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FOREWORD BY THE MINISTER

Our national curriculum is the culmination of our efforts over a period of seventeen
years to transform the curriculum bequeathed to us by apartheid. From the start of
democracy, we have built our curriculum on the values that inspired our Constitution
(Act 108 of 1996). The Preamble to the Constitution states that the aims of the

Constitution are to:

A heal the divisions of the past and establish a society based on democratic

A values, social justice and fundamental human rights;

A improve the quality of life of all citizens and free the potential of each person;
A

lay the foundations for a democratic and open society in which government is based

on the will of the people and every citizen is equally protected by law; and
A build a united and democratic South Africa able to take its rightful place as a

sovereign state in the family of nations.

Education and the curriculum have an important role to play in realising these aims. In 1997 we introduced
outcomes-based education to overcome the curricular divisions of the past, but the experience of
implementation prompted a review in 2000. This led to the first curriculum revision: the Revised National

Curriculum Statement Grades R-9 and the National Curriculum Statement Grades 10-12 (2002).

Ongoing implementation challenges resulted in another review in 2009 and we revised the Revised National

Curriculum Statement (2002) and the National Curriculum Statement Grades 10-12 to produce this document.

From 2012 the two National Curriculum Statements, for Grades R-9 and Grades 10-12 respectively, are
combined in a single document and will simply be known as the National Curriculum Statement Grades R-12.
The National Curriculum Statement for Grades R-12 builds on the previous curriculum but also updates it and

aims to provide clearer specification of what is to be taught and learnt on a term-by-term basis.

The National Curriculum Statement Grades R-12 represents a policy statement for learning and teaching in

South African schools and comprises of the following:

(a) Curriculum and Assessment Policy Statements (CAPS) for all approved subjects listed in this

document;

(b) National policy pertaining to the programme and promotion requirements of the National Curriculum
Statement Grades R-12; and

(c) National Protocol for Assessment Grades R-12.

“\J&Mg}w

MRS ANGIE MOTSHEKGA, MP
MINISTER OF BASIC EDUCATION
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1 SECTION1

INTRODUCTION TO THE CURRICULUM AND ASSESSMENT
PoLIcY STATEMENT FOR CODING AND ROBOTICS
INTERMEDIATE PHASE (GRADE 41 6)

11

BACKGROUND

The National Curriculum Statement Grades R 1 12 (NCS) stipulates policy on curriculum and assessment in the
schooling sector.

To improve implementation, the National Curriculum Statement was amended, with the amendments coming
into effect in January 2012. A single comprehensive Curriculum and Assessment Policy document was
developed for each subject to replace Subject Statements, Learning Programme Guidelines and Subject
Assessment Guidelines in Grades R - 12.

1.2
(@)

(b)

(©)

OVERVIEW

The National Curriculum Statement Grades R 1 12 (January 2012) represents a policy statement for
learning and teaching in South African schools and comprises the following:

0] National Curriculum and Assessment Policy Statements for each approved school subject;

(i) The policy document, National policy pertaining to the programme and promotion requirements
of the National Curriculum Statement Grades R 1 12; and

(iii) The policy document, National Protocol for Assessment Grades R i 12 (January 2012).

The National Curriculum Statement Grades R 1 12 (January 2012) replaces the two current national
curricula statements, namely the

0] Revised National Curriculum Statement Grades R - 9, Government Gazette No. 23406 of 31
May 2002, and
(i) National Curriculum Statement Grades 10 - 12 Government Gazettes, No. 25545 of 6 October

2003 and No. 27594 of 17 May 2005.

The national curriculum statements contemplated in subparagraphs (a) and (b) comprise the following
policy documents which will be incrementally repealed by the National Curriculum Statement Grades R
T 12 (January 2012) during the period 2012-2014:

0] The Learning Area/Subject Statements, Learning Programme Guidelines and Subject
Assessment Guidelines for Grades R - 9 and Grades 107 12;
(ii) The policy document, National Policy on assessment and qualifications for schools in the

General Education and Training Band d, promulgated in Government Notice No. 124 in
Government Gazette No. 29626 of 12 February 2007,

(iii) The policy document, the National Senior Certificate: A qualification at Level 4 on the National
Qualifications Framework (NQF), promulgated in Government Gazette N0.27819 of 20 July
2005;

(iv) The policy document, An addendum to the policy document, the National Senior Certificate: A
gualification at Level 4 on the National Qualifications Framework (NQF), regarding learners with
special needs, published in Government Gazette, N0.29466 of 11 December 2006, is
incorporated in the policy document, National policy pertaining to the programme and promotion
requirements of the National Curriculum Statement Grades R i 12; and

()] The policy document, An addendum to the policy document, the National Senior Certificate: A
qualification at Level 4 on the National Qualifications Framework (NQF), regarding the National
Protocol for Assessment (Grades R 1 12), promulgated in Government Notice N0.1267 in
Government Gazette No. 29467 of 11 December 2006.

(c) The policy document, National policy pertaining to the programme and promotion requirements of the
National Curriculum Statement Grades R 12, and the sections on the Curriculum and Assessment Policy
as contemplated in Chapters 2, 3 and 4 of this document, constitute the norms and standards of the
National Curriculum Statement Grades R 1 12. It will therefore, in terms of section 6A of the South African
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Schools Act, 1996 (Act No. 84 of 1996,) form the basis for the Minister of Basic Education to determine
minimum outcomes and standards, as well as the processes and procedures for the assessment of learner
achievement to be applicable to public and independent schools.

1.3 GENERAL AIMS OF THE SOUTH AFRICAN CURRICULUM

1 The National Curriculum Statement Grades R - 12 gives expression to the knowledge, skills and values
worth learning in South African schools. This curriculum aims to ensure that children acquire and apply
knowledge and skills in ways that are meaningful to their own lives. In this regard, the curriculum promotes
knowledge in local contexts, while being sensitive to global imperatives.

1 The National Curriculum Statement Grades R - 12 serves the purposes of:

A equipping learners, irrespective of their socio-economic background, race, gender, physical ability or
intellectual ability, with the knowledge, skills and values necessary for self-fulfilment, and meaningful
participation in society as citizens of a free country;

A providing access to higher education;
A facilitating the transition of learners from education institutions to the workplace; and
A providing employers with a sufficient profile of

1 The National Curriculum Statement Grades R - 12 is based on the following principles:

A Social transformation: ensuring that the educational imbalances of the past are redressed, and that
equal educational opportunities are provided for all sections of the population;

A Active and critical learning: encouraging an active and critical approach to learning, rather than rote and

uncritical learning of given truths;

High knowledge and high skills: the minimum standards of knowledge and skills to be achieved at each

grade are specified and set high, achievable standards in all subjects;

Progression: content and context of each grade shows progression from simple to complex;

Human rights, inclusivity, environmental and social justice: infusing the principles and practices of social
and environmental justice and human rights as defined in the Constitution of the Republic of South
Africa. The National Curriculum Statement Grades R i 12 is sensitive to issues of diversity such as
poverty, inequality, race, gender, language, age, disability and other factors;

A Valuing indigenous knowledge systems: acknowledging the rich history and heritage of this country as
important contributors to nurturing the values contained in the Constitution; and

A Credibility, quality and efficiency: providing an education that is comparable in quality, breadth and
depth to those of other countries.

>

>

9 The National Curriculum Statement Grades R - 12 aims to produce learners that can:

identify and solve problems and make decisions using critical and creative thinking;

work effectively as individuals and with others as members of a team;

organise and manage themselves and their activities responsibly and effectively;

collect, analyse, organise and critically evaluate information;

communicate effectively using visual, symbolic and/or language skills in various modes;

use science and technology effectively and critically showing responsibility towards the environment
and the health of others; and

demonstrate an understanding of the world as a set of related systems by recognising that problem
solving contexts do not exist in isolation.

