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Intfroduction

Overview of NSC Mathematics

Mathematics is a compulsory subject area in
the NSC. In the Academic (General) pathway,
students must offer four subjects from Group A,
to include either Mathematics or Mathematical
Literacy. Ecctis has analysed only the curriculum
information for Mathematics (not Mathematical
Literacy). Students offering NSC Physical
Sciences are required to take Mathematics as
a compulsory subject. All NSC Mathematics
curricula are infended to develop a functioning
knowledge of the subject, including their
competences in mathematical reasoning. This
is infended as preparation for more abstract
mathematics in subsequent education or career
paths.!

Structure of Appendix

This subject comparison appendix addresses
the relationship between NSC Mathematics and
subjects which fulfil similar roles in five alternative
programmes. This appendix is structured to
first demonstrate points of comparability and
contrasts between the subjects (under the
subheading Comparison) and then to synthesise
this info Key Findings with a particular focus
on skill development. This analysis examines alll
comparison subjects against NSC Mathematics
simultaneously, to enable stakeholders to see
the range of similarities and differences across
the international contexts in a single place.
The analysis is based on the review of the
NSC Mathematics curriculum and assessment
documentation for grades 10 to 12, and
more specifically on the 2011 Curriculum and
Assessment Policy Statement for Mathematics
and the 2017 Examination Guidelines and the
2020 Marking Guidelines for Mathematics.

' National Curriculum Statement (NCS) (2011), Curriculum and Assessment Policy Statement Grades 10-12

Mathematics, p. 10.



Comparison

Subjects in Context

A single  Mathematics programme  from
Cambridge International AS/A Level is used
for comparison, this subject is non-compulsory
within  the wider programme. Cambridge
International Mathematics covers a large range
of core mathematics topics referred to as “pure
mathematics”. Core mathematics, in this report,
is a phrase used to differentiate content that is
statistical, mechanical, or “core” (i.e. general
mathematics that does not fall into either prior
category).

In some programmes, optional fopics are
offered which focus in depth on mechanics,
statistics, and decision mathematics. A Further
Mathematics International A Levelis also offered
by Cambridge International; that curriculum
was not analysed here.

The IB Diploma Programme offers multiple
Mathematics curricula. From 2021 onwards, new
Mathematics curricula have been developed
which are called Mathematics: Analysis and
Approaches (available at Higher Level and
Standard Level) and Mathematics: Applications
and Interpretation (available at Higher Level
and Standard Level). However, in this report
Ecctis have used the generation of Mathematics
curricula which were used up to 2021 (as a
priority was placed by Umalusi on comparison
with subjects which have already completed
a full teaching and assessment cycle). The B
DP Mathematics curricula available up to 2021
were Further Mathematics (Higher Level only),
Mathematical Studies (Standard Level only) and
Mathematics (available at Higher Level and
Standard Level). Ecctis has considered the IB
DP Mathematics curriculum at both Higher and
Standard level. Mathematics is a compulsory
subject in order to be awarded the IB Diploma;

however, students get the choice as to which
level they would like to study. The HL requires an
additional 100 guided learning hours and covers
several more topics.

The NSW HSC has five different Mathematics
curricula:  Advanced Level, Standard 1,
Standard 2, Extension 1 and Extension 2 — all of
which are non-compulsory. Standard 1 and 2 are
very similar with small variations in the content
regarding the sub-topics. Extensions 1 and 2
cover additional mathematics topics that would
not be included in core mathematics. In order
to provide as much breadth and perspective as
possible on relevant comparisons with the NSC
Mathematics curriculum, Ecctis has elected to
include Standard 1 and 2 as well as Advanced.
Advanced Mathematics differs from Standard
level as it covers a greater quantity and variety
of mathematics topics.

KCSE Mathematics is a compulsory subject for
students to obtain the KCSE certificate. Two
options are offered: KCSE Mathematics A and
KCSE Mathematics B. Only KCSE Mathematics
A has been used as a comparison point for this
analysis as preliminary analysis suggested that
Mathematics A is taken by a larger number of
students in the KCSE system and is the more
valuable comparison point for the NSC curricula
in question.

Ecctis has also included ZIMSEC Pure
Mathematics Forms 5-6. This subject articulates
aims such as enabling communication of
mathematical ideas and information as well
as developing a positive attitude tfowards this
subject area and enhancing “the ability to
investigate and interpret numerical and spatial
relationships as well as patterns that exist in
mathematics and in the world in general”.?

2 Zimbabwe Ministry of Primary and Secondary Education (2015), Pure Mathematics Syllabus Forms 5-6, p. 1.
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Entry Requirements, Duration, Mode of study within the programme, the mode of study,

Study, Progression Routes and any notable facts about progression routes
which study of each subject enables either

The table below summarises any entry nationally or internationally.

requirements for each subject, the duration of
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NSC Mathematics covers a period of 3 years
(grades 10-12). The enfry requirements for
Grade 10 include an official Grade 9 school
report which indicates that a learner has met
the requirements for promotion to Grade 10 or;
a General Education and Training Certificate
(GETC) for Adult Basic Education and Training
(ABET); oraNQF Level 1 Certificate whichrequires
two languages; or a recognised equivalent
qualification obtfained at NQF Level 1 which
requires two official languages, and an official
document of approval from the relevant Head
of Education confirming that a learner who
has received home education prior to Grade
10 has reached the required level in Grade 9.
Additionally, for Entrance info Grades 11 and 12,
an appropriate statement of achievement at
the appropriate levels is issued by an approved
or recognised assessment body. . Part-time and
full-fime learning opportunities are offered within
the NSC, with a recommended 4.5 guided
learning hours per week. NSC Mathematics
aims to provide students with access to higher
education, facilitate the fransition of learners
from education institutions to the workplace and
to provide employers with a sufficient profile of a
learner’'s competences.

The majority of programmes include assumed
prior learning. Some are more specific at the
subject level. For example, the IB Diploma
Programme assumes that students will be
familiar in core mathematics topics prior to
SL and HL, including the following: Number,
Sets and Numbers, Algebra, Trigonometry,

Geometry, Coordinate Geometry and Statistics
and Probability. NSW HSC Mathematics
curricula assume that students have studied
the content and achieved the outcomes of the
Mathematics Years 7-10 syllabus. All learners are
tfaught Mathematics in the lower grades (Grade
R - 9). A minimum mark of 30% is required for a
learner to offer Mathematics in Grade 10.

The number of recommended study hours per
week and hour per year show many similarities
across these Mathematics curricula.

Similar tfo the NSC, all programmes aim to
prepare students for further studies or higher
education. Facilitation of the fransition of
learners from education to the workplace is also
highlighted by many curricula analysed here.

Subject Aims
The following table lists the stated aims
of each subject according to each

programme’s documentation. Where curriculum
documentation doesnot explicitly articulate aims
with, for example, a subheading titled “Aims”,
Ecctis have selected passages or extracts which
most closely resemble a brief overview of the
subject’s purpose. This is infended to enable
comparison between the different curricula
as effectively as possible. Where something
not labelled "aims” has been used to stand-
in for curriculum aims, this is explained in the
descriptive analysis underneath the table.



Table 2: Comparison of subject aims

NSC | « To develop fluency in computation skills without relying on the usage of calculators.

Mathematics? | « Mathematical modelling is an important focal point of the curriculum. Real life
problems should be incorporated into all sections whenever appropriate. Examples
used should be redlistic and not contrived. Contextual problems should include issues
relating fo health, social, economic, cultural, scientific, political and environmental
issues whenever possible.

¢ To provide the opportunity to develop in learners the ability to be methodical, to
generalize, make conjectures and try to justify or prove them.

e To be able to understand and work with number system.

¢ To show Mathematics as a human creation by including the history of Mathematics.

¢ To promote accessibility of Mathematical content to all learners. It could be achieved
by catering for learners with different needs.

e To develop problem-solving and cognitive skills. Teaching should not be limited to
“how” but should rather feature the “when” and “why” of problem types. Learning
procedures and proofs without a good understanding of why they are important will
leave learners ill-equipped fo use their knowledge in later life.

e To prepare the learners for further education and training as well as the world of work.

IB DP | The aims of Mathematics SL are to enable students to:
Mathematics | ¢ enjoy mathematics, and develop an appreciation of the elegance and power of
(sL)= mathematics
* develop an understanding of the principles and nature of mathematics
e communicate clearly and confidently in a variety of contexts
* develop logical, critical and creative thinking, and patience and persistence in
problem-solving
¢ employ and refine their powers of abstraction and generalization
* apply and transfer skills fo alternative situations, to other areas of knowledge and to
future developments
e appreciate how developments in tfechnology and mathematics have influenced each
other
e appreciate the moral, social and ethical implications arising from the work of
mathematicians and the applications of mathematics
* appreciate the international dimension in mathematics through an awareness of the
universality of mathematics and its multicultural and historical perspectives
e appreciate the confribution of mathematics to other disciplines, and as a particular
“area of knowledge” in the Theory of Knowledge (TOK) course.

IB DP | The aims of Mathematics HL are to enable students to:
Mathematics | ¢ enjoy mathematics, and develop an appreciation of the elegance and power of
(HL)™ mathematics
¢ develop an understanding of the principles and nature of mathematics
e communicate clearly and confidently in a variety of contexts
* develop logical, critical and creative thinking, and patience and persistence in
problem-solving

* employ and refine their powers of abstraction and generalization

12 National Curriculum Statement (NCS) (2011), Curriculum and Assessment Policy Statement Grades 10-12
Mathematics.

1 International Baccalaureate (2012), Diploma Programme: Mathematics Standard Level (SL) Guide.

' International Baccalaureate (2012), Diploma Programme: Mathematics Higher Level (HL) Guide.
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Subject Aims

* apply and transfer skills fo alternative situations, to other areas of knowledge and to
future developments

e appreciate how developments in technology and mathematics have influenced each
other

e appreciate the moral, social and ethical implications arising from the work of
mathematicians and the applications of mathematics

e appreciate the infernational dimension in mathematics through an awareness of the
universality of mathematics and its multicultural and historical perspectives

e appreciate the contribution of mathematics to other disciplines, and as a particular
“area of knowledge” in the TOK course.

Cambridge | The aims are to enable students to:
International | ¢ develop their mathematical knowledge and skills in a way which encourages
AS/A Level confidence and provides satisfaction and enjoyment
Mathematics' | ¢ develop an understanding of mathematical principles and an appreciation of
mathematics as a logical and coherent subject
e acquire a range of mathematical skills, parficularly those which will enable them to use
applications of mathematics in the context of everyday situations and of other subjects
they may be studying
e develop the ability to analyse problems logically
e recognise when and how a situation may be represented mathematically, identify and
interpret relevant factors and select an appropriate mathematical method to solve the
problem
¢ use mathematics as a means of communication with emphasis on the use of clear
expression
e acquire the mathematical background necessary for further study in mathematics or
related subjects.

KCSE | « develop a positive aftitude towards learning Mathematics;

Mathematics | ¢ perform mathematical operations and manipulations with confidence, speed and
accuracy;

e think and reason precisely, logically and critically in any given situation;

¢ develop investigative skills in Mathematics;

e identify, concretise, symbolise and use Mathematical relationships in everyday life;

e comprehend, analyse, synthesise, evaluate and make generalizations so as fo solve
Mathematical problems;

» collect, organise, represent, analyse, interpret data and make conclusions and
predictions from its results;

¢ apply mathematical knowledge and skills to familiar and unfamiliar situations;

e appreciate the role, value and use of Mathematics in society;

e develop a willingness to work collaboratively;

e acquire knowledge and skills for further education and training;

e communicate mathematical ideaos.

