (STEM )
3.3 engage, persevere, collaborate and show
intellectual honesty in performing tasks in
Mechanical Mathematics, in the spirit of Unhu/

Ubuntu/Vumunhu

3.4 apply Mechanical Mathematics concepts and
techniques in other learning areas

3.5 acquire enterprising skills through modelling,
research and project based learning

3.6 develop critical thinking, innovativeness, cre-

ativity and problem solving skills for sustain-
able development

3.7 develop their ability to formulate problems
mathematically, interpret a mathematical
solution in the context of the original problem,
and understand the limitations of mathematical
models

4.0 Objectives

The learners should be able to:

4.1 apply relevant Mechanical Mathematics sym-
bols, definitions, terms and use them appropri-
ately in problem solving

4.2 use appropriate skills and techniques that
are necessary in other learning areas and for
further studies

4.3 construct and use appropriate Mechanical
Mathematics models in solving problems in life

4.4 communicate Mechanical Mathematics ideas
and information

4.5 apply Mechanical Mathematics techniques to
solve problems in an ethical manner

4.6 use estimation procedures to acceptable de-
gree of accuracy

4.7 present data through appropriate representa-

tions

4.8 draw inferences through correct manipulation
of data

4.9 use I.C.T tools to solve Mechanical Mathemat-
ics problems

5.0 Methodology and Time Allo-
cation

5.1 Methodology

It is recommended that teachers use teaching techniques
in which Mechanical Mathematics is seen as a learning

area which arouse an interest and confidence in tackling
problems both in familiar and unfamiliar contexts. The
teaching and learning of Mechanical Mathematics must
be learner centred and practically oriented. Multi-sen-
sory approaches should also be applied during teaching
and learning of Mechanical Mathematics. The following
are some of the suggested methods:

* Problem solving

*  Modelling

*  Group work

» Guided discovery

+ Demonstration and illustration
* Experimentation

» Interactive e-learning

» Self-activity/ Independent learning
» Exposition

+ Visual tactile

* Research

« Expert guest presentation

5.2 Time Allocation

Ten periods of 40 minutes each per week should be
allocated.

Learners are expected to participate in the following
activities:-

- Mechanical Mathematics Olympiads

- Mechanical Mathematics and Science exhibitions

- Mechanical Mathematics seminars

- Mechanical Mathematical tours

- School on the shop floor (exposure to industrial
processes)

6.0 Topics

The following topics will be covered from Form 5 to 6

6.1.  Vectors

6.2. Forces and equilibrium

6.3. Kinematics of motion in a straight line
6.4. Newton’s Laws of motion

6.5. Motion of a projectile

6.6. Momentum and impulse

6.7.  Centre of mass

6.8. Elasticity

6.9. Energy, Work and Power

6.10. Circular Motion
6.11. Linear motion under a variable force
6.12. Simple harmonic motion
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Mechanical Mathematics Syllabus Forms 5 - 6

9.0 Assessment

9.1 Assessment Objectives
The assessment will test candidate’s ability to:-

» recall and use Mechanical Mathematics facts, concepts and techniques

* interpret and use Mechanical Mathematics data, symbols and terminology

» sketch and interpret graphs accurately

» formulate appropriate Mechanical Mathematics models for given life situations

» evaluate Mechanical Mathematics models including an appreciation of the assumptions made and interpret, justify
and present the result from a mathematical analysis in a form relevant to the original problem

» recognise the appropriate Mechanical Mathematics procedure for a given situation

« formulate problems into Mechanical Mathematics terms, select and apply appropriate techniques of solutions

» conduct research project related to Mechanical Mathematics

» construct Mechanical Mathematics arguments through appropriate use of precise statements, logical deduction
and inference and by the manipulation of mathematical expressions

9.2 Scheme of Assessment

Forms 5 - 6 Mechanical Mathematics assessment will be based on 30% continuous assessment and 70% summative
assessment.