> > > > > D>

1 Inclusivity should become a central part of the organisation, planning and teaching at each school. This can
only happen if all teachers have a sound understanding of how to recognise and address barriers to
learning, and how to plan for diversity.

The key to managing inclusivity is ensuring that barriers are identified and addressed by all the relevant support
structures within the school community, including teachers, District-Based Support Teams, Institutional-Level
Support Teams, parents and Special Schools as Resource Centres. To address barriers in the classroom,
teachers should use various curriculum differentiation strategies such as those included in the Department of
Basi ¢ Ed @uidelinésdonlachkisive Teaching and Learning (2010).
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1.4 TIME ALLOCATION

1.4.1 Foundation Phase

(&) The instructional time in the Foundation Phase is as follows:

Subject Grade R Grades 1-2 Grade 3
(Hours) (Hours) (Hours)
Home Language 10 7/8 7/8
First Additional Language 2/3 3/4
Mathematics 7 7 7
Life Skills 5 5 5
1 Beginning Knowledge (1) ) (1,5)
1 Creative Arts (1,5) (1,5) (1,5)
f  Physical Education (1,5) (1,5) (1)
1 Personal and Social Well-being (1) (1) 1)
Coding and Robotics (1) (1) (2)
Total 23 23 25

(b) Instructional time for Grades R, 1 and 2 is 23 hours and for Grade 3 is 25 hours.

(c) Ten hours are allocated for languages in Grades R-2 and 11 hours in Grade 3. A maximum of 8 hours and
a minimum of 7 hours are allocated for Home Language and a minimum of 2 hours and a maximum of 3
hours for Additional Language in Grades RT 2. In Grade 3 a maximum of 8 hours and a minimum of 7
hours are allocated for Home Language and a minimum of 3 hours and a maximum of 4 hours for First

Additional Language.

(d) In Life Skills Beginning Knowledge is allocated 1 hour in Grades R i 2 and 2 hours as indicated by the

hours in brackets for Grade 3.

1.4.2 Intermediate Phase

The instructional time in the Intermediate Phase is as follows:

Subject Hours
Home Language 6
First Additional Language 5
Mathematics 6
Natural Sciences 2,5
Social Sciences 3
Life Skills 3
1 Creative Arts 1)
f  Physical Education (1)
§  Personal and Social Well-being (1)
Coding and Robotics 2
Total 27,5

1.4.3 Senior Phase

(&) The instructional time in the Senior Phase is as follows:

Subject Choice: Option 1 Subject Choice: Option 2 Hours
Home Language Home Language 5
First Additional Language First Additional Language 4
Mathematics Mathematics 4,5
Natural Science Natural Science 3
Social Sciences Social Sciences 3
*Technology *Economic Management Sciences 2
Coding and Robotics Coding and Robotics 2
Life Orientation Life Orientation 2
Creative Arts Creative Arts 2
Total 27,5

* Schools/Learners can follow Option 1 (MST Stream) or Option 2 (Business Stream)
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1.4.4 Grades 10-12

(@) The instructional time in Grades 10-12 is as follows:

Subject

Time allocation per week (hours)

Home Language

. First Additional Language

Mathematics

Life Orientation

A minimum of any three subjects selected from Group
B Annexure B, Tables B1-B8 of the policy document,
National policy pertaining to the programme and
promotion requirements of the National Curriculum
Statement Grades R 1 12, subject to the provisos
stipulated in paragraph 28 of the said policy
document.

45
4.5
45

2
12 (3x4h)

The allocated time per week may be utilised only for the minimum required NCS subjects as specified above
and may not be used for any additional subjects added to the list of minimum subjects. Should a learner wish to
offer additional subjects, additional time must be allocated for the offering of these subjects.




2 SECTION 2:
DEFINITION, AIMS, SKILLS AND CONTENT

2.1 INTRODUCTION

Coding and Robotics represents an interdisciplinary and multidisciplinary subject that integrates various
components of STEAM (Science (including Computer Science), Technology, Engineering, Arts, and

L

Mathematics).

| 1<
Engineering Arts

Coding & Robotics
. D S

Figure2.1 Coding andRobotics as & EAM discipline

The main driving force behind the uptake and surge of Coding and Robotics as a subject at school level is the
link to the 4™ and 5™ industrial revolution (4IR, and 5IR). In the context of this curriculum the focus resides in the
grounding concepts of STEAM related subjects.

Computer
Science

Figure2.2: Coding and Robotics as a muigciplinary subject



2.2 WHAT IS CODING AND ROBOTICS

Coding and Robotics combine the principles of programming with the design, construction, and operation of
robots. Programming concepts, practices, and perspectives are applied to control devices to perform specific
tasks. It includes digital concepts that refer to various ideas, principles and processes that are associated with
digital technologies and their use.

The Coding and Robotics curriculum is based on the following pillars as depicted in the figure below.

Coding and Robotics

Communication Collaboration Creativity Perseverance

Digital
Concepts

Digital Citizenship

Digital Awareness

Coding «fla Robotics

Solution development
.
Inspiration

Algorithm Design “

Design Thinking

Logical and Critical Thinking
Computational Thinking

Figure2.3: Overview of Coding and Robotics as a Subject

Coding is the process of creating a logical set of instructions that a human or a computing device can
understand and execute, which require a deep understanding of computational thinking and problem solving.

Robotics deals with the design, operation, and use of devices and robots that can be programmed to perform
tasks autonomously or semi-autonomously or by direct control. It presents the learners with the opportunity to
see their thinking, design, and code in action.

Digital concepts encompass a range of digital literacy skills and awareness that enables learners to leverage
digital technologies to their fullest potential and use digital tools responsibly.

2.3 SPECIFIC AIMS

The teaching and learning of Coding and Robotics (C&R) aim to develop the following for the learner to be able
to:

1 develop computational thinking skills to solve problems.

1 advance design thinking to develop creative and human-centred approaches to solve problems.



1 become part of a generation of creative, innovative systems thinkers that can use coding, robotics, and
digital competencies to express their ideas.

foster creativity, critical thinking, collaboration, communication, and innovation.

function ethically and effectively in a digital and information-driven world.

develop a critical awareness of how technologies impact society at large.

instil self-efficacy and confidence to deal with situations requiring computational thinking, design
thinking and problem solving.

prepare for future careers in STEAM related fields.

adopt a culture of being self-directed, life-long learners who can apply their skills in a wide range of
contexts and situations (adaptable, flexible and resilient).

=A =4 -4 =4

= =

2.4 SPECIFIC SKILLS
The following skills are specifically emphasised:
2.4.1 Computational Thinking

Computational thinking is an attitude, and a skill set where one uses specific techniques and strategies to
complete tasks successfully and to solve problems systematically. It further helps one in arriving at a solution
that both humans and a computer can understand.

Abstraction

@ O
D :
FOCUSing on the So|ving a Comp|ex Identlfylng similarities Deﬁning a precise
relevant and important problem by breaking it and differences. sequence of steps or
information and into small, manageable It helps you to make | instructions to perform
ignoring unrelated and parts where each part C(.)n_r;ectlonsI between a task.
i i i imilar pr ms an . .
irrelevant things. ~is more similar p c_Jb ems and An algorithm is a set of
Helps you to get to the straightforward and experiences. : _
; o rules or instructions
heart of the problem easier to solve Recognising the same
. ; that anyone can follow
and to find general patterns in other
. ; to perform a task or
principles that create problems helps you in <olve a problem
patterns solving a new problem p

Figure2.4: Computational Thinking Pillars

In Coding and Robotics, computational thinking helps learners to develop problem-solving strategies which they
can apply when developing coding solutions (algorithms) as well as robotics solutions. It can also be applied to
solve everyday life.