15 Cambridge International Examinations (2016), AS and A Level 2016: Syllabus: Cambridge International AS and
A Level Mathematics 9709.

¥ The Kenya National Examinations Council (2014), Kenya Certificate of Secondary Education (KCSE):
Examinations Regulations and Syllabuses.



Subject Aims

ZIMSEC Forms | This syllabus is intfended to provide a guideline for Forms 5 - é learners which will enable
5-6 Pure | them tfo:

Mathematics' | ¢ acquire enterprising skills through modelling, research and project-based learning

¢ develop the abilities to reason logically, to communicate mathematically, and to learn
co-operatively and independently

e develop an appreciation of the applicability, creativity and power of pure
mathematics in solving a broad range of problems

» understand the nature of Pure Mathematics and its relationship to other branches of
mathematics and STEM in general.

e appreciate the use of ICT tools in solving pure mathematical problems

* engage, persevere, collaborate and show intellectual honesty in performing tasks in
Pure Mathematics, in the spirit of Unhu/ Ubuntu/Vumunhu

NSW HSC | The study of Mathematics Advanced enables students to enhance their knowledge and
Advanced | understanding of what it means to work mathematically, develop their understanding of
Mathematics™ | the relationship between ‘real-world’ problems and mathematical models and extend
their skills of concise and systematic communication.

The Mathematics Advanced course forms a continuum to provide opportunities at
progressively higher levels for students fo acquire knowledge, skills and understanding

in relation to concepts within the area of mathematics that have applications in an
increasing number of contexts. These concepts and applications are appropriate to the
stfudents’ confinued experience of mathematics as a coherent, interrelated, interesting
and infrinsically valuable study that forms the basis for future learning. The concepts and
techniques of differential and integral calculus form a strong basis of the courses, and
are developed and used across the courses, through a range of applications and in
increasing complexity.

The Mathematics Advanced course is focused on enabling students to appreciate
that mathematics is a unique and powerful way of viewing the world to investigate
order, relation, pattern, uncertainty and generality. The course provides students with
the opportunity to develop ways of thinking in which problems are explored through
observation, reflection and reasoning.

The Mathematics Advanced course provides a basis for further studies in disciplines
in which mathematics and the skills that constitute thinking mathematically have an
important role. It is designed for those students whose future pathways may involve
mathematics and its applicatfions in a range of disciplines at the tertiary level.

NSW HSC | The study of Mathematics Standard enables students to develop their knowledge and
Standard 1 | understanding of what it means to work mathematically, improve their skills to solve
Mathematics' | problems relating to their present and future needs and aspirations, and improve their

understanding of how to communicate in a concise and systematic manner.

The Mathematics Standard courses are focused on enabling students to use
mathematics effectively, efficiently and critically to make informed decisions in their daily
lives. They provide students with the opportunities to develop an understanding of, and
competence in, further aspects of mathematics through a large variety of real-world

applications for a range of concurrent HSC subject.

17 Zimbabwe Ministry of Primary and Secondary Education (2015), Pure Mathematics Syllabus Forms 5-6.

18 New South Wales Education Standards Authority (2018), NSW Syllabus for the Australian Curriculum:
Mathematics Advanced Stage 6 Syllabus.

7 New South Wales Education Standards Authority (2018), NSW Syllabus for the Australian Curriculum:
Mathematics Standard Stage 6 Syllabus.



Subject Aims

further training.

Mathematics Standard 1 is designed to help students improve their numeracy by building
their confidence and success in making mathematics meaningful. Numeracy is more
than being able to operate with numbers. It requires mathematical knowledge and
understanding, mathematical problem-solving skills and literacy skills, as well as positive
aftitudes. When students become numerate they are able to manage a situation or solve
a problem in real contexts, such as everyday life, work or further learning. This course
offers students the opportunity to prepare for post-school options of employment or

NSW HSC
Standard 2
Mathematics?®

The study of Mathematics Standard enables students o develop their knowledge and
understanding of what it means to work mathematically, improve their skills to solve
problems relating to their present and future needs and aspirations, and improve their
understanding of how to communicate in a concise and systematic manner.

The Mathematics Standard courses are focused on enabling students to use
mathematics effectively, efficiently and critically fo make informed decisions in their daily
lives. They provide students with the opportunities to develop an understanding of, and
competence in, further aspects of mathematics through a large variety of real-world
applications for a range of concurrent HSC subjects.

Mathematics Standard 2 is designed for those students who want to extend their
mathematical skills beyond Stage 5 but are not seeking the in-depth knowledge of higher
mathematics that the study of calculus would provide. This course offers students the
opportunity fo prepare for a wide range of educational and employment aspirations,
including continuing their studies at a tertiary level.

The content of this table was drawn from:

NSC curriculum aims were drawn from the
“specific aims” subsection of the subject
curriculum guide.

IB DP curriculum aims were drawn from the
"aims” subsection of the subject curriculum
guide.

Cambridge Infternafional  AS/A  Level
curriculum aims were drawn from the “aims”
subsection of the subject curriculum guide.
KCSE aims were drawn from the “General
Objectives” bullet point list in the curriculum
guide, as there is no specific “aims” or
"purpose” subsections.

Zimbabwe Forms 5-6 aims were drawn
from the “aims” subsection of the subject
curriculum guide.

NSW curriculum aims were drawn from the
“Ratfionale” and “Aim” subsections of the
subject curriculum guide.

NSC Mathematics aims include progression
routes, for example, the aim to prepare the
learners for further education and fraining as
well as the world of work. Similar to the NSC,
KSCE Mathematics, Cambridge International
AS/A Level and NSW HSC Mathematics curricula
include a focus on the progression of students
for further study post qualification.

NSC Mathematics aims to develop skills such
as problem solving and cognitive skills. This s
echoed by all programmes, for example, from
the IB Diploma SL and HL aims:

* Develop logical, critical and creative
thinking, and patience and persistence in
problem-solving

And from the NSC:

e To develop problem-solving and cognitive
skills. Teaching should not be limited to

20
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“how” but should rather feature the “when”
and “why"” of problem types. Learning
procedures and proofs without a good
understanding of why they are important
will leave learners ill-equipped to use their
knowledge in later life.

NSC Mathematics aims promote the use of
real-life problems that can be incorporated
into all topics whenever appropriate, as well as
contextual problems that include realistic issues
(health, social, economic, cultural, scientific,
political and environmental issues). This is also
covered across the majority of Mathematics
curricula analysed here (Cambridge
Infernational AS/A Level, KCSE Mathematics,
NSW HSC Mathematics Advanced and Standard
1 and 2).

There are also some notable points of differences
when looking across the range of subject aims.
Some programmes (ZIMSEC and IB DP) include
the aim to improve the use of technology to aid
solving problems and applying mathematics.
NSC Mathematics encourages the development
of fluency in computation skills without relying
on the usage of calculators. The IB DP and the
NSC Mathematics include a subject aim related
to the history of mathematics. More specifically,
in the IB DP Mathematics HL this is evident as

Table 3: Comparison of learning outcomes

the subject aims seek to enable students to
“"appreciate the infernational dimension in
mathematics through an awareness of the
universality of mathematics and its multicultural
and historical perspectives”.?’  Additionally,
this is also evident in one of the subject aims
of the NSC Mathematics which focuses on
supporting students to “show Mathematics as
a human creation by including the history of
Mathematics”.??

Learning Outcomes

The following fable lists the learning
outcomes named in each programme’s
subject documentation. Where curriculum

documentation does not explicitly articulate
learning outcomes with, for example, a
subheading titled “Learning Outcomes”, Ecctis
have selected lists or extracts which most
closely resemble the expected knowledge,
skills and competencies that students should
have on completion of a programme of
study. This is infended to enable comparison
between the different curricula as effectively
as possible. Where something not labelled
“Learning Outcomes” has been used to stand-
in for learning outcomes, this is explained in the
descriptive analysis underneath the table.

Learning Outcomes

NSC
Mathematics?

and critically;

diagrams

To develop essential mathematical skills the learner should:

e develop the correct use of the language of Mathematics;

e collect, analyse and organise quantitative data to evaluate and critique conclusions;
mathematics grades 10-12 caps 9

* use mathematical process skills to identify, investigate and solve problems creatively

* use spatial skills and properties of shapes and objects to identify, pose and solve
problems creatively and critically;

¢ participate as responsible citizens in the life of local, national and global communities;

e communicate appropriately by using descriptions in words, graphs, symbols, tables and

21 International Baccalaureate (2012), Diploma Programme: Mathematics Higher Level (HL) Guide, p. 8.

22 National Curriculum Statement (NCS) (2011), Curriculum and Assessment Policy Statement Grades 10-12

Mathematics, p. 8.
2 Jpbid.



Learning Outcomes

IB DP | Having followed a DP Mathematics SL curriculum, students will be expected to
Mathematics | demonstrate the following.

(SL)* | « Knowledge and understanding: recall, select and use their knowledge of
mathematical facts, concepts and techniques in a variety of familiar and unfamiliar
contexts.

¢ Problem-solving: recall, select and use their knowledge of mathematical skills, results
and models in both real and abstract contexts to solve problems.

¢ Communication and interpretation: tfransform common realistic contexts into
mathematics; comment on the context; sketch or draw mathematical diagrams,
graphs or constructions both on paper and using fechnology; record methods,
solutions and conclusions using standardized notation.

e Technology: use technology, accurately, appropriately and efficiently both to explore
new ideas and fo solve problems.

¢ Reasoning: consfruct mathematical arguments through use of precise statements,
logical deduction and inference, and by the manipulation of mathematical
expressions.

¢ Inquiry approaches: investigate unfamiliar situations, both abstract and real-world,
involving organizing and analysing information, making conjectures, drawing
conclusions and festing their validity.

IB DP | Having followed a DP Mathematics HL curriculum, students will be expected to
Mathematics | demonstrate the following.

(HL)?*® | » Knowledge and understanding: recall, select and use their knowledge of
mathematical facts, concepts and techniques in a variety of familiar and unfamiliar
confexts.

Problem-solving: recall, select and use their knowledge of mathematical skills, results
and models in both real and abstract contexts to solve problems.

* Communication and interpretation: transform common realistic contexts into
mathematics; comment on the context; sketch or draw mathematical diagrams,
graphs or constructions both on paper and using technology; record methods,
solutions and conclusions using standardized notation.

Technology: use technology, accurately, appropriately and efficiently both to explore
new ideas and to solve problems.

Reasoning: construct mathematical arguments through use of precise statements,
logical deduction and inference, and by the manipulation of mathematical
expressions.

Inquiry approaches: investigate unfamiliar situations, both abstract and real-world,

involving organizing and analysing information, making conjectures, drawing
conclusions and testing their validity.

Cambridge | The assessment objectives (AOs) are:
International | AO1 Knowledge and understanding
AS/A Level | « Show understanding of relevant mathematical concepts, terminology and notation
Mathematics? | ¢ Recall accurately and use appropriate mathematical manipulative techniques
AO2 Application and communication
* Recognise the appropriate mathematical procedure for a given situation

% International Baccalaureate (2012), Diploma Programme: Mathematics Standard Level (SL) Guide.

% International Baccalaureate (2012), Diploma Programme: Mathematics Higher Level (HL) Guide.

26 Cambridge International Examinations (2016), AS and A Level 2016: Syllabus: Cambridge International AS and
A Level Mathematics 9709.