The syllabus’ scheme of assessment is grounded in the principle of equalisation of opportunities hence, does not con-
done direct or indirect discrimination of learners.

Arrangements, accommodations and modifications must be visible in both continuous and summative assessments
to enable candidates with special needs to access assessments and receive accurate performance measurement of
their abilities. Access arrangements must neither give these candidates an undue advantage over others nor compro-
mise the standards being assessed.

Candidates who are unable to access the assessments of any component or part of component due to disability (tran-
sitory or permanent) may be eligible to receive an award based on the assessment they would have taken.

NB For further details on arrangements, accommodations and modifications refer to the assessment procedure book-
let.

a) Continuous Assessment

Continuous assessment for Form 5 — 6 will consists of topic tasks, written tests, end of term examinations, project and
profiling to measure soft skills

i. Topic Tasks
These are activities that teachers use in their day to day teaching. These should include practical activities, assign-
ments and group work activities.

ii. Written Tests
These are tests set by the teacher to assess the concepts covered during a given period of up to a month. The tests
should consist of short structured questions as well as long structured questions.

iii. End of term examinations

These are comprehensive tests of the whole term’s or year’s work. These can be set at school, district or provincial
level.

iv. Project

This should be done from term two to term five.
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Mechanical Mathematics Syllabus Forms 5 - 6

Summary of Continuous Assessment Tasks

From term two to five, candidates are expected to have done the following recorded tasks:

* 1 Topic task per term

2 Written tests per term
1 End of term test per term

* 1 Project in four terms

Detailed Continuous Assessment Tasks Table

Term Number of Topic Number of Written Tests Number of End | Project Total
Tasks Of Term Tests
2 1 2 1 1
3 1 2 1
4 1 2 1
5 1 2 1
Weighting 25% 25% 25% 25% 100%
Actual Weight | 7.5% 7.5% 7.5% 7.5% 30%
Specification Grid for Continuous Assessment
Component Skills Topic Written Tests End of Term Project
Tasks
Skill 1 50% 50% 50% 20%
Knowledge &
Comprehensive
Skill 2 40% 40% 40% 40%
Application &
Analysis
Skill 3 10% 10% 10% 40%
Synthesis &
Evaluation
Total 100% 100% 100% 100%
Actual weighting 7.5% 7.5% 7.5% 7.5%
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Mechanical Mathematics Syllabus Forms 5 - 6

b. Summative Assessment
The examination will consist of 2 papers: paper 1 and paper 2, each to be written in 3 hours

The table below shows the information on weighting and types of papers to be offered.

Paper 1 Paper 2 Total
Weighting 35% 35% 70%
Type of Paper Approximately 15 Short 8 structured questions where

answer structured questions, candidates answer any 5, and

where candidates answer all each question carrying 20

questions marks
Marks 100 100 200

Specification Grid for Summative Assessment

Paper 1 Paper 2 Total Weighting
Skill 1 50% 30% 80% 28%
Knowledge &
Comprehension
Skill 2 40% 50% 90% 31,5%
Application &
Analysis
Skill 3 10% 20% 30% 10,5%
Synthesis &
Evaluation
Total 100% 100% 200%
Weighting 35% 35% 70%
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9.3 ASSESSMENT MODEL

Learners will be assessed using both continuous and summative assessments

ASSESSMENT OF LEARNER PERFORMANCE IN
MECHANICAL MATHEMATICS 100%

CONTINUOUS ASSESSMENT 30%

A 4

v

A 4

SUMMATIVE ASSESSMENT 70%

|

A4 v

Paper 2
35%

N

y

Topic Tasks| | Written Tests | | End of term Project Paper 1
7.5% 7.5% Tests 7.5% 7.5% 35%
> l l
PROFILING A4 A g l
~ CONTINUOUS ASSESSMENT 30%
PROFILE

l

PROFILE

EXIT

SUMMATIVE ASSESSMENT 70%

A 4

FINAL MARK
100%
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