In terms of robotics, learners are demonstrating computational thinking concepts and practices when designing,
constructing, and programming a robot. The robotés per
computational thinking practices as they iteratively test and debug their coding.
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2.4.2 Design Thinking

In education, design thinking (DT) refers to a human-centred approach that encourages creativity and
innovation when generating user-focused products, services, or experiences. Design Thinking is often

expressed as an activity that involves the three I processes, namely:

A Inspiration: where creative thinking is applied to tackle a problem or challenge at hand, by gaining a
deeper understanding of the problem and its context as well as to identify opportunities for innovation.

A ldeation: involves the generation of a wide range of ideas and potential solutions using various
approaches such as brainstorming, prototyping and experimentation.

A Implementation: where the ideas and potential solutions are put into action. It includes testing, getting
feedback and subsequent improvements of the design or solution.

Related to the three |S, is the notion that Design Thinking is also a problem-solving approach that combines

creativity with structure and human-centred methods to understand and tackle challenges which involves
empathizing with users, defining their needs, ideating possible solutions, prototyping, and testing those
solutions, and iterating based on feedback. The following describes the design process:

A Empathi se: involves gaining an understanding of who the end user is in a specific context, and how the
envisaged solution will be appropriate towards addressing the problem.

A Define:r el ates to specifying in detail what the usersbo
available, and core principles that will guide the work to be done.

A ldeate: pertains to the creation of ideas and solutions using techniques such as brainstorming.

A Prototype : concerns the creation of one or several solutions to address the problem at hand.

A Test: relates to the process of determining how well the solution solves or address the problem. In this
phase, feedback is important as the feedback could be used towards the improvement and
enhancement and/or redesign of the complete solution or artefact.

Figure 2.6 depicts the relationship between the Design Thinking and Design Problem Solving approach.

\i

Empathize

Ideation

Prototype Ideate

Figure2 5: Design Thinking and Problebolving Process
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2.5 HIGH-LEVEL COMPETENCIES T CODING AND ROBOTICS

The three main topical areas of Coding and Robotics each comprises a set of key learning competencies central
to their area of focus.

The following diagram outlines the three main topical areas and the main learning competencies, associated at
the final stage of curriculum cognition wherein the learner demonstrates competence and proficiency at the
appropriate level.

C.1¢ Apply computational thinking skills do develop a set of logical instructions to
solve a problem.

C.2¢ Present a simple coding solution using symbolic or written statements
representing sequences of commands, single repetition and conditional
constructs.

C.3¢ Interpret and execute a given symbolic or written set of commands

C.4¢ Debug a given symbolic or written set of instructions.

C.5¢ Evaluate a given solution towards potential improvement.

C.6¢ Recognise and interpret patterns in symbolic sets of data or visualisations.

C.7¢ Create or complete a pattern to represent a particular data set.

R.1¢ Explain what a robot is in simple terms.
R.2¢ Identify different types of robots.
R.3¢ Outline the different components of a robot
Robotics R.4¢ Present an understanding of how robots affect the world.

Coding and
Robotics

R.6¢ Mimic the operations of a robot.
R.7¢ Create, test and execute a set of robotic instructions.

D.1¢ Outline the concept of technology and purpose of information technology (I
D.2¢ Recognise that he or she is living as citizens in a digital world.

Diai D.3¢ Demonstrate an understanding of the concept of a computing device.

gital concepts D.4¢ Identify the common uses of ICT in the real world.

D.5¢ Differentiate between the components of an ICT system.
D.6¢ Explain how the adaption of technology impacted the world we work and live i
D.7¢ Present a basic understanding of the concept of input processing and output.
D.8¢ Interpret a pattern to represent or communicate a message or image.
D.9¢ Create a pattern to represent or communicate a message or image.
D.10¢ Demonstrate a basic proficiency in the application of digital skills.

Figure2 6: HighlevelCurriculumCompetencies

A competence is a combination of knowledge skills, attitudes, and values which is reflected in behaviour that
can be observed, measured, and evaluated. It refers to the ability to perform a specific task successfully and
efficiently or in a manner that yields desirable outcomes.

2.6 CoODING AND RoBoOTICS CONCEPTS, PRACTICES AND PERSPECTIVES

2.6.1 Coding
In coding, the following concepts, practices, and perspectives must be developed and practised repeatedly:
Concepts Practices Perspectives
AAlgorithm AAbstraction AExpressing and Creating
ASequence ADecomposition AQuestioning
AlLoop (lteration) ApPattern Recognision AConnecting
AConditional (Decisions) AGeneralisation ACollaboration
AOperator AAlgorithm Design APerserverance
ALogic Alncremental Development AChoice of Conduct
AData ATesting and Debugging
AEvent AEvaluation
ADebug AModularise
ARepresentation ALogical thinking
AParallelism ACreating computational artefacts
AAutomation

Figure2.7 Coding Concepts, Practices and Perspectives
12



The table below describes the coding content to be covered and the skills to be developed. Table 2-1 must be
read in conjunction with Table 2-4 in Section 2.12.1 and Table 2-7 in Section 2.15.1 for progression per grade.

Table 21 Coding content and skills

Concept Content/Skills

Algorithm Definition and importance of algorithms in computer programming.
Characteristics of a good algorithm.

Examples of algorithms in everyday tasks and programming.
Algorithm development using computational thinking.
Understanding the concept of sequential execution of instructions.
Introduction to basic programming constructs like statements and expressions.
Writing simple programs to perform sequential tasks.

Explanation of loops and their purpose in programming.

Different types of loops (e.g., while loop, for loop) and their syntax.
Examples demonstrating the use of loops for repetitive tasks.
Writing simple programs to perform tasks that include repetition

Sequence

Loop (iteration)

Conditional
(Decision)

Understanding conditional statements (i f-raakihge
Using comparison operators in conditional statements.
Writing programs with conditional logic to handle different scenarios.

Operator Assignment, comparison, and logical operators.
Precedence and associativity rules for operators.

Use of operators in expressions and assignments in programs

Logic Introduction to Boolean logic and truth tables.
Understanding logical operators (AND, OR, NOT) and their application in programming.

Writing programs that implement logical operations and evaluate conditions.

Data Types of data (e.g. numbers, string, Boolean) and their use in programming.
Variables and data types.

Input/output and processing operations for data manipulation.

Event Concept of events and event-driven programming.
Handling user interactions and system events in programs.

Implementing event handlers in programs.

Debug Techniques for identifying and fixing errors in code (debugging).
Using debugging tools and techniques (e.g., trace tables).

Debug common programming errors (syntax errors, logic errors).

Representation Understanding data representations (binary).

Exploring the concept of abstraction in programming.

Automation Exploring automation concepts and their significance.

Writing scripts to automate repetitive tasks.

E N I I A R I R R B R R R B R N R N R N e e R e R R ]

Parallelism Concept of parallelism using e.g. two scripts, running concurrently, allowing different actions to
happen simultaneously (e.g. broadcast & receiving, clones, parallel blocks, e.g. "forever" block

can run continuously while other code executes concurrently.

2.6.2 Robotics

In addition to the coding concepts, practices and perspectives, in robotics, the following concepts, practices, and
perspectives must be developed and practised repeatedly:

Concepts Practices Perspectives
AMotion AComputational Thinking AExpressing and Creating
Asensor ADesign Thinking Alnnovation
AActuator APrototyping AQuestioning
AController ADesign and Construction AConnecting
AlLogic Aalgorithm Design ACollaboration
APower Source ATesting and Reconfiguration APerserverance
AAutomation AReflection and Iteration AChoice of Conduct
Alnstruction ACreative Thinking
ACommunication ALogical thinking
ACoding (Programming) ACreating robotics artefacts

Figure2.8 Robotics Concepts, Practices and Perspectives
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The following table describes the robotics content to be covered and the skills to be developed. Table 2-2 must
be read in conjunction with Table 2-5 in Section 2.12.2 and Table 2-8 in Section 2.15.2 for competencies and
progression per grade

Table 22 Robotics content and skills

Concept Content /Skills

Motion 1 Introduction to different types of robot motion: linear, rotational, and combined.