Learning Outcomes

* Apply appropriate combinations of mathematical skills and techniques in solving
problems

¢ Present relevant mathematical work, and communicate corresponding conclusions, in
a clear and logical way

KCSE | « develop a positive attitude towards learning Mathematics;

Mathematics?” | « perform mathematical operations and manipulations with confidence, speed and
accuracy;

¢ think and reason precisely, logically and critically in any given situation;

* develop investigative skills in Mathematics;

e identify, concretise, symbolise and use Mathematical relationships in everyday life;

e comprehend, analyse, synthesise, evaluate and make generalizations so as to solve
Mathematical problems;

e collect, organise, represent, analyse, interpret data and make conclusions and
predictions from its results;

* apply mathematical knowledge and skills to familiar and unfamiliar situations;

e appreciate the role, value and use of Mathematics in society;

e develop a willingness to work collaboratively;

* acquire knowledge and skills for further education and training;

¢ communicate mathematical ideas

ZIMSEC Forms | By the end of the two-year learning period, the learners should be able to:
5-6 Pure | * make use of a variety of mathematical skills (including graphing, proving, modelling,

Mathematics? finding patftern and problem solving) in the learning and application of Pure
Mathematics.

¢ communicate pure mathematical ideas and information

e produce imaginative and creative work arising from pure mathematical ideas

* choose strategies to construct arguments and proofs in both concrete and abstract
settings

e construct and use mathematical models in solving problems in life

e apply pure mathematical ideas in other branches of mathematics and STEM in
general.

e demonstrate perseverance, diligence, cooperation and intellectual honesty.

e use ICT tools to solve pure mathematical problems.

e conduct research projects including those related fo enterprise

NSW HSC | Studentfs:
Advanced | * develop knowledge, skills and understanding about efficient strategies for pattern

Mathematics? recognition, generalisation and modelling techniques

¢ develop the ability fo use mathematical concepts and skills and apply complex
fechniques to the modelling and solution of problems in algebra and functions,
measurement, financial mathematics, calculus, data, statistics and probability

¢ develop the ability fo use advanced mathematical models and techniques, aided
by appropriate technology, to organise information, investigate, model and solve
problems and interpret a variety of practical situations

* develop the ability to interpret and communicate mathematics logically and concisely
in a variety of forms.

2 New South Wales Education Standards Authority (2018), NSW Syllabus for the Australian Curriculum:
Mathematics Advanced Stage 6 Syllabus.

27 The Kenya National Examinations Council (2014), Kenya Certificate of Secondary Education (KCSE):
Examinations Regulations and Syllabuses.

2 Zimbabwe Ministry of Primary and Secondary Education (2015), Pure Mathematics Syllabus Forms 5-6.
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Learning Outcomes

Students value and appreciate:
¢ mathematics as an essential and rel

globe
¢ the importance of resilience and sel

and use have been largely in response to human needs by societies all around the

challenges and the importance of taking responsibility for their own learning and
evaluation of their mathematical development

evant part of life, recognising that its development

f-motivation in undertaking mathematical

NSW HSC | Students:

Standard 1 | -

Mathematics®®
based on mathematical concepts

e develop the ability fo use concepts

probability and networks

fechnology, to organise information

Students value and appreciate:

globe

develop the ability to apply reasoning, and the use of appropriate language, in the

evaluation and construction of arguments and the interpretation and use of models

in algebra and modelling, measurement, financial mathematics, data and statistics,

¢ develop the ability fo use mathematical skills and techniques, aided by appropriate

e develop the ability to interpret and communicate mathematics in a variety of written
and verbal forms, including diagrams and graphs.

* mathematics as an essential and relevant part of life, recognising that its development

and use have been largely in response to human needs by societies all around the

* the importance of resilience in undertaking mathematical challenges, taking
responsibility for their own learning and evaluating their mathematical development.

and apply technigques to the solution of problems

and interpret practical situations

NSW HSC
Standard 2
Mathematics®

See Mathematics Standard 1, above.

Where learning outcomes were drawn from:

NSC curriculum learning outcomes were
drawn from the “specific skills” subsection of
the subject curriculum guide.

IB DP curriculum learning outcomes were
drawn from the “assessment objectives”
subsection of the subject curriculum guide.
Cambridge International  AS/A  Level
curriculum learning outcomes were drawn
from the "assessment objectives” subsection
of the subject curriculum guide.

KCSE learning outcomes were drawn from
the “"General Objectives” bullet point list in
the curriculum guide, as there is no specific
“learning outcomes” subsections.

e Zimbabwe Forms 5-6 learning outcomes
were drawn from the “syllabus objectives”
subsections of the subject curriculum guide.

e NSW HSC curriculum learning outcomes
were drawn from “Objectives” subsections
of the subject curriculum guide.

NSC Mathematics covers a variety of different
skills that are presented as learning outcomes,
such as: spatial skills, problem-solving, critical
analysis, and mathematical process skills.
The spatial skills element of the NSC learning
outcomes is not mentioned in the other
programmes’ learning outcomes.

Problem-solving is mentioned as an essential

30

31

New South Wales Education Standards Authority (2018), NSW Syllabus for the Australian Curriculum:

Mathematics Standard Stage 6 Syllabus.
lbid.



mathematics skill that the learner should develop
in NSC Mathematics. Development of problem-
solving skills as a learning outcome is also key for
the majority of the other programmes (IB DP SL
and HL, Cambridge International AS/A Level,
KCSE Mathematics, and ZIMSEC).

The development of mathematical process skills
(included in the NSC specifications) is not widely
used across other Mathematics programmes;
however, a similar outcome is included in
ZIMSEC's learning outcomes as the following:

e  make use of a variety of mathematical skills
(including graphing, proving, modelling,
finding paftern and problem solving)
in the learning and application of Pure
Mathematics.

Communication has also been labelled as a key
learning outcome in NSC Mathematics through
the use of descriptions in words, graphs, symbols,
tables and diagrams. Again, communication
is an important skill that has been recognised
as a learning outcome across all of the other
programmes. For example, from NSW HSC
Standard 1 and 2:

e develop the ability to interpret and
communicate mathematics in a variety of
written and verbal forms, including diagrams
and graphs.

A skill that is not explicitly touched upon by the
NSC learning outcomes is the development of
reasoning skills, which is commonly menfioned

20

across other programmes (KSCE Mathematics,
NSW HSC Standard 1 and 2 and IB Diploma SL
and HL). For example, from NSW HSC Standard
1 and 2:

e develop the ability to apply reasoning, and
the use of appropriate language, in the
evaluation and construction of arguments
and the infterpretation and use of models
based on mathematical conceptfs.

However, reasoning is included in the NSC's
description of skills to be developed within
the cognifive level of “Complex Procedures”.
Specifically, the specification makes reference
fo *"problems involve complex calculations
and/or higher order reasoning”. Moreover,
within the cognitive level of “Problem Solving”
it is suggested that higher order reasoning and
processes are involved.

Content Areas

The following fable summarises the different
content areas included within each of the
comparison subjects. For ease of comparison,
content areas have been grouped by Ecctis. The
groups in the table below are labels assigned
by Ecctis according to analysis of subject
documentation and they do not necessarily
reflect the groupings or labels used in the
subject documentation for each programme.
For the full details of subject content in each
programme - listed in the order provided by
each programme’s documentation.



Table 4: Comparison of content areas

Core Mathematics Statistics Mechanics Other
NSC | Algebra and Equations Probability Finance
Mathematics®? | (and inequalities) and Growth
Patterns and Sequences | Stafistics (grade 10
Functions and graphs only)
Differential Calculus
(grade 12 only) Finance,
Analytical geometry growth and
Trigonometry decay (grade
Euclidean Geomeftry 11 and 12
and Measurement only)
IBDP | Algebra Statistics and Mathematical
Mathematics | Functions and equations | probability exploration
(SL)*® | Circular functions and
frigonometry
Vectors
Calculus
IBDP | Algebra Statistics and Discrete
Mathematics | Functions and Equations | Probability (further mathematics
(HL)** | Circular Functions and option available) (optional)
Trigonometry
Vectors Mathematical
Calculus (further opftion exploration
available)
Sets, relations, and
groups (opftional)
Cambridge | Quadratics Representation of Forces and
International | Functions data Equilibrium
AS/A Level | Coordinate Geometry Permutations and Kinematics of motion

Mathematics3®

Circular Measure
Trigonometry

Series

Differentiation
Integration

Vectors

Logarithmic and
exponential functions
Numerical solution of
equations

Differential equations
Complex Numbers

combinations
Probability

Discrete random
variables

The Normal Distribution
The Poisson Distribution
Linear combinations of
random variables
Confinuous random
variables

Sampling and
estimation

Hypothesis tests

in a straight line
Newton's laws of
motion

Energy, work and
power

Motion of a projectile
Equilibrium of a rigid

body

Uniform motion in a

circle
Hooke's Law

Linear Motion under a

variable force

32
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35

National Curriculum Statement (NCS) (2011), Curriculum and Assessment Policy Statement Grades 10-12

Mathematics.

International Baccalaureate (2012), Diploma Programme: Mathematics Standard Level (SL) Guide.

International Baccalaureate (2012), Diploma Programme: Mathematics Higher Level (HL) Guide.
Cambridge International Examinations (2016), AS and A Level 2016: Syllabus: Cambridge International AS and
A Level Mathematics 9709.
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Core Mathematics Statistics Mechanics Other

KCSE | Numbers Statistics and Commercial
Mathematics®¢ | Measurement (1) Probability Arithmetic
Measurement (2)
Algebra
Linear Programming
Surds
Sequences and Series
Binomial Expansions
Formulae and Variation
Geometry
Graphs
Trigonometry (1)
Trigonometry (2)
Trigonometry (3)
Transformation
Vectors
Area approximation
Elementary Calculus
Navigation

ZIMSEC Forms | Algebra
5-6 Pure | ¢ Indices and Probability
Mathematics®” | ¢ Polynomials
e |dentities, equations
and inequalities
¢ Functions

e Relations

* Matrices

* Mathematical
induction

e Groups

Geometry and vectors

e Graphs and
coordinate geometry

e Vectors (up to three
dimensions)

Series and Sequences

e Sequences

e Series

Trigonometry

¢ Plane Trigonometry

¢ Trigonometrical
Functions

3 The Kenya National Examinations Council (2014), Kenya Certificate of Secondary Education (KCSE):
Examinations Regulations and Syllabuses.
37 Zimbabwe Ministry of Primary and Secondary Education (2015), Pure Mathematics Syllabus Forms 5-6.
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Calculus

¢ Differentiation

¢ Integration

¢ 1st Order differential
equations

Numerical methods

* Numerical Methods

Complex numbers

o Complex Numbers

¢ Types of Relationships

e Further Statistical

NSW HSC | Functions Statistical Analysis Financial
Advanced | « Working with functions | * Probability and Mathematics
Level® | « Graphing techniques discrete probability * Modelling
Trigonometric Functions distributions financial
e Trigonometry and ¢ Descriptive Statistics situations
measure of angles and Bivariate Data
* Trigonometric Analysis
functions and * Random Variables
identities
* Trigonometric
functions and graphs
Calculus
* Infroduction to
differentiation
 Differential calculus
¢ Applications of
differentiation
¢ Integral Calculus
Exponential and
Logarithmic Functions
e Logarithms and
Exponentials
NSW HSC | Algebra Statistical Analysis Financial
Standard 1 | < Formulae and e Data Analysis Mathematics
Mathematics®’ Equations ¢ Relative Frequency * Money
¢ Linear Relatfionships and Probability Matters

¢ Investment

Measurement Analysis e Depreci-

¢ Applications of afion and
Measurement Loans

* Working with Time Networks

¢ Right-angled Triangles * Networks

* Rates and Paths

¢ Scale Drawings

%  New South Wales Education Standards Authority (2018), NSW Syllabus for the Australian Curriculum:
Mathematics Advanced Stage 6 Syllabus.