1 Exploring methods of locomotion such as wheels, tracks, legs, and aerial mechanisms.

Sensor 1 Overview of sensors used in robotics, including proximity sensors, cameras, ultrasonic,

microphone, temperature sensors.

Explanation of sensor principles and how they gather data from the environment.

Applications of sensors in navigation, obstacle avoidance, object detection, and environmental

monitoring.

Introduction to actuators responsible for converting electrical energy into mechanical motion.

Types of actuators: electric motors (DC motors, servo motors).

Understanding the role of actuators in robot manipulation, locomotion, and control.

Components as part of a robot responsible for controlling the robot, gathering input, and providing

output. (Examples: Arduino, Raspberry Pi, Micro: bit)

Introduction to logical operations and decision-making in robotics.

Understanding Boolean logic and its application in robot control.

1 Implementing logical operations for conditional behaviour, state transitions, and autonomous
decision-making.

Power Source 1 Overview of power sources for robotics, including batteries, and external power supplies (e.g.
solar).

1 Understanding power requirements and considerations for selecting appropriate power sources.

1 Designing power distribution systems and managing power consumption for optimal robot
performance.

Automation 1 Explanation of automation in robotics as the process of performing tasks with minimal human
intervention.

1 Applications of automation in manufacturing, logistics, agriculture, healthcare, and service
industries.

1 Designing automated systems using robots for repetitive, dangerous, or labour-intensive tasks.

Instruction 1 Understanding instructions as commands given to robots to perform specific actions.

1 Types of instructions: sequential instructions, conditional instructions, repetitive instructions
(loops).

1 Writing clear and precise instructions for programming robots to accomplish desired tasks.

Communication 1 Basic overview of communication technologies used between two or more devices, e.g. Wi-Fi,

Bluetooth.

Coding 1 Introduction to a robotics programming environment.

1 Basics of robot programming: variables, data types, control structures (sequence, if statements,
loops), functions, and libraries.

1 Hands-on coding exercises and projects to develop skills in algorithm development and in robot
programming.

= =

Actuator

=A== =4 =

Controller

Logic

= =

2.6.3 Digital Concepts

Digital concepts are fundamental ideas and principles that underpin and support coding and robotics. They
encompass various aspects of technology and computer science, providing the context and application for these
fields. In Coding and Robotics, digital concepts are divided into the following topics: Digital Citizenship, Digital
Awareness and Digital Skills. The following must be read in conjunction with Table 2-6 in Section 2.12.3.

2.6.3.1 Digital Citizenship

The rights, responsibilities and behaviours (respect, integrity, and safety) displayed by individuals in the digital
world. It encompasses a spectrum of behaviours, spanning from respecting the privacy of others to protecting
personal data, being mindful of online threats and ensuring one's safety in the digital sphere.
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Responsible behaviour

fimplications of digital citizenship

fResponsible and ethical behaviour
in the digital realm.

fiCybersecurity awareness such as
protecting personal information
online, recognising cyber threads
and practising safe online
behaviour.

fPrivacy & security (strong
passwords, not sharing personal
information), cyberbullying, digital
footprint and netiquette.

fDigital health and welfare.

Information Assessment

fiCredibility and reliability of online
sources and information.

fFake news

fintellectual property and its
implications.

Figure 29 Digital Citizenshioncepts

Impact and Responsibility

TAwareness of how technology
adaptation influence our work and
lifestyle

fiConsequences and implications of
online actions.

fiLasting impact of online content
(digital footprint)

fEthical use of computers,
including software and robotics
applications.

fiDangers of the online world,
computer/cyber crime

Digital Citizenship helps to develop an awareness of responsible and ethical behaviour in the digital world as it
provides principles for shaping the digital landscape and influencing individual and collective behaviour online.
In Coding and Robotics, understanding digital citizenship is important when developing software and robotics
applications to ensure they are used in a responsible and ethical manner.

2.6.3.2 Digital Awareness

The recognition of the competencies, expertise, and the mindset needed by individuals effectively to use digital
tools, entail understanding and the applications of technologies in a world that is becoming more
interconnected. This emphasises the essential sense of familiarity, adaptability, and proficiency needed for

utilising fundamental technology.

Data and Information

fiData collection, storage and
processing

fITransformation of data into
information.

flUtilisation of data and information
for decision-making and
innovation.

2.6.3.3 Digital Skills

Computing devices

fiTechnology vs Information
Technology (IT)

fiBasic model of a computing
device (input, processing, output
and storage).

Different types of computing
devices in Coding and Robotics.

fHardware components for input,
processing and output.

fiComputing devices and their
purpose.

fHardware vs Software

flinteraction between hardware and
software.

Figure 210 Digital Awarenes€oncepts

Networks and
Communication

finternet as example of a network.

flinformation and Communication
Technology (ICT) - components
and real-world uses.

An essential set of a range of abilities that enable individuals to effectively use digital devices, software, and

platforms to perform various tasks.

Application Skills

fUse and manage applications
used in Coding and Robotics
(software environment).

fFile and Folder management

finput, processing and output in
computing and robotics

flUse an application such as Paint
to create backgrounds and sprites

Patterns and Communication

fiPatterns in coding and robatics for
communication, including data
analysis, visualisation and
conveying messages or
information.

Figure 211 Digital Skills Concepts
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2.7 APPROACH TO TEACHING CODING AND ROBOTICS

Coding and Robotics, as a subject, is process-driven as it focuses on Coding and Robotics processes, rather
than just exit skills or products. Coding develops cognitive and critical thinking skills as it emphasises the
development of knowledge, skills, strategies, and attitudes that enable learners to become more effective
individuals. Coding and Robotics also supports learners to develop metacognitive skills, which include planning,
developing, testing, evaluation and reflecting.

2.7.1 Problem -based Learning

Teaching and learning will follow a problem-based learning approach. Problem-based learning (PBL) is an
active and learner-centred approach to learning involving several cognitive processes that aims to develop
critical thinking, problem-solving, and collaboration skills. The goal of PBL is to help learners learn how to apply
knowledge and skills using problems, rather than just memorising information for tests. PBL also encourages
learners to ask questions and seek answers, rather than passively receiving information. It also supports the
development of self-directed learning.

In Intermediate Phase, learners will be given small, manageable problems which they need to solve using a
problem-solving process. To develop and enhance self-ef f i cacy (the | earnerds belief
complete the task or solve the problem), the challenge of the task or problem should match the learners 6

competencies.

Example of a manageable problem and algorithm development using computational thinking and the problem-
solving process in Intermediate Phase:

Problem:
Calculate the surface area of a box. :
E Jom
j S— e
Step 1: Understand the problem. % cm
What is surface area? 7 cm

Surface area is the amount of area covered by the surface of the box, i.e. all the sides (top, bottomrigalofftbet,
box
If one takes off the lid (top), it looks like the figure below and one can see all the sides

Step 2: Analyse the problem
1 The box has six (6) sides.
I Each side is a rectangle.

9 Calculating the area of each rectangle will provide the surface area of the box.
Step 3: Break down the problem into smaller, more manageable problems.
1 Decomposébreak down) the problem, into more familiar oredsstresition.

0 Unfold the bdxhis helps to break the problem into smaller parts (six (6) rectangles).
0 Each part can now be solved individually.
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o Each 6ésmall 6 solution can then be combined

Top Abstractiorinvolves simplifying ide
0 by focusing on essential details. It
’OD J helps to break down a problem int|

4+—Tm—p manageable parts to understand t
A\,, &\ underlying structure.