7 New South Wales Education Standards Authority (2018), NSW Syllabus for the Australian Curriculum:
Mathematics Standard Stage 6 Syllabus.
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Core Mathematics Statistics Mechanics Other
NSW HSC | Algebra Statistical Analysis Financial
Standard 2 | « Formulae and e Bivariate data Mathematics
Mathematics* Equations Analysis ¢ Investments
¢ Linear Relationships ¢ The Normal and Loans
* types of relationships Distribution e Annuities
* Measurement ¢ Data Analysis * Money
¢ Applications of ¢ Relative Frequency Matters
Measurement and Probability Networks
e Working with Time e Network
* Non-right-angled Concepfts
Trigonometry e Crifical Path
¢ Rates and ratios Analysis
The NSC content syllabus contained mostly pure When looking across the comparison
mathematics, with some applied mathematics programmes’ content, there were some

in the areas of statistics and finance. Pure
mathematic topics in the NSC which were
commonly identified in other countries’ curricula
were those involving algebra, sequences,
functions, trigonometry, and calculus. However,
it can be noted that functions and frigonometry
were covered in less detail in KCSE Mathematics
and these along with calculus were studied
in less or no detail in NSW Standard 1 and 2.
Analytical Geometry content was identfified
in ZIMSEC, Cambridge International, KCSE,
and NSW. In confrast, the fopic of Euclidean
Geometry and the content within it was
significantly less common to other programmes.
With regards to applied topics, all programmes
except ZIMSEC offered statistics content as part
of their programme. ZIMSEC Pure Mathematics,
as the name implies, is the only programme not
to offer any applied topics such as statistics,
finance, mechanics, or decision mathematics.
Moreover, though KCSE offered statistics, it
was not covered in as much as the same
detail as NSC. Furthermore, similar to the NSC,
financed-based topics were included in KCSE
Mathematics, NSW HSC Advanced level, and
Standard 1 and 2, though not in Cambridge
International, IB DP or ZIMSEC.

common topics identified that were not present
in the NSC. Firstly, the topic of Infegration was
present in all comparison programmes (except
NSW Standard Level), which contrasts with
the NSC focus on differential calculus only.
Another topic common to other programmes
was that of Vectors, which was identified in
IB DP SL/HL, Cambridge International AS/A
Level, ZIMSEC, and KCSE (for NSW, vectors are
covered in Mathematics Extension 1 and 2, but
not in Advanced or Standard). Also worthy of
note were differences in the fopic of Stafistics.
Though much of the content in NSC was similar
fo other programmes, the sub-topic of linear
regression was only found in NSW content.
Instead, programmes tended to focus on
random variables and the binomial and normal
probability distributions.

Additionally, there are a few other notable
topics present in other comparison curricula
content, though, unlike the topics menfioned
above, these tended to be unique to specific
programmes rather than common. Firstly,
Cambridge International AS/A Level is unique
in offering a main topic area of ‘Mechanics’,
indeed no other programme (including NSC)
offers anything similar. Furthermore, at A-level,

0 lbid.
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there is a widerrange of statistical topics offered,
including Continuous Random  Variables,
Sampling and Estimation, Hypothesis Testing,
and Linear Combinations. It is important to note
that, unlike NSC, International AS level students
can choose fo take more pure mathematics
instead of any applied. However, International A
level students must take applied mathematics,
and can study either mechanics or statistics in
depth (where the topics listed above would be
covered), or they can study a combination of
both (inless depth). Turning to IB DP curricula, the
IB DP HL requires students to study an “additional
higher level” topic, with the options being either
extensions of content in Calculus and Statistics
and Probability, or a new ftopic — either Discrete
Mathematics or Sets, relations, and groups. The
content in each of these topics is not present
in the NSC. Finally, NSW Standard Level covers
fopics in decision mathematics (Networks and
Critical Path Analysis) which are not present in
the NSC content.

Though NSC generally covers topics in similar
depth and detail to most other programmes
and has complexity in certain topics such as
Euclidean Geometry, it can be noted that more
areas of complexity can be identified in the
content of some other programmes, namely
Cambridge International A Level, IB DP HL, and
ZIMSEC Forms 5 and 6. However, it must be
emphasised that these are the more advanced
options of study within each programme
and likely to be taken only by those with a
strong mathematical ability. For Cambridge
Infernational A Level, there are high levels of
complexity in the topics of integration, vectors,
complex numbers, differential equations, and
the applied mathematics options (statistics/
mechanics). For IB DP HL there are high levels
of complexity in the topics of complex numbers,

proof by induction, vectors, integration, and the
additional higher-level topics. For ZIMSEC Forms
5 and 6, areas demonstrating complexity are
complex numbers, Maclaurin and Taylor Series,
proof by induction, integration, differential
equations, matrices, vectors, and numerical
methods.*

As part of internal assessment, the NSC includes
investigations with an aim to develop students’
“skills of systematic investigation into special
cases with a view fo observing general frends,
making conjectures and proving them”. It is
suggested that NSC Mathematics investigations
are marked using rubrics which can be specific
to the task, or generic, listing the number of marks
awarded for each skill (40% for communicating
individual ideas and discoveries; 35% for the
effective consideration of special cases; 20% for
generalising, making conjectures and proving
or disproving these conjectures; and 5% for
presentation).*? Similarly, 1B DP Mathematics
includes the “Mathematical exploration”,
which requires students fo choose an area of
mathematicstoinvestigate andproduce areport
of length 6 — 12 pages. Students are marked on
Communication, Mathematical Presentation,
Personal Engagement, Reflection, and Use of
Mathematics.®® As can be seen, there are both
similar and different criteria here to the NSC.
Overall, both programmes offer investigative
tasks which allow for mathematical exploration
and can be accessed by all students - whilst
having scope for higher-attaining students to
produce work showing deeper complexity and
understanding. Though, it can be noted that
where IB has one, extensive project, the NSC
have more frequent internal assessments, for
which investigations make up a part of. Other
programmes offering investigative tasks as part
of internal assessment are ZIMSEC and NSW

4 Some of these topics (integration, vectors, complex numbers) do not automatically imply complexity, rather

they are listed on the basis that the programme includes sub-topics within them that demonstrate this.

41 National Curriculum Statement (NCS) (2011), Curriculum and Assessment Policy Statement Grades 10-12

Mathematics, p. 51.

4 International Baccalaureate (2012), Diploma Programme: Mathematics Standard Level (SL) Guide, p. 47.



Standard/Advanced. For NSW, there are several
ways that these can be carried out, including
an investigation of independent choice, a set
investigation/project, a guided investigation,
or scaffolded learning tasks culminating in
an open-ended or modelling style problem.
The criteria and weighting on which these are
assessed is unclear in documentation, however
it is stated that the assessments should allow
for “Working Mathematically” which includes
“Reasoning, Justifying, Communicating,
Problem-Solving and  Understanding”

reflecting some of the criteria in the NSC. There
is limited information on ZIMSEC projects, though
it is expected that one is to be undertaken as
part of "Continuous Assessment”. The weighting
of assessments should be 20% Knowledge and
Comprehension, 40% Application and 40%
Evaluation and Synthesis*, and should also be in
line with the assessment objectives. Finally, other
programmes, Cambridge International AS/A

Table 5: Comparison of assessment objectives

Level and KCSE Mathematics do not include
an investigation-style task as part of internal
assessment.

Assessment Objectives

The table below provides a list of the subject-
specific assessment objectives for each subject.
Where curriculum documentation does nof
explicitly articulate assessment objectives with,
for example, a subheading fitled “Assessment
Objectives”, Ecctis have selected lists or exiracts
which most closely resemble the knowledge,
skills and competencies that students are
assessed on. This is intended to enable
comparison between the different curricula as
effectively as possible. Where something not
labelled “Assessment Objectives” has been
used to stand-in for assessment objectives, this is
explained in the descriptive analysis underneath
the table.

_ Assessment Objectives

NSC
Mathematics*
Knowledge (20%)
* Straight recall

¢ Use of mathematical facts

Routine Procedures (35%)

of the subject)

¢ Perform well known procedures

¢ Simple applications and calculations which might involve few steps
 Derivation from given information may be involved

« |dentification and use (after changing the subject) of correct formulae

Documentation indicates cognitive levels (including weighting percentage) along with
corresponding skills fo be demonstrated:

¢ |dentification of correct formula on the information sheet (no changing of the subject)

* Appropriate use of mathematical vocabulary

e Estimation and appropriate rounding of numbers
¢ Proofs of prescribed theorems and derivation of formulae
¢ |dentification and direct use of correct formula on the information sheet (no changing

¢ Generally similar to those encountered in class

46

Mathematics.

44

45

26

National Curriculum Statement (NCS) (2011), Curriculum and Assessment Policy Statement Grades 10-12

NSW Education Standards Authority, available at Working Mathematically | NSW Education Standards
Zimbabwe Ministry of Primary and Secondary Education (2015), Pure Mathematics Syllabus Forms 5-6, p. 30.



Assessment Objectives

Complex Procedures (30%)

¢ Problems involve complex calculations and/or higher order reasoning

e There is often not an obvious route o the solution

e Problems need not be based on a real-world context

¢ Could involve making significant connections between different representations
e Require conceptual understanding

Problem Solving (15%)

¢ Non-routine problems (which are not necessarily difficult)

* Higher order reasoning and processes are involved

¢ Might require the ability to break the problem down into its constituent parts

IB DP | Having followed a DP Mathematics SL curriculum, students will be expected to

Mathematics | demonstrate the following.

(SL)¥ | = Knowledge and understanding: recall, select and use their knowledge of mathematical
facts, concepts and techniques in a variety of familiar and unfamiliar contexts.

* Problem-solving: recall, select and use their knowledge of mathematical skills, results
and models in both real and abstract contexts to solve problems.

* Communication and interpretation: fransform common realistic contexts into
mathematics; comment on the context; sketch or draw mathematical diagrams,
graphs or constructions both on paper and using technology; record methods,
solutions and conclusions using standardized notation.

¢ Technology: use technology, accurately, appropriately and efficiently both to explore
new ideas and to solve problems.

* Reasoning: consfruct mathematical arguments through use of precise statements,
logical deduction and inference, and by the manipulation of mathematical
expressions.

* Inquiry approaches: investigate unfamiliar situations, both abstract and real-world,
involving organizing and analysing information, making conjectures, drawing
conclusions and testing their validity.

IB DP | Having followed a DP Mathematics HL curriculum, students will be expected to
Mathematics | demonstrate the following.
(HL)*® | « *See SL above*

Cambridge | The assessment objectives (AOs) are:
International | AO1 Knowledge and understanding
AS/A Level | * Show understanding of relevant mathematical concepts, terminology and notation
Mathematics® | ¢ Recall accurately and use appropriate mathematical manipulative techniques
AO2 Application and communication
e Recognise the appropriate mathematical procedure for a given situation
* Apply appropriate combinations of mathematical skills and techniques in solving
problems
¢ Present relevant mathematical work, and communicate corresponding conclusions, in
a clear and logical way

4 International Baccalaureate (2012), Diploma Programme: Mathematics Standard Level (SL) Guide.

“ International Baccalaureate (2012), Diploma Programme: Mathematics Higher Level (HL) Guide.

4 Cambridge International Examinations (2016), AS and A Level 2016: Syllabus: Cambridge International AS and
A Level Mathematics 9709.
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Assessment Objectives

KCSE | No assessment objectives are identified in subject documentations, but general

Mathematics®® | objectives are listed as:

e develop a positive attitude towards learning Mathematics;

e perform mathematical operations and manipulations with confidence, speed and
accuracy;

¢ think and reason precisely, logically and critically in any given situation;

* develop investigative skills in Mathematics;

¢ identify, concretise, symbolise and use Mathematical relationships in everyday life;

e comprehend, analyse, synthesise, evaluate and make generalizations so as to solve
Mathematical problems;

e collect, organise, represent, analyse, interpret data and make conclusions and
predictions from its results;

* apply mathematical knowledge and skills to familiar and unfamiliar situations;

e appreciate the role, value and use of Mathematics in society;

¢ develop a willingness to work collaboratively;

* acquire knowledge and skills for further education and training;

¢ communicate mathematical ideas.

ZIMSEC Forms | The following skills are identified, along with task-specific weightings:
5-6 Pure | * Skill 1: Knowledge; Comprehensive

Mathematics®' | ¢ Skill 2: Application; Analysis

e Skill 3: Synthesis; Evaluation.

The assessment will test candidate’s ability to:

¢ use mathematical symbols, ferms and definitions appropriately

e sketch graphs accurately

¢ use appropriate formulae, algorithms and strategies to solve routine and non-routine
problems in Pure Mathematics

* solve problems in Pure Mathematics systematically

¢ apply mathematical reasoning and communicate mathematical ideas clearly

e conduct mathematical proofs in the expected manner

e construct and use appropriate mathematical models for a given life situation

e conduct research projects (including those related to enterprise) accurately and
systematically.

NSW HSC | The two key components of assessment are identified as:
Advanced | ¢ Understanding, Fluency, and Communicating (50%)
Mathematics? | ¢ Problem Solving, Reasoning and Justification (50%).

Students:

e develop knowledge, skills and understanding about efficient strategies for pattern
recognition, generalisation and modelling techniques

e develop the ability fo use mathematical concepts and skills and apply complex
fechniques to the modelling and solution of problems in algebra and functions,
measurement, financial mathematics, calculus, data, statistics and probability

%0 The Kenya National Examinations Council (2014), Kenya Certificate of Secondary Education (KCSE):
Examinations Regulations and Syllabuses.

51 Zimbabwe Ministry of Primary and Secondary Education (2015), Pure Mathematics Syllabus Forms 5-6.

52 New South Wales Education Standards Authority (2018), NSW Syllabus for the Australian Curriculum:
Mathematics Advanced Stage 6 Syllabus.
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Assessment Objectives

in a variety of forms.

Students value and appreciate:

globe

e develop the ability fo use advanced mathematical models and techniques, aided
by appropriate technology, to organise information, investigate, model and solve
problems and interpret a variety of practical situations

* develop the ability to interpret and communicate mathematics logically and concisely

* mathematics as an essential and relevant part of life, recognising that its development
and use have been largely in response to human needs by societies all around the

¢ the importance of resilience and self-motivation in undertaking mathematical
challenges and the importance of taking responsibility for their own learning and
evaluation of their mathematical development

NSW HSC
Standard 1
Mathematicss?

See above.

NSW HSC
Standard 2
Mathematics5

See above.

Some programmes do not specifically name
“assessment objectives”. The content of this
table was drawn from:

NSC curriculum assessment  objectives
were drawn from the "cognitive levels”
information in the subject curriculum guide.
IB DP curriculum assessment objectives
were drawn from the assessment objectives
subsections of the subject curriculum guide.
Cambridge Internatfional  AS/A  Level
curriculum  assessment  objectives  were
drawn from the assessment objectives
subsection of the subject curriculum guide.
KCSE assessment objectives were drawn
from the “General Objectives” bullet point
list in the curriculum guide, as there is no
specific “assessment objectives” subsection.
Zimbabwe Forms 5-6 assessment objectives
were drawn from the assessment objectives
subsections of the subject curriculum guide.
NSW curricula assessment objectives were
drawn from “Objectives” and “Outcomes”
subsections of the subject curriculum guide.

NSC Mathematics describes the skills that should
be demonstrated during the programme.
These focus on the use and understanding of
tfopics covered in the syllabus. The assessment
objectives are mathematics-focused, which
include identification and use of correct
formula, making significant  connections
between different representations, estimation
and appropriate rounding of numbers, simple
applications, and calculations.

Cambridge International AS/A Level presents
three general key assessment objectives,
which are followed by several more specific
sub-objectives. Similar to NSC Mathematics,
Cambridge International AS/A  Level and
ZIMSEC focus on mathematics-based objectives
such as the objective to show understanding of
relevant mathematical concepts, terminology,
and notation. Both Cambridge International
AS/A Level and NSC Mathematics include the
ability to recall informatfion as an assessment
objective.

53

54

New South Wales Education Standards Authority (2018), NSW Syllabus for the Australian Curriculum:

Mathematics Standard Stage 6 Syllabus.
lbid.
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Other programmes that list specific skills to be
assessed include IB DP, KCSE Mathematics, and
NSW HSC Advanced, Standard 1 and 2, which
include a focus on the development of skills
such as communication, collaboration, critical
analysis, reasoning and problem-solving. The
objectives in KCSE Mathematics are not topic-
based but describe what students will obtain
from the curriculum as a whole.

30

Assessment Methods

The table below demonstrates some key features
of the methods used fo assess each subject.



‘(1102) (SON) juswajols WNINDWIND [OUOHON

‘

SOIDWSYIOW Z -0 SOPDIS) JUSWSIDIS ADIjO4 JUSWSSSSSY PUD WNNDLUND
/102 T SpPPIS saUldpINg UOIDUILIDXT SOIDWSYIDN

.

(£102) ©2UY UNoS Jo dljgnday UuoiooNP3 dispg JO juswpndag

SS

‘suolsenb pod-sidiyjnwi
‘1IOYS || JO SISISU0D Jadod uoipuiunxs ay|

"SIXO}UOD JO AJSLDA

D Ul swajgqoid aA|0s pup aipbIisaAUl O}
soIBba1p.ys puw BuluosDal DYIUBIDS ‘BuuIy}
[DDLD ‘S|IS $s82004d UO SISoydud UD Yjim
S|9AS| DAILIUBOD fuBlaip Jo @oubuwiouad
SSOSSD [IIM 7 PUD | S18dDd Y10q Ul suoisan®d

%G | :BUIAlOS WB|gold

%0¢€ :S8INPad0Id X8|[dwoD

%GE 1$2INPBD0IJ BUIINOY

%0z :obpamouy

:BUIMO||0) DY SO SYSD} LUBWISSSSSD

IO 8PING O} PBsN BID S|SAS| DAIHUBOD INO4

sadA] uolsand jo asn

(oW OG 1509 ) joaloid 10 uoypbysaAu| «
1] WIS} JUBWISSasSY
L 9pLID

SPW QQ| siNoy g .z Jodod

SpW Q| ‘sinoy g ;| 1odpd uoypuiwpxy
(SSIoW OG 1S3 D) §sdL

7 WIS) JUDUISSOSSY

(INOY | pUD SHIDW QG 1SD3] 1D) S|SD) OM] o
'€ WIBJ JUBUUSSaSsSY

(oW OG) JNoy | 48YLo |yL pUD (SHDW Og) JINoY

| ‘@uo ‘siadpd om} 1O (oW Q1) sinoy g jo sadod
BUO ‘SYIDW Q0| 4SPS| D) UOYDUIWDXD IDDA-PIW o
(S3IOW OG 1509 D) Jsa}/judwubissy o
17 WIS) JUDWISSOSSY

(JINOY | PUD SHIDW OG IS0 D) JS3]

(sppw o6 159 1) 1oafoid 10 uoypbysaau| «
1] WJa) JuawWIssassy

0L 9pPLIO

yow [puly 8yl 1o %6z Jo ebpjusoled
(DUl © O SINQUIUOD SIUSWISSSSSD [OUISIUL ||V

Buyybidam pup (jpuisjul) POYISW JUSWISSISSY

UOIDUILIDXD 8y} Ul POMO||ID
$I JOJOIND0D DPIHUBIDS paAoIddD uy

PapPN|DUl S| 198Ys UOILDWIOJUI Uy

sinoy ¢ ‘oWl 0G| :Z Jedod
SINOY € ‘SYDW 0G| ;| Jodpd
uolpuUIWDXF [PUld o

'y WISY JUBWUISSOSSY

71 /ppID

oW (DUl U} JO %G/ JO
[010] D YIIOM S| UOILDUILIDXS [oUll 8Y]

Buyybiam

pubp (jouIayX3) POYISW JUDLISSISSY

SpoYjaW Juawissassp Jo uosupdwo) :9 a|gp]

ssSOUPWSYIPW DOSN

31



sadA] uoysand jo asn

(spow 00¢) suoypulWDXd AIDUlWIBI] o
(S>poW OG IS8 ID) Jsa] o
1€ WIS} JUBWISSOSSY

(oW 0Og) uoypUIWIDXT
(SHDW G 1S9 1D) uswWUbISSY «
17 WISJ JUBWISSOSSY

(oW OS 1S3 1D) Js) o

(SHoW OS 1SP8) 1D) 1s8) 10 JusawWubissy o

SOBPI [ODIPUWSBYIDW BUDIIUNWWOD PUD BulAcid
‘BultbPIPA ‘sainiosluod Buppw ‘Bulsipisusb
‘Buiipuwilse ‘Bulaiul ‘Buundwod ‘BUIANSSDID
‘Buisiploads a1 $9559001d 858y} JO SWOS
'$955920.1d [DDIJOWBYLOW UO SI 3SDJ SIY} JO SN0 8y|
JUBWISSSSY

(spow S 159 1) Joafoid 10 uoypblsaAU]| .
1] WIS) JUBWISSaSSY
21 9pLID

SpW 0G| sinoy ¢ 1z Jodod

SYDW 0G| ‘SINOY ¢ ;| 19dDpd UoOPUIWIDXT
(SHoW OG 1S3 1D) Js) o

W) JUBUISSOSSY

€ WIS Ul JUSUISSaSSD ON

SOW Q0| SINoy g g Jodod

SHPW Q| ‘siNoy 7 ;| 1odpd uoypuiwupxy I0SA-pIW
(SDW 06 1S9 D) uswWUbISSY

17 WIS} JUBWISSOSSY

Buyybidapm pup (jpulaju]) POYidW JUSWISSASSY

Buyybiam
puDp (Jpuiajx3) Poy}dW JusSWISSaSSY

panuyuo>
ssSOHPWSYIPW DSN

32



'apIng (TH) [9A87 JoybBiH soupwayipw :swwpiboid pwodig ‘(Z10g) 240aIND|nd20g |DUOILIDUIBIUI

*2pIND (1S) 18AST PIDPUDLS SOUDWSYLOW :BWWDIBOI4 bwoidiq ‘(Z10g) 8108IND|nI20g [DUOIDUISIU|

pas)

95

suolsenb ppd-s|diiNW e
:g uoyoas

suolsenb pod-sdiyjnw ‘Loys e
RVAVle]liel1y

1| Jodod

JUBWISSOSSY [DUISIXT

(sHow 0z)