, 0 Abstractiorhelpswith

v ?P 5}* decompositiorand to simplify

. the problem or make it easie

- d. understand by ignoring detail
do not need.

Step 4100k for patterns (Pattern recognition)
The top and bottom rectangles are the same (length = 7 cm and wic . \
The left and right rectangles are théleagth = 5 cm and width = 3 cm /

It involves finding the similadties
, :M) patterns amorgmall, decomposeq
problems that can helpalge

more complex problenwesasily

The front and baektangleare the saméength = 7 cm and width = 3 crsb &. andefficiently
Step5: D(_avelop a higkevel solution or algorithm We can now break the problethiatmather easy
(abstraction) subproblemsormain ideas (decompositiarsing
Calculate the surface of each side (rectangle): As e_\ :| abstraction)
Step 1: Calculate area of top. ! . ial
] Y, Abstraction also helps us to realise that we can ig
Step 2: Calculate are of front side. @ the rectangles / only focusing on 3 rectamglesf
Step 3: Calculate area of left side - |_each size to solve the problem.

Step6: Detailed Algorithifibecomposition)

1. Step 1: Calculate the area of the top.
1.1. Multiply the area of the top by 2 (to add the arlmattomrréde/rectangle) 4

Each step in thghlevel
algorithmwas broken down into
more specific, detailed steps, gi
more detailed instructions.

2. Step 2Calculate the area of the front side
2.1. Multiply the area offitemt sidby 2 (to add the area obtuk
rectangle)
3. Step 3Calculate the area of the left side.
3.1. Multiply the area oflgfesidédy 2 (to add the area ofitfte rectangle)
4. Step 4: Add the areas of Steg.1and3.1to get the surface area of the box.

L[

Y &\

Step7: Testand Debughe Algorithm.

1 Was the surface area calculated correctly? @iuﬁ’ As a next step, one can write code that will acc

1 Ifthe answer is yes, the problemis solved e ' ~££5 input) the measurements of the box and calculg
need to identify the error and fix the algesh. & surface area (once variables are done)
(debug).

Computational thinking is also about drawing on previous experience with tasks or problems to completesginida
problems, for example, the following can flow from the problem discussed above:

Extention

Learners can use their knowledge and experience form unfolding a box and calculati
area of the box to do the same for a cube, realisinng that, to calculate the surface are
be done in the same way:

Algorithm
Step 1: Calculate the area of one square o ‘
Step 2: Multiply the answer (area) by 6.
s
s
s| s |s
S

Write code for the extention (towards end of Grade 6)
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Side_Length + to answer

Generally, problem-based learning
1 enables learners to develop problem solving strategies as well as subject knowledge and skills.
enables learners to be more engaged in learning.
stimulates critical thinking.
promotes self-directed learning as learners generate problem-solving strategies.
promotes metacognition as learners compare and reflect on solutions.

=A =4 =4 4 A

assesses learning in ways which demonstrate understanding and competency.
See Section 4.2 for problem-based learning assessment guidance.

PBL could incorporate strategies such as cooperative learning where learners work in small groups to solve a
coding or robotics problem or use pair programming where learners work in pairs to solve a coding or robotics
problem.

2.7.2 Cooperative Learning

Cooperative learning is an active teaching-learning strategy where learners work in small groups, they help
each other learn, and in doing so, increase their joy and skills in the learning process.

Learning activities and roles are structured and overseen by the teacher, and each member of the group
oversees the academic performance of the others. To successfully implement cooperative learning, leading
authors in the field (David Johnson and Roger Johnson) emphasise the intentional stimulation of five basic
elements (Johnson & Johnson, 2021:55-56) namely:

1 Positive interdependence : Learners should feel like they are linked in such a way that one cannot
succeed unless all in the group succeeds. Teachers should thus find ways of stimulating positive
interdependence in their group activities I one possibility is giving learners different roles to fulfil; hence
the group cannot move forward unless all roles are successfully fulfilled.

1 Individual accountability : Learners should know that al |IThavi | | be
purpose of cooperative learning groups is to make each member a stronger individual in his or her
rightt . One way of stimulating individual accountabili

they contributed to the group activity i this assessment can occur either via teacher assessment or peer
assessment i by doing this, everyone will know that they cannot get a freeride during the group activity
as their inputs are also individually assessed.

1 Promotive interaction : Learnersd successes are increased due
provided, and praise and encouragement given by their group members. Teachers thus need to
stimulate promotive interaction, which can be done by giving different resources to different learners.
Giving learners different roles also stimulate promotive interaction.
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1 Social skills : Stimulating social skills becomes an intentional endeavour of the teacher. Teachers could
provide learners with resources on how to effectively form part of a team, how to communicate well and
how to resolve conflict, should it arise.

1 Group processing : Group processing forms part of reflection during and after the group activity.
Teachers can stimulate group processing by giving learners a reflection sheet or by asking them open-
ended questions to stimulate reflective conversations. Questions suchas: i What wor ked wel |
your gr oup [Rescribethe best eéxpPeriemaes afd worst experiences of the group activityo .

Cooperative learning can improve the learner's performance and teaches the value of teamwork, cooperation,
communication, self-denial, and initiative taking.

2.7.2.1 Implementing cooperative learning in  Intermediate Phase Coding and Robotics

Example of cooperative learning activity for Intermediate phase learners on the topic of robotics (see Grade 4
(C.3)): Execute a simple set of commands in relation to R.6, physically, on paper or with an educational tool.

Task: Determine where a robot (simulated by one of the learners) will end after executing a set of instructions,
including at most nine steps, provided in an algorithm.

Divide the class into groups of four. Two learners could take on the roles of instructor and interpreter
respectively and the other two learners the roles of robot and debugger .

9 Instructor: Reads out the steps from the algorithm

1 Interpreter : Puts steps from al go r/Expldnmstepsmiplain Ehdlishy mands Enc
1 Robot: Executes the steps from the interpreter

1 Debugger : Evaluates the movement of the robot to determine whether it executed steps correctly.

Tools that can be used to develop the algorithm: pen-and-paper, coding cards (e.g. Rangers) for algorithm and
interpretation, then, code algorithm using blocks from block-based coding platform, implement, test and debug
in block-based coding environment.

Refer to Annexure B for cooperative learning assessment guidance.

Pair programming could also be used as a cooperative teaching and learning strategy to solve programming
problems.

2.7.3 Pair Programming

Pair programming is a pedagogical approach that involves two learners working together on one computer or
one piece of paper to complete a shared goal/task. It

emanates from the programming industry yet has proven to PAIR PROGRAMMING
be successful even at school level. One of the learners NAVIGATOR
ful fils t Keverdowhile the ather letirheefulfilis

the r ol mvigatbro t he

DRIVER

Ve

The driver is the learner who may use the computer and
handles the keyboard, or draws on the paper and handles
the pencil, whereas the navigator is the learner who utilises
the resources, and reviews t
providing feedback and suggestions to the driver, pointing
out errors and asking questions of the teacher. Pair
programming is a collaborative effort that involves a lot of
communication, discussion, and problem-solving.

oughou
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Al t hough pair programming can be i mplemented as a coll
stimulate the five basic elements of cooperative learning as described above, when implementing pair
programming in the classroom.

It also appears particularly promising in situations where there are not enough computing devices for learners to
work individually, as well as for increasing learning and engagement with technology by learners with limited
device experience. It is also suggested that learners show higher confidence when programming in pairs. It
allows learners to share knowledge and learn from each other, thereby improving the quality of the learning
engagement.

2.7.3.1 Implementing pair programming in Intermediate Phase Coding and Robotics

Example of pair programming activity for Intermediate phase on the topic of Coding (C.1 and C.2):
Apply computational thinking skills to develop a set of logical instructions to solve a problem.

Learners are divided into pairs. Learners should draw a square using a set of instructions. One learner fulfils the

role of Adriverd and the other fAnavigatoro.

9 Driver i The learner acting as the driver will be the one completing the steps in a block-based program
and/or unplugged on a piece of paper.

1 Navigator 1 The learner acting as the navigator may consult the textbook and/or other resources. The
learner may also ask the teacher for help.

Learners need to find a way to draw a rectangle using a set of instructions. This implies having the drawing tool

Aturno sever al d e g r several mxalgistepsoLearnerg shduld bevalle talfirst work this out by
Afdirectingod each other and then put these instructions
Note

The teacher may swop the | earnersé roles as thoeYoctivi

may also ask any one of the learners to present their work to the class. This ensures that both leamgagdemhd giwed to
more learners an opportunity to practice communication skills.

2.7.4 Deliberate Practise

A subject such as Coding and Robotics not only requires thinking skills, but also requires focused teaching and
ample practise. This practise should, however, be purposeful, well thought through with gradual increase in
complexity.

The curriculum is designed to encourage deliberate practise, as competencies are repeated within and across
grades. The concept of deliberate practise is particularly focused on skill acquisition and development and is
key in the development of competency and expertise in subjects such as coding.

Deliberate practise is a specific type of practise that involves setting specific goals, receiving feedback, and
making focused efforts to acquire and improve skills and performance. It is not simply repeating skills over-and-
over again but rather adjusting to improve competencies as well as gradually adding additional competencies
that lead to mastery. It therefore involves purposeful repetition, feedback-driven metacognition, and extension to
improve performance (Ericsson, 2008; Deans for Impact, 2016; Ericsson et. al., 2018).

In terms of extension, deliberate practice involves extending the amount of time spent practising, adding new
features, and increasing the complexity of tasks. The goal is to push beyond one's comfort zone to achieve
growth and improvement.
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2.7.5 Science of Learning

Science of Learning, a multidisciplinary field that combines research from cognitive psychology, neuroscience,
educational psychology, and other related disciplines to understand how people learn. It also aims to identify the
most effective teaching and learning strategies based on empirical evidence that has been shown to improve
long-term retention of information and enhance learning outcomes.

Learning is an iterative process that requires that one continually revisits what one has learned earlier, update it,
and connect it with new knowledge. Learning always builds on a store of prior knowledge and is the residue of
thought. New learning requires a considerable amount of practise and meaningful connections to existing
knowledge. Learning, therefore, requires learners thinking (Brown et al., 2014; Dereck Bok Center, Harvard
University, 2023).

Science of learning includes the following learning strategies (Weinstein et al., 2018):

1 Retrieval practice : Bringing learned information to mind from long-term memory.

1 Spaced practice : Spreading learning activities out over time/reviewing previously learned information
at gradually increasing intervals.

Interleaving : Switching between topics while learning.

Examples : When learning abstract concepts, illustrating them with various examples or experiences.
Dual coding : For example, combining visuals with text.

Elaboration : Classroom discussions that require learners to relate new material to what they already
know and to recall previously learned information, including asking why and how questions with learners
explaining in their own words.

=A =4 =4 =

1 Interactive activities : Engage actively with learning material using activities that require one to retrieve
(recall) previously learned information.

2.8 LINKING CODING AND RoBOTICS WITH OTHER SUBJECTS

Coding and Robotics concepts can be linked to Language, Mathematics, Natural Science and Technology and
Life Skills in the Intermediate Phase. These cross-cutting concepts should therefore be integrated into Coding
and Robotics to enhance the learning experience.

For example, coding often involves mathematical concepts such as logic, arithmetic, and geometry whilst
Robotics combines coding with principles of physics, engineering, and materials science, highlighting the
interdisciplinary nature of digital concepts and skills. Other examples:

Algorithms involve sequencing and summarising in literacy and breaking down complex problems into simpler
steps in mathematics.

Modularity : Involves breaking down tasks into manageable units in computer science, while in mathematics, it
involves breaking down a complex problem into smaller, manageable parts.

Control structures : Determine how a set of instructions are executed within a program, while heuristic thinking
in mathematics involves using logical thinking and trial and error to solve problems.

Coding and natural language : The process of learning to code is also often likened to language acquisition, as
learners progress through six distinct stages of understanding. These stages bear close resemblance to the
stages of literacy development.

Design : Designing robotics artefacts links to aspects of Creative Arts.
Digital concepts : Aspects such as the impact of technology and being a digital citizen, links to Life Skills.

As some concepts and content can be linked to other subjects, these content areas can be used as context for
solving coding and robotics problems to highlight relationships and to enhance the learning experience.

21



However, subject specific content and skills can only be developed in Coding and Robotics as a separate
subject.

By developing these skills in Coding and Robotics, learners can develop habits of mind and analytical thinking
that will be valuable in all other subjects.

2.9 TIME ALLOCATION
In Intermediate Phase, 2 hours per week (20 hours per term) is allocated for Coding and Robotics.
The following table provides the time allocation as a percentage of the total available time per term:

Table 23 Time allocation for Intermediate Phase Coding and Robotics

50 50 50 50 45 45
25 25 30 30 35 35
25 25 20 20 20 20

Available time should be allocated as indicated by the percentages in the table above. However, due to the
integrated nature of concepts across the topical areas, content and skills from different topical areas could be
integrated where appropriate, making exact delineation of time challenging.

Note:

Sections 2.12.1 (coding content) 2.12.2 (robotics content) and 2.12.3 (digital concepts content) are linked and
support each other. Various competencies across the three strands can therefore be linked and dealt with in an
integrated fashion. Section 3 (unpacking of the content) provides examples and notes and suggests
pedagogical approaches.
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2.10 RESOURCES REQUIRED TO OFFER CODING AND ROBOTICS IN INTERMEDIATE PHASE

o — — — —

— —
— —~—
- program Interactive {input, output) \
- var Number: integer; ‘ \
- begin
/ writeln {‘This program interacts with its user.): \
/ writeln {'Please enter an integer value.’);
readin (Number); \
/ write {"The number you entered was:;
/ writeln {(Number)
end. \
-
/ I —_ .
—y .

IF (& > B) Program code \

THEN Print A + “is bigger”;

ELSE Print B + “is bigger”; ™ \
ENDIF; <
Read Number1, Number2
! e

Slmple PSEUdOC If Number1 > Number2 ,
Senten ce Result = Number1 - Number 2
Algorithms Else

N r\ Result = Number1 + Number2
Visual code ,)/‘\ Endlf /
sym bols and Write Result

constructs /
(Flowcharts)
A /
.

Written *

_ _ =
s ¢ 2 instructions ﬁ:ﬂ
R o ~ Simple visual COQ @

o symbols and

R constructs (Tangible
R F R I_ or on paper)
— () |@1|

Simple character
instructions

& 3 \5%& Coding cards or
o mm? Symbols

Tangible coding £ .
e with objects and L <}:
= verbal instructions

_J A
Physical coding and

lay activities et 7 " (
play Yo ’f” - -~ :’

Cognitive load (Level of abstraction)

==eueeeeneee Foundation Phase
======|ntermediate Phase
— - = - = Senior Phase

- = = = FET Phase

Regression and Progression

More concrete to less concrete

Figure2.12: Programming resources for Coding and Robotics
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2.10.1 Coding Resources

Refer to Figure 2.12:
In intermediate phase, learners will follow a block-based coding approach. It allows users, especially novices and kids, to create programs using visual elements like

blocks and symbols. In this type of environment, users can drag and drop various blocks representing commands and snap them together like puzzle pieces to create

their programs. It helps learners to the learn the foundational concepts and principals of coding AComput er phighlgcognitivenskil, ghich mquiaes mast

without getting overwhelmed by the intricacies of text-based syntax and it minimises errors multiple domains, and is acknowledged as being difficult to learn,

(such a formatting, punctuation, or spelling mistakes, semantics that could discourage essential to take into account the cognitive loads (CLs) imposed o
as well as their abilities to absorb this kndwiedgthe teaching and

learners) associated with the complex syntax of text-based environments. By abstracting away . oo
| ear ni nBerssametiec&eds Framcisco (2022).

the textual complexities, it therefore reduces cognitive load and allows learners to focus on the
problem and the foundational coding concepts as well as the underlying logic of their programs, rather than too much mental effort on the code syntax. It therefore
serves as an effective steppingstone for beginners to develop their problem-solving and programming skills before transitioning to more advanced coding environments.
Research also suggests that teaching computational thinking with block-based coding, learners (1) achieved substantial learning gains in algorithmic thinking skills, (2)
were able to transfer their learning from block-based to a text-based programming context, and (3) achieved significant growth toward a more mature understanding of
computing as a discipline (Grover, Pea & Cooper, 2015).