*SOIDWBYIDW JO DBID UD BulloBIISOAUI SOA|OAUI JDY}
JOM Us M JO 8281d D §I SIY] “UOIPIO|dXS [DNPIAIPUI
UD SIS SODWBYIDW Ul JUBUISSSSSD [OUIB U

owl
[oUl 8y} JO %0Z JO [PIO) D YLOM JUSUUSSSSSD [DUIS)U|

%0E UHOM

SYIoW Q0| e

‘POMO||D JOLDIND|DD ON o

SINOY T o

1| Jodpd

oW jouy 8yl Jo %408 1O [0Jo}

D YLOM (SINOY G) JUBWISSOSSD [DUISIXT

sTH SOHPWSYPW da di

‘Bunjiom

UBHUM AQ UMOUS S SIy} paplacid ‘poyiaul
1081102 10} UBAIB 80 ADW S}IOW SWOS
‘}081102Ul S| JIOMSUD UD 818YM *(SUopIND|0D
10 sydpub ‘swpiBpIp ‘o|dwDXa 10} ‘JO IO}
By} Ul) suopup|dxa Jo/pupn Bupiom AQ
papoddns 8 §SNW SIOMSUY “BUIOM OU UM
JOMSUD 081100 D IO} POPIOMD AJUDSSOD8U
10U 8o SsyIpW ||ny ‘g Jodod pup | Jadpd u)

suousanb ppd-s|diiny e

:g UoIOSS

suolsenb pod-sdiyjnw ‘Loys e
RVAVle]llel1y

'z Jadpd

suousanb ppd-s|diiny e

:g UoIOSS

suolsenb pod-sdiyjnw ‘Loys e
RVAVle]llel1y

1| Jodod

:JUBUISSDSSD [OUISIXT

sadA] uoysand jo asn

SOIIDWBYLOW JO 95 o
uolOBYdY e

Juswebobul [pUosIad

uolpIuasald [DDHDWBYIOW e

UOIDDIUNWIWIOYD) o

:DUBID SAl BUIMOJ|0})

By} ISUIDBD PassassD S| UOIDIOIAXS SOIIDWSYIDW

"85IN0D 8y
10 pUS 2yl 1D g| 8yl AQ pal0ISpOoU AjjoulsIXe puUD
182098 8y AQ passassn AJjoulaiul sl lusauoduwoD siyL

(oW 0z)

*SOIDWBYLIOW JO DBID UD BULOBIISOAUI SOA|OAUI LDY}
JIOM UBLIIM JO ©281d D I SIYL "UOIDIO|dXS [DNPIAIPUI
up SIS SOIPWBYLDW Ul JUBSWISSSSSD [pUJalU|

“Jow
[oUl 8yl 10 %07 1O |010] D YLIOM JUSUUSSSSSD [OUlS|U|

Buyybidapm pup (jpulaju]) POYidW JUSWISSASSY

papIAcId 900 DjNULIO

SUDW Q6 o
‘palinbal

101D|NDIPD AD|AsIP D1ydDID)

SOINUIW OE INOY | o

1z Jadpd

%0y ULOM o
SYIOW 04 o
‘POMO||D JOJD|ND|DD ON
SOINUIL O INOY | o
1| Jodpd
oW puy 8y} JO %408 JO [0J0}
D YLOM (SINOY €) JUBLUSSSSD [DUISIX]
Buyybiam
pubp (JPuISiX3) POY}SW JUSWISSISSY

551S SOHPWSYIPW da dI

33



"60£6 SOUDWSYLOW [2A7 ¥ PUD S [0UOHDUISIUI 9BPUGUIDD [SNQOJIAS 191 0Z [9AST ¥ PUD SV /(9 10Z) SUOLDUILLOXT [DUOHDUISIU| 9BPUUIDD

suolsenb
pod-aidijnw ‘Hoys a1o suolsanb ||y

SJUBUISSOSSD |OUISIUI ON

(LS) sousioiS 8 Ajllgpgold 19 Jodod
3O

(LW) 1 solupyoaw : Jledod

[@)

(zd) soupwayipw aind :g Jodod
any

SHUOW [©}0} JO %09 YHOM e
SHIOW G/ o

SOINUILW G INOY | o

(1d) soupwayipw aind :| Jedod
NEZCR RN

gsSOHPWSY|PW
[9A97 V/SV [puolpUISiU|
abpuqup)

‘Bupjiom

UBHUM AQ UMOUS §i SIy} paplacid ‘poyiaul
1081102 10} UBAIB 80 ADW S}IOW SWOS
‘}081102Ul S| JIOMSUD UD 818YM *(SUopIND|0D
10 sydpub ‘swpiBpIp ‘o|dwDXa 10} ‘JO IO}
By} Ul) suopup|dxa Jo/pup Bupiom AQ
papoddns 8 §SNW SIOMSUY “BUIOM OU UM
JOMSUD 1081100 D IO} POPIOMD AJUDSSOO8U
10U 8o SyIpW ||Ny ‘g Jodod pup | Jadpd u)

suousanb ppd-s|diiny e
¢ Jadpd

suousanb ppd-s|diiny e
g UoI10aS

suolsanb ppd-s|diyjnwi ‘JoYS e

RV AVlelllor=1y
1z Jadpd

sadA] uoysand jo asn

SOIIDWBYLIOW JO 95 o

uolOBYdY e

Juswebobul [pUosIad

uolpIUSsaId [DDHDWBYIOW e

UOIDDIUNWIWIOYD) o

:DUBID SAl BUIMOJ|0})

By} ISUIDBD PassassD S| UOIDIOIAXS SOIIDWSYIDWN

Buyybidapm pup (jpulaju]) POYidW JUSWISSASSY

papIAcId 900 DjNULIO

%0C YUHOM
SYIOW OG o
‘palnbal
101D|NDIPD AD|dsIP DIydID)
noy | e
¢ Jadpd

%0€ UHOM
SYIoW Q0|
‘palnbal
10}DINDIPD AD|ASIP D1IydDID
SINOY 7 o
1z Jadpd

Buyybiam
puDp (Jpuiajx3) Poy}dW JusSWISSaSSY

panuyuo>
1s1H SOHPWSYIPW dQa 4lI

34



sadA] uoysand jo asn

Buyybiam pup (jpuidju]) POYSW JUSWISSISSY

SHOW [}O} JO %0T UHOM
SHOW QG e

SOlNUIW G| JNOY | e

£ '9 G 'y Jodod

(2S)  sousipIS @ ALlliapgold 1/ ledod
aNy

(1S) sousyoIS 8 AHIIqLg0.d 19 Jodod
[@)

K[@)

(ZW) Z solubyosw :G Jedogd

aNy

(LW) 1 solupyosWw 7 Jadogd

<[@)

(LS) L sousipIS @ ALlliapgold 19 ledod
aNy

(LW) | solupyosWw : Jedod

d3HLIF ANV

SHIOW |00} JO %0E YHOM

SHIOW G/ o

SOINUIW Gy INOY |

'€ pup | Jodod

(ed) soupbwayibw aind ;¢ jodod
aNv

(1d) soupwsyipw aind ;| Jodod
HEY=R R

SHIOW [OJO} JO %0 YHOM e
SYIOW QG
SOINUIW G| JINOY | o
19 'y g Jodod
Buyybioam
pup (Jpuiaix3) POYIOW JUSWISSASSY

panuyuod
gsSOHPWSYIDW [9A3]
V/SV [puoypuwIsju|
abpuquin)

35




'SaSNQDJIAS PUD suolpINBaY suoLUIWOXT 1 (JSDON) UOHDINPT AIDPUODSS JO 81D PAUSY ‘(¥ 10Z) IDUNOD SUOLDUILIDXT [DUOIHDN DAUSY 8U]

)

AUD JOMSUD O} $81DPIPUDD IO} ‘suolisenb upd
-lJjNW ‘LIOYS g JO 8210YD Y "SHIDWI QG || UOI08S
‘suolsanb Jamsun

-Joys AIosSINdWoD 9 “SoW QG :| UOIIDSS
‘Tpun |

UOI1D8S :SUOIIDaS OM] JO ISISUOD [IpYs Jodod ay|
1z Jodnd

‘G AUD JOMSUD O} S810PIpUDD 10} suolsanb pod
-ijNUU “HOYs 8 JO 8210YD W - SHIDWI (G - || UOO8S

suolsanb Jomsup SYoW
-HOYs AIoSINdWOD 91 “SoW QG :| UOIIDSS 001 - SenuIW g siNoy ¢ :Z Joadod
‘Tpun |
UOI1D8S :SUOIID8S OM] JO ISISUOD [IpYs Jodod ay| Sow
| Jodod SIUBWISSSSSD [DUISLUI ON 001 - S24NUIW O SINOY Z ;| Jodnd | ,Soupwayipw 3O

SUOILDUILUDXS | paNUKUOD
IO Ul PaPIACID [98YS DINWIIOS | gSOUDWDYDW [2A]
SUOIIDUILIDXS | Y/SV [puoypuIaju|
I0 Ul paMmoj|o Jo1o|N20D | abpuquind

Buyybiam

sadA] uolsand jo asn Buyybiam pup (JpUIdjUl) POYIDW JUDWISSDSSY pup (Jpuisix3) PpoyidW JUSWISSISSY

36



SNQDJIAS 9 9BDIS PODUDAPY SOUDWBYIDW WUNINDLIND UDIDISNY Y} 104 SNGDJIAS MSN ‘(810Z) AHIOYINY SPIOPUDLS UOIDINPT SOIOM UINOS MON 5
"9-G SWIOH SNQDJIAS SOIDWSYLIDW 8INd ‘(G 10Z) UonINP3 AIDPUODSS PUD AIDWI JO AISIUIN OMOOQWIZ o

SUOISaND O

(e210y0
a|dijnyy) suolsenb asuodsal-aAllDalqQ
-(sppw Q1) | uoyoss

SUOILID9S OM] JO ISISUOD |IM Jadod

:UOIIDUILIDXS US LM [OULIOS

%0€-0T JO BulyBIom D UM so} SjALs
-UOIPBIISOAUL JO JUBSWIUBISSD UD ©Q 1SN 3SD} SUQ e
%0¥
SIJSDJ [ONPIAIPUL UD 10) BulybBiom WNWIXOW 8Y] e
%0C
SISO} [DNPIAIPUI UD JO) BullyBiom WNWIUIL 9Y] e
SYSO) JUBWUSSOSSD € o
:sjuswialinbal Buimo||0)
By} SOpPN|DUl BWWDIBOId JUBWISSESSD PasSDQ [00YDS
HERETR

papiroid S| 183ys 8oUslo|ay

pasn aq
ADW YSIN AQ paAoiddp sioipjndind

(sinoy ¢) Jedogd

SYOW 00| YMoMm

Jadod USHILIM [OUILIO) D JO ISISUOD
[IIM UOIIDUILUDXS UM [OWIO) 8Y]

19SOYPWSY|PpW
P32UDAPY DSH MSN

*AlosiIndwoD alp suolsanb

IV sydolib jo uonbiaidiaiul Buuniona)
AJIODUOISDDD0 ‘suolsanb ppd-iNw puo
HOUYS JO ISISU0D yioq g Jodpd pup | Jodod

sadA] uoysand jo asn

UOIDN|DAT SISOYJUAS o

SISA|jouy uolpoddy e

SAIsUBYaIdWOD aBpPa|MOoUy e

:JUBWISSOSSD

SNONUILUOD 8y} 1NoOYBNOIY} PB1SS} SID S||S 931y]