Examples include:

Scratch Snap mBlock

— MUNUURRNURUINULRENTUURNINRIAEY Smart On JULLENL
P Hello.-I-am-the-Smart-One.-Pick-any-number,-and-l-will-guess-it. R -1 4 JET(-C)

N
L

switch to costume Untitled(2) |

 paint towards
b

say EEEU® - ‘ -
e . .-tsk and wait D FEV Kli.klo,klak
u o) . o]+ o] o o o
say (join L | Iknew-l-could-guessrit. for @@ secs mave ° steps e
if on edge, bounce 0.2

next costume

Not e

A program is a sequence of symbols that specifies a computation.

A programming language is a set of rules that specify which sequences of symbols constitute a program, &redpndgriaco mestaties.t
A programming language is an abstraction mechanism. It enables a programmer to specify a computation piegrantlyusmalliodetied an assembler, compiler or interpreter,
implement the specification in the detailed form neededioorxecommputer (Bein 2006)

Where learners struggle, physical coding or coding cards could be used as support and remediation.
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2.10.2 Robotics resources

The tables below list resources used in some example projects throughout this document. The list is not exhaustive.

Refer to Section 2.15.3:

Plastic gears, fans, base plategyjlates)
Rubber bands

Fans

Pull yds

Connectors

Pipe cleaners

Goodpy eyes

Plastic wheels

Screws and nuts

Pipe cleaners

Simple switches

Wire

Straws

StringorCable ties

Double sided tape

Small pieces of wenblocks (available from arts and cra
shops)

Plastic bottle caps (for wheels)

Servo Motor (E.g., SG90)

PIR Motion Sensor (EH§SR501Lrocodile to Male pin
connectors

Crocodile to Female pin connectors

Crocodile clips (Clips at both ends)

Batteries

LEDs

Connection wire with pins

Foil

Microcontroller

For robotics, learners will follow a block-based coding approach. Block-based coding helps learners to the learn the basics and foundational concepts of coding in a

visual, syntax-free environment. Visualised coding minimises errors associated with the complex syntax of text-based environments. It reduces cognitive load and

allows learners to focus on the coding problem and the foundational coding concepts.

2.10.3 Digital Concepts Resources

1 Sample technologies and components (e.g., mobile phone, tablet, laptop (with input and output devices, etc.)

1 Pictures of computing devices, input devices, output devices

1 Simple diagrams of networks, etc.
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2.11 OVERVIEW OF INTERMEDIATE PHASE CODING AND ROBOTICS
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2.12 Focus oF CONTENT AREAS

2.12.1 Coding
Table2-4: Coding content focuend progression
Competency Graded Grades Grades
(beginnetevel) (advanced beginnésvel) (moderatdevel)
(O Progression in probstving mostly lies in gradually increasiogpg@ndomplexity of problems

Apply computationa|
thinking skills to
develop a set of
logical instructions
to solve a problem.

Usingoundationploblems:

1 Develop a set of logical instrutic
solvea foundationatoblenthat
includegwhere appropriate)

- sequences of commands

- single repetition

- simpleonditional constructs
Refer to Tabl27

1 Trace, evaluateorreadbrcomplete
a set of logical instruct{aigorithm

(link taC.2, C.32.4C.5C.6 and Q.7

Usinghasigroblems:

1 Develop a set of logical instruttiq
solvea basiproblem that includeg
(where appropriate):

- sequences of commands

- single repetition

- simple conditional constructs
Refer to Tabla7

1 Trace, evaluateorrect or complety
a set of logical instructions (algoil

(linkkoC.2, C.3, C.4, C.5, C.6 and (

Usingsimpleroblems:

9 Develop a set of logical instrutiq
solvea simpl@roblem that include
(where appropriate):

- sequences of commands

- single repetition

- simple conditional constructs
Refer to Tabl27

1 Trace, evaluateorrect or complety
a set of logical instructions (algol

(linkkoC.2, C.3, C.4, C.5, C.6 and ¢

Computational thinking is infused and used in all aspects of coding/problem solving activities as follows:

Useabstractiortosimplify complpsoblemby reducing it to its most essential comgbhelgs tgain a deeper

understanding of their underlying structure and develop more effective solutions. It allows you to focusais
while minimizing distractions from irrelevanftsteilstioris also used toake a visual representation of solutior
Usedecompositiorto help to simplify complex problems by breaking them down into manageable parts, tha|
address each component individually. It enables a systematic approadivimgraieemhances ones understal
of the problem's structure datioreships.
Usepattern recognitioto leverage existing knowledge and experiences to identify meaningful regularities in
situations. Recognising patterns, helps to gain insights, make predictions, apply them to new problems, ai

effective problesulving strategies.

Usealgorithmic thinkingp develop a series of precise, logical steps or instructions (algorithm) to accomplish
a problem in an organised and methodical manner.

C2

Present a simple
coding solution
using symbolic or
written statements
representing
sequences of
commands, single
repetition, and

Working withcoding soluti¢set of

logicainstructiongyrfoundational

coding problems

1 Translatan elementacpding
solutiorfset of instructioalgforithm)
into programming caelg.block
based coding instructiamling
cards, et).

1 Use codésymbols/ bloghkvritten

Working withcading solution (set 0
logicainstructions) foasicoding
problems:

1 Translata basicoding solution (s
of instructions/algorithm) into
programming coéeg(blockbased
coding instructior@odingards,
etc).

1 Use code ymbols/ bloskvritten

Working withcading solution (set 0
logicainstructions) femplecoding
problems:
(Translata simpleoding solution (s
of instructions/algorithm) into
programming co@eg(blockbased
coding instructid@edingards, etg.
1 Use code ymbols/ bloskvritten
statement® represent actions an

conditional statement® represent actions an|  statement® represent actions an|  operations to accomplish a partig
constructs. operations to accomplish a parti{ operations to accomplish a parti( tasksolve a programming prablet
tasksolve @rogrammimgoblem tasksolve a programming prabler 1 Group instructions/code blocks ti
1 Groupnstructiornsode blocks 1 Group instructions/code blocks t{ represent repetition (or a statem
represent repetition (or a statem( represent repetition (or a statem( indicating repetition)
indicating repetition) indicating repetition) (Done in relation to C.1)
(Done in relation to C.1) (Done in relation to C.1)
C3 Usindoundationabdingroblems: | Usingbasic codirgroblems: Usingimpleodingroblems:

Interpret and
execute a given
symbolic or written
set of commands

1 Executaset of commandsing
unplugged activitiphy(sically, on
papercoding cardg) an
educational tdelg. blockased
coding software)

Done in relatitoC.1 an€.2

1 Determine the output of a given
algorithrfset of commanas)of
giverprogram code.g.traceblock
based commands determirtbe
output or explain what the

codegprogram dogs

1 Execute set of commandsing
unplugged activitiphy(sically, on
papercoding cardg) an
educational tdelg. blockased
coding software)

Done in relationGdl anc.2

1 Determine the output of a given
algorithrfset of commandas)of
giverprogram code (e.g. trace bl
based commands) to determine
output or explain what the

codegprogram does)

1 Execute set of commandsing
unplugged activitiphysically, on
papercoding cards) an
educational tdelg. blockased
coding software)

Done in relationGadl and.2

9 Determine the output of a given
algorithnfset of commanas)of
giverprogram code (e.g. trace bl
based commands) to determine
output or explain what the
codéprogram does)
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c4

Debug a given
symbolic or written
set of instructions.