SWIS) OAl Ul JOB[0ld | e

wio) Jod jsepwiiel jopul | e

wio) Jod SiSo) USIUM T o

wa) Jad Mspy o1do] | e

SYSp) poplodal

JUBWISSOSSD SNONUILUOD BUIMO||04 8YL SUOP SADY O}
Po10adXxs 2I0 SOIDPIPUDD ‘DAl Of OM| LIS} IO

oW B}o} 8y} Jo

%0 ULOM “S|IS 110S ainspauw o} Bulyosd pup josloid
‘SUCIIPUILUDXS WIS) JO PUS ‘SiSa) USLIUM ‘Sy3s0) o1doy
JO SISISUOD [|IM 9 — G ULIOH JOJ JUBUUSSISSD SNONUILUOD

Buyybidapm pup (jpulaju]) POYidW JUSWISSASSY

‘Yoo SyIoW |00}
10 %GE YLom siodod g JO SISISu0D

HoW 040} SU}
1O %0/ YLOM LUBUISSSSSD SAIDUIIUING
Buyybiam
puDp (Jpuiajx3) Poy}dW JusSWISSaSSY

09SOUPWSY{PW
alnd 9-9 swiod4 DISWIz

37



‘SNQDJIAS 9 8BDIS PIDPUD]S SOIPWBYIDW WNINDLUND UDIDISNY Syl 10) SNDRJIAS MSN ‘(8102) ALLIOUINY SPIDPUDIS UOLDINPT SOIDM YINOS MBN

9

'SUOIISOND GE 01 OF o
suolsanb pod-iNW e
SUOISOND JOMSUD LIOYS o
(oW /) 1| uoloes
(e210y0
a|dij|nw) suousanb asuodsal-aAi10alqO e
suoisanb Q| e
(spow QL) | uoloses
"SUOI}ODS OM]
JO ISISUOD [IM JadDd WDXS UM |[DUIIO) BY|

%0¢ 4O BulybBiom WNWIXOW O Yim

UOIDUILUDXS USLIUM |DWIO) g ADW S0} SUO AlUO
%0€-G | JO BulyBIom O UM so} S]A}s

-UoIPBIISOAUI JO JUBSWIUDBISSD UD g I1SNW S0} 8UQ
%0y

SISO} [DNPIAIPUL UD 10} BUllYBIoM WNWIXOW 8Y]
%01

SI3SDJ [DNPIAIPUL UD 10} BullyBiom wnwiuiu 8y] e

SISO} JUBWISSSSD ¢ JO WNUWIXOW Y o

RAPIEIN

%0€-0C $O BulyBlom 0 Yim 3so} oA}
-UoIPBIISOAUI JO JUBSWIUBISSD UD g I1SNW S0} SUQ
%07
SIJS0J [ONPIAIPUL UD JO) BullybBiom WNWIXOW 8y e
%0C
SISO} [DNPIAIPUL UD JO) BullyBiom WNWwuIuL 8Y] e
SYSO} JUBWUSSDSSD € o
sjuswalinbal BUIMO||0}
By} sopN|DUl dWWIDIBOID JUBWISSOSSD PasSOJ |00YDS
111 JDBA

papiroid S| 183ys 80UsIo|oy

pasn &g

Abw YSIN AQ paAoiddp siopoindj)d
‘awly Buippal sainuiwl

01 snid sINoy g SI pamo||o awlly ay|

“SYIDW 08 Yllom Jadod usiium [oulio)

0 JO ISISUOD [[IM UOIIDUILUDXS 8y

2SOHDWISYOW
L PIOPUDIS DSH MSN

'SUoIsaNb Zi 01 /€ o
‘suolsenb pod-aidinw e
suolsanb Jomsup LIoYS e

-(sPW 06) z uoyoas

sadA] uoysand jo asn

%0€-G | $O BuLyBIom WNWIXOW O YLIM
UOIIDUILIDXS USLIUM [DUIIO) 80 ADWI XS0} DUO AlUQ e
%0€-G 1 JO BulyBIom D Yim soj SjALs
-UOIPBIISOAUL JO JUBSWIUBISSD UD 8Q 1SNW 3SD} SUQ e
%0¥
SIJSOJ [ONPIAIPUL UD 10} BullybBiom WNWIXOW SY] e
%01
SISO} [DNPIAIPUI UD JO) BullyBiom WNWIUILI 8Y] e
SYSD) JUBWISSOSSD 17 JO WUNWIXOW V o
RANIEIN

Buyybidapm pup (jpulaju]) POYidW JUSWISSASSY

Buyybiam
puDp (Jpuiajx3) Poy}dW JusSWISSaSSY

panuyuod
1ySOHPWIAYIPW
P32UBAPY DSH MSN

38



‘Pal

€9

'SUOIISONb OF O GE o
suolsanb ppd-ijNW e
suolsaNb JOMSUD LIOYS o
(sHoW Gg) || uoloses
(e@210y0
a|diynyy) suolsanb asuodsal-aAlDalqQ
suoisenb G| e
(spow G1) | uoloes
"SUOILOBS OM]
JO ISISUOD [IIMm JodDd WDXS USLIUM [OULIO) 8y

%0¢ 1O BulybBiom WNWIXOW O Yim

UOIDUILIDXS USLUM [DULIO} 80 ADWI %SO} SUO AlUQO
%0€-G | JO Bulyblom B YHm s} ojAls

-UoIPBIISOAUI JO JUBSWIUBISSD UD g 1SNW S0} SUQ
%07

SISO} [DNPIAIPUL UD 1O} BUllYBIom WNWIXOW 8Y]
%01

SISO} [DNPIAIPUL UD JO) BullyBiom WnNwuIud 8Y] e

SISO} JUBWISSDSSD 7 JO WUNWIXOW V o

RAPLIN

%0€-0C 40 Bulybrom o Ypm 3soy alAls
-UoIPBIISOAUI JO JUBSWIUDBISSD UD g 1SNW S0} SUQ
%07
SISO} [DNPIAIPUL UD 1O} BUllYBIoM WNWIXOW 8Y]
%0C
SISO} [DNPIAIPUL UD JO) BullyBiom wnNwiuiud 8y] e
SISO} JUBWUSSDSSD € o
sjuswalinbal BuIMO||0}
By} sopPN|DUl dWWIDIBOId JUBWISSOSSD PasOJ |00YDS
111 JOBA

pasn aq
AW YSIN AQ paaoiddo sioipjnojnd
‘PopIA0Id ] [IM }o8YSs 8DUBI818l VY

“swll} Buipnal seinuiw 0| snid seynuiw

0S PUD SINOY Z S| POMOJI0 aWl} 8yl
‘SSUDW Q0| YHom Jadod uaiium
D JO ISISUOD [[IM UOIIDUILIDXS 8y ]

Buyyblam

£sSOYDWSYIDW
Z PIOpUD|S OSH MSN

sadA] uoysand jJo asn

Bupybidapm pup (Jpuisiul) poyidwW JUSWISSISSY

pubp (jouIayX3) POYISW JUBUSSISSY

39



NSC Mathematics assessment methods involve
both internal and external examinations. The
externally assessed final examination consists of
two papers and is worth a total of 75% of the finall
mark. The additional 25% comes from the internal
assessment, which is obtained through multiple
tests, investigation projects, assignments, and
examinations across grades 10-12. Question
types within the final examination papers
are short, multiple-part questions. A formula
sheet is provided in all examinations across all
programmes.

IIMSEC and IB Diploma programme’s
assessment methods are very similar to those of
NSC Mathematics. The IB Diploma programmes
consists of an external assessment worth a total
of 80% of the final mark, which comprises of two
examination papers. The final 20% of the total
mark consists of an internal assessment that is a
piece of written work involving the investigation
of an area of mathematics. Question types within
the final examination papers are short, multiple-
part questions. IB DP is not the only programme
to not allow the use of a calculator in paper one
of the external examination. ZIMSEC involves
continuous internal assessment worth a total of
30% of the final mark. Confinuous assessment
involves topic tasks, written tests, end of term
tests and a project. 70% of the final mark is an
external examination consisting of 2 papers
worth 35% each.
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Cambridge International AS/A Level have
different  assessment methods to  NSC
Mathematics, where no internal assessments
are included. External examinatfions occur
at the end of the first (International AS) year
and the second (International A Level) year.
International AS level consists of two papers in
the final examination and International A Level
consists of four papers. Similar to the Cambridge
International AS/A Level, KCSE Mathematics
does not include any internal assessments and
only requires an external examination at the
end of the programme, which consists of two
papers.

NSW HSC Advanced, Standard 1 and 2 include
an external formal examination at the end of
the programme, which consists of one paper.
This is accompanied by internal assessments,
which occur throughout years 11 and 12. NSW
HSC Advanced, Standard 1 and 2 include a
different style of questions compared to all
other programmes, including NSC Mathematics.
Papers consist of two sections, with section one
worth a smaller quantity of marks consisting of
multiple-choice questions. Section two is worth
a much greater number of marks and consists of
short, multiple-part questions.



Key Findings

Learning Outcomes and Assessment
Objectives

Scope

Different programmes use different terms for
learning outcomes and assessment objectives
and therefore learning outcomes are not always
directly compared with learning outcomes and
likewise for assessment objectives. For learning
oufcomes, NSC Mathematics have labelled
these as “specific skills”, *Objectives” by ZIMSEC,
KCSE Mathematics and NSW HSC programmes
and "Assessment objectives” by IB Diploma
programmes and Cambridge Internatfional
AS/A Level. For the assessment objectives, these
have been labelled as “Cognitive levels and
skills to be demonstrated” by NSC Mathematics,
“Assessment objectives” by ZIMSEC, Cambridge
International AS/A Level, IB Diploma programmes
and "Objectives” by KCSE Mathematics and
NSW HSC programmes.

NSC Mathematics uses the learning outcomes
to identify the skills that aim to be developed,
and the assessment objectives to focus on the
use and understanding of topics covered in the
syllabus, which include identification and use of
correct formula, making significant connections
between different representations, estimation
and appropriate rounding of numbers, simple
applications, and calculations. Similar to NSC
Mathematics, the assessment objectives from
Cambridge International AS/A Level and ZIMSEC
focus on mathematics-based objectives.
Both Cambridge International AS/A Level and
NSC Mathematics include the ability to recall
information as an assessment objective.

Skills Coverage

NSC Mathematics covers a variety of different
skills that are presented as learning outcomes,
such as: spatial skills, communication, problem-
solving, crifical analysis, and mathematical
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process skills. The key similarities that NSC
Mathematics exhibit in relation to the other
programmes include the oufcome focused
on the development of problem-solving and
communication (IB DP, Cambridge International
AS/A Level, KCSE Mathematics and ZIMSEC). For
example, from the NSC:

e yse spatial skills and properties of shapes and
objects to identify, pose and solve problems
creatively and critically.

From KCSE:

e comprehend, analyse, synthesise, evaluate
and make generalizations so as to solve
Mathematical problem:s.

A second skill that NSC Mathematics has drawn
upon is the development of critical analysis
skills, this is repeated by KCSE Mathematics
as an important skill to develop. This can be
shown through the following examples in
NSC Mathematics and KCSE Mathematics
respectively:

e use mathematical process skills to identfify,
investigate and solve problems creatively
and critically.

e think and reason precisely, logically and
critically in any given situation.

Differences that are apparent between NSC
Mathematics and other programmes includes
the outcome of spatial skills, where there is
no mention of spatial skills in any of the other
programmes’ learning outcomes. Secondly, the
use of technology is not referenced within the
learning outcomes or assessment objectives for
NSC Mathematics, however this is key in IB DP,
ZIMSEC and NSW HSC curricula. For example,
an outcome from NSW HSC Advanced aims
to develop the ability fo use advanced
mathematical models and techniques, aided
by appropriate technology, to organise



information, investigate, model and solve
problems and interpret a variety of practical
situations.

Content and Structure

Scope

There are many content similarities between
the NSC Mathematics curriculum and the
comparison pointsexamined. Forexample, many
statistics topics emerge in NSC Mathematics
and also feature throughout the international
examples. On the other hand, mechanics topics
feature strongly in the Cambridge Internationall
AS/A Level context, yet this is not offered as a
main topic in other curricula, including NSC
Mathematics.

The majority of core mathematics topics that are
covered in NSC Mathematics were present in
most other programmes’ curricula - for instance,
algebra, functions, analytical geometry,
differential calculus and trigonometry. However,
Euclidean Geometry and the content within it
was not common to other curricula. Statistics
and probability, also described as statistical
analysis, is covered in NSC Mathematics, whichis
coherent with the majority of other programmes
with the excepftion of ZIMSEC (which features
a separate curriculum focussing on statistics).
Similar to NSC Mathematics—KCSE Mathematics,
NSW HSC Advanced and Standard 1 and 2 also
include finance-based topics. Lastly, it can be
noted that KCSE and NSW Standard 1 and 2 did
not cover some topics in the same detail as NSC
and other programmes.

When looking across the comparison
programmes’ confent, there were some
common topics identified that were not present
in the NSC. These were intfegration (present in
all except NSW Standard) and vectors (present
in all but NSW Standard/Advanced - they are
covered in Mathematics Extension instead).
Other programmes also tended to include
content involving random variables and the
binomial and normal probability distributions
in stafistics, rather than linear regression.
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Additionally, there were other, less common
differences. For example, the “Networks” topic
in NSW HSC Standard 1 and 2, the Additional
Higher Topics such as “Sets, relations, and
groups” in IB DP Mathematics HL, and the
mechanics and advanced statistical content in
Cambridge International.

Though NSC generally covers topics in similar
depth and detail to most other programmes
and has complexity in certain topics such as
Euclidean Geometry, it can be noted that more
areas of complexity can be identified in the
content of some other programmes, namely
Cambridge International A Level, IB DP HL, and
ZIMSEC Forms 5 and 6.

NSC  Mathematics includes  investigation
projects as a method to assess students
practical and investigation skills, as do 1B DP,
ZIMSEC, and NSW Standard/Advanced. Only
the IB DP and NSC explicitly state the weighting
of assessment criteria for the marking of these
tasks, which when compared have a similar
focus on communication, presentation, and
understanding of the mathematics. Overall,
both programmes offer an investigative task
which allows for mathematical exploration
and can be accessed by all students - whilst
having scope for higher-attaining students to
produce work showing deeper complexity and
understanding. However, it can be noted that
where IB has one, extensive project, the NSC
have more frequent internal assessments, for
which investigations make up a part of.

Sequencing

The CAPS document for NSC Mathematics
shows the order in which topics should be
taught, term-by-term across the three years of
the FET phase, and explains how many weeks
should be dedicated to each topic area. This
demonstrates a prescriptive approach to
segquencing which contains more granular detail
than some of the other programmes considered
in this report. The sequencing structure displayed
in the CAPS document also shows how some
topics are raised in the earlier terms and then



revisited (with additional detail) at later points.
For example, Trigonometry features as a topic
in Grade 10 (terms 1, 2, and 3), Grade 11 (term
2 and 3), and Grade 12 (term 1 and fterm 2).
It would also likely appear in the dedicated
revision time put aside for term 4 in each year.

Similar to NSC Mathematics, the [IB DP
Mathematics, NSW HSC Advanced
Mathematics, and Cambridge International

AS/A Level Mathematics all infroduce functions
early on in the content. Alongside functions,
algebra is also generally near the start of the
syllabus, which is shown in NSC Mathematics, IB
DP, KCSE Mathematics, ZIMSEC and NSW HSC
Standard 1 and 2.

Skills Coverage

NSC Mathematics uses four cognitive levels to
guide all assessment tasks, which are as follows:
knowledge, roufine procedures, complex
procedures, and problem solving. These skills
are confinuously assessed and therefore
applied within topics of the NSC Mathematics
curriculum. Due to the similarity of core confent
across the programmes, the mathematical skills
embedded in the content of each programme
are very similar. NSC Mathematics includes
content on Finance and growth; within this
topic, skills that can be developed include
critical analysis on different loan options and
the application of knowledge of geometric
series fo solve annuity and bond repayment
problems. In comparison, NSW HSC Standard 1
and 2 assess similar skills within the topic financial
mathematics, which involves the application of
knowledge, skills and understanding of numbers
to earning, spending, investing, saving and
borrowing money. Other topics in the NSC
Mathematics content, such as functions, focus
on the development of problem-solving and
graph work involving the prescribed functions. IB
DP Mathematics includes the ftopic “functions”
and expect that extensive use will be made of
technology in both the development and the
application of this topic, rather than elaborate
analytical techniques.
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Within the topic “statistics”, students collect,
organise, and interpret univariate numerical
data. NSC Mathematics uses mathematical
problems that cover topics related to health,
social, economic, cultural, political and
environmentalissues to develop problem-solving
in real life scenarios. Analysis skills are further
developed during statistics, where students use
statistical summaries and correlation to analyse
and make meaningful comments on the context
associated with given bivariate data, including
interpolation, extrapolation and discussions on
skewness. Similar to NSC Mathematics, IB DP
Mathematics SL uses the topic “statistics” to
develop skills in the form of collection of raw
data and displaying data in various different
graphs, charts and diagrams, with a strong
emphasis on understanding and interpreting
the results obtained. This is further repeated by
KCSE Mathematics, Cambridge International
AS/A Level, NSW HSC Advanced and Standard
1 and 2.

The unique topic Networks included in the NSW
HSC Standard 1 and 2 content encourages
stfudents to develop their awareness of the
applicability of networks throughout their lives,
for example, social media networks, and their
ability to use associated techniques to optimise
practical problems.

Assessment

Structure

NSC Mathematics has both internal and external
assessment methods. The internal assessments
are confinuous throughout grades 10-12, which
contribute atotal of 25% to the finalmark. Internall
assessments include investigation or projects,
tests, assignments and examinations. Different
to NSC Mathematics, KCSE Mathematics and
Cambridge International AS/A Level are the only
programmes that do not include any internal
assessments.

The NSC external assessment is in the form of
a final examination, consisting of two papers,



worth a total of 75% of the total mark. Four
cognitive levels are used to guide all assessment
tasks as the following: knowledge, routine
procedures, complex procedures and problem
solving. Both external examination papers
consist of short, multiple-part questions, which is
similar to the majority of other programmes. NSW
HSC Mathematics programmes differ as each
examination paper includes a combination of
mulfiple-choice questions and short, multiple-
part questions.

All programmes vary regarding the total number
of marks for external assessments. In general, the
maijority of programmes have two examination
papers, where individual examination papers
require a fime between two and three hours to
complete the assessment, which is comparable
to the NSC. The main difference is NSW HSC
Mathematics programmes, which only require
one formal external written examination.

IB DP Mathematics SL and HL are the only
programmes to not allow calculators in
an external examination paper. All other
programmes, including the NSC, allow
calculators and provide an information/
formulae sheet in the external examinations.

Marking

Mark schemes were compared from NSC
Mathematics, B DP Mathematics, NSW
HSC Mathematics, KCSE Mathematics, and
Cambridge International AS/A Level.

The NSC Mathematics mark scheme s
consistent across all examinations, where marks
are awarded for appropriate use of equations,
method marks, and reaching the correct
answers. The maximum number of marks for a
question was noted as six.

IB DP Mathematics mark schemes award
marks for answers or for accuracy, reasoning
and correct answers with no working shown.
Follow-through marks are also awarded if
the wrong answer has been carried forward
from a previous sub-question, for example
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when information is incorrectly copied from
the question, resulting in a wrong final answer,
which is also shown Cambridge International
AS/A Level mark schemes. Mis-read marks
are also given to students when information is
incorrectly copied from the question, resulting in
a wrong final answer. The NSC also supports this
form of marking and has named this principle
“"Consistent Accuracy”. More specifically, in the
NSC Mathematics Exam Guidelines it is outlined
that “Consistent Accuracy marking regarding
calculations is followed in the following cases:
1) Sub-question to sub-question: when a certain
variable is incorrectly calculated in one sub-
qguestion and needs to be substituted into
another sub-question full marks can be awarded
for the subsequent sub-questions provided the
methods used are correct and the calculations
are correct; 2) Assuming values/answers in order
to solve a problem is unacceptable”. Similar to
the IB DP, Cambridge International AS/A Level,
KCSE Mathematics and NSW HSC programmes
award marks for “accuracy”.

NSW HSC mark schemes award single marks
for correct answers during the multiple-choice
questions. For the short, multiple-part questions,
Correct solutions, correct rounding and method
marks are awarded.

Different to NSC Mathematics, grade descriptors
are used in the IB Diploma programmes.
Grades range from the highest level 7 to the
lowest level 1. Senior examiners use these
grade descriptors when determining grade
boundaries for examination papers and
coursework components. In order to achieve
grade 7, students must demonstrate a range
of mathematical skills such as the following:
successfully construct and apply mathematical
arguments; successfully use problem solving
technigues in challenging situations; recognize
patterns and structures, understand and
explain the significance and validity of results;
communicates mathematics in  a clear,
effective and concise manner, using correct
techniques, notation and terminology. Lower
grades, for example grade 1, are awarded fo
students that demonstrate little or no ability to



use mathematical processes; communicate
only minimal mathematics and consistently
use inappropriate techniques, notation or
terminology.

Skills Coverage

Questions in both Papers 1 and 2 of the NSC
Mathematics external examinations aim to
assess performance at different cognitive
levels with an emphasis on process skills, critical
thinking, scienfific reasoning and strategies to
investigate and solve problems in a variety of
confexts.

NSW HSC Mathematics programmes are the
only programmes with a different style of
assessment questions in the examinatfions in
the form of multiple-choice questions. The
most common questions that occur across
examinations include calculation questions,
where students are required to show theirworking
and demonstrate their understanding of the
questions and apply their mathematical skills.
Both internal and external assessments required
in the NSW HSC Mathematics programmes test
the following skills: understanding, fluency and
communication, problem-solving, reasoning
and justification.

The quantity of questions and sub-questions in
each examination are similar across all of the
programmes.
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Programmes that include internal assessments
are NSC Mathematics, ZIMSEC, 1B DP, NSW HSC
Advanced, Standard 1 and 2.

IB DP documentation articulates that internal
assessments are used to enable students to
demonstrate the application of their skills
and knowledge, and fo pursue their personal
interests, without the time limitations and other
constraints that are associated with written
examinations.

All  programmes award method marks in
external examination papers, therefore students
are encouraged to show their workings and use
a logical approach to solving each problem.
For example, IB DP SL states that answers must
be supported by working and/or explanations
(in the form of, for example, diagrams, graphs
or calculations). Where an answer is incorrect,
some marks may be given for correct method,
provided this is shown by written working.

Documentation

For details of the subject guides, assessment
materials, and mark schemes used throughout
this appendix (including years of publication),
see 7. Bibliography in the body of the report.



Notes
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