1 Reinforce reidjand understand
a foundationatoblem.

1 Interpret/execute/trace a given s;
commands to determine correctr
of the solution/if the correct outp|
achieved.

1 Complete an incomplete a set of
commands provided to solve a g
foundationproblem.

1 Inspect/tracefaundationabding
solution (set of commands) for a|
error or errors and correct if
necessary. (Unplugged and Plug

Done inrelationto C.1, C.2, C.3 al
C.4

1 Reinforce reidjand understand
a basiproblem.

1 Interpret/execute/trace a given s
commands to determine correct]
of the solution/if the correct outp
achieved.

1 Complete an incomplete a set of
commands provided to solve a g
basigroblem.

1 Inspect/tracebasiacoding solution|
(set of commands) for an error o
errors and correct if necessary.
(Unplugged and Plugged)

(Done inrelationto C.1,C.2,C.3 ¢
C.4

1 Reinforce remdjand understangd
a simpleroblem.

1 Interpret/execute/trace a given si
commands to determine correctr]
of the solution/if the correct outp!
achieved.

1 Complete an incomplete a set of
commands provided to solve a g
simpleoroblem.

1 Inspect/tracesampleoding solutio
(set of commands) for an error o
errors and correct if necessary.
(Unplugged and Plugged)

Done inrelationto C.1, C.2, C.3 al
C.4

C5

Evaluate a given
solution towards

Usingoundationabdingroblems:
1 Reflect and report on a given sol
by @kingthe following questions

Usinghasic codingroblems:
1 Reflect and report on a given
solutiomy akingthe following

Usingsimpleodingroblems:
1 Reflect and report on a given
solutioty akingthe following

potential (critical thinking): questions (critical thinking): questions (critical thinking):
improvement. - What happened? - What happened? - What happened?
- Why has it happened? - Why has it happened? - Why has it happened?
- What can be learnt? - What can be learnt? - What can be learnt?
- How can the solution be - How can the solution be - How can the solution be
improved? improved? improved?
1 Inspect a set of commands 1 Inspect a set of commands 1 Inspect a set of commands
(algorithm/program) aeftécto (algorithm/program) and refleq (algorithm/program) and refleq
imprové or provide a better imprové or provide a better imprové or provide a better
alternativée.g. reducing the numk alternative (e.g. reducing the alternative (e.g. reducing the
of steps/instructions using &doog number of steps/instructions number of steps/instructions t
repetitivetepgpatterntink to C.6 a loop for repetitive steps/patt a loop for repetitive steps/patt]
and C.7 Link to C.6 and C.7 Link to C.6 and C.7
C.6 1 Identifiafoundationphtterfe.ga | 1 Identifjabasigattern (e.g. a patte T Identifyasimplepattern (e.g. a

Recognise and
interpret patterns in
symbolic sets of
data or
visualisations.

pattern in cod) instructions
numbersymbols, blocks,
charactersequencegtc)

1 Interpretexplanand complete/
extend foundationphttern
(describe the pattern rule, use th
pattern rule to compéetednd the
patterror make predictions)

Link to C.dnd C.2

in coding instructions, numbers,
symbols, blocks, characters,
sequences, etc)

1 Interpret, exjteand complete/
extendibasiqattern (describe thg¢
pattern rule, use the pattern rule
complete/extend the patiemake
predictions)

Link to C.dnd C.2

pattern in coding instructions,
numbers, symbols, blocks,
characters, sequences, etc)

1 Interpret, exjieand complete/
extena simplegattern (describe tH
pattern rule, use the pattern rule
complete/extend the patiemake
predictions

Linkto C.1and C.2

C.7

Create or complete
pattern to represent
a data set.

1 Completa foundationgattern that
is part of a data set or programr
solution.

1 Createa foundationgatterrio form
part of a datetor a programming
solution

Done in relation to C.6

Link to C.1 and C.2

1 Complete ldasigattern that is par
of a data set or programming
solution.

1 Createa basipattern to form part |
a data set or a programming sol

1 Generalise a basic pattern baseq
the pattern rule.

Done in relation to C.6
Link to C.1 and C.2

9 Completa simplgattern that is pa
of a data set or programming
solution.

1 Creata simplgattern to form part
of a data set or a programming
solution.

9 Generalise a simple pattern basg
the pattern rule.

1 Incorporate the generalised pattg
as part of a programming solutio

Done in relation to C.6
Linkto C.1and C.2

Note

Linked competencies can be grouped/donewdilpathame lesson/activiigre appropriate
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2.12.2 Robotics

Table2-5: Robotics content focusd progression

Explain what a
robot is in simple
terms.

robot that includes elementary feat
and purpose

Link tdR.2 and R.3

Outcome Gradet Gradeb Gradeb
(beginner level) (advanced beginner level) (moderate level)
R.1 Provide foundationdéfinition of a | Provida basidescription afrobot in| Provide aimplalescription of a robo

terms ofextend from Grade 4)

9 attributes

9 purpose

9 theorigin of the term

9 conceptf a controlléextend from
Grade 4)

1 contexts in which they operate.

1 evolution of robots (automation
mechanical)

Link to R.2 and R.3

in terms of (extend from Grade 5)

11 definitiofwhat it is)

9 purpose

1 the contexts that they operate

1 concepts regardihe elationship
between the composition of a-rob
basic parts (sensors, controllers,
actuators, power source)

1 evolution of robotli/ancements o
robots (also link to the concept of
elementary reference to automati
decisions

Link to R.2 and R.3

R.2

Identify different
types of robots.

Provida foundationaverview of
different types of rotaotd their uses
(virtual vs physical robots)

Provide foundationdéscription to
distinguish between a virtual and
physical robot

Link to R.1 and R.3

Provide basic overview of different
types of robots and their uses (ran
industrial, service, educational, me
exploration)

Givea basidlescription of different
typesncluding basic description of
their composition and purfresee:
mobile, Industrialedicakducation
andservicg

Linkto R.1 and R.3

Provide simpleveview of different
types of robots and their uses (rang
industrial, service, educational, me
exploration)

Classify robots in terms of their
descriptiomftributes and uses (rang
industrial, service, educational, me
mobile, exploratianfonomotend
remote controlled)

Linkto R.1 and R.3

R.3

Outline the
different
components of a
robot

Provide foundationaference to the
basiccomponentsf a robaind their
purposegrange: wtors and mechani
for movement, sensors for observa
and actuators to respond, process(
and power source)

Link to R.1, R.2 and RR47

9 Outline the basic components of
robot, wita basiexplanation of the
purpose of eaftange:ensors,
communicatiogrippers and
attachments, actuators, controlle
power sources, structural
components)

9 Present a basic diagrammatical
outline of a robot (showing the va
components)

9 Present a basic outline of an
educational controller and its part
(e.g. buttons, sensors, LEDs, koU

9 Present a basic understanding th
robots are controlled by controlle
and act based on sensory or trigg
input

9 Present a basic outline of how a
is coded to perform tasks.

Link to R.1, R.2 andRR47

9 Outline the basic components of |
robot, witasimpleexplanation of th
purpose of each (range: sensors,
communicatiogrippers and
attachments, actuators, controllel
power sources, structural
components)

9 Outlineat asimpldevelhow sensor:
are used in basic robots (differen|
sensors and their purpose) (Rang
Ultrasonienicrophon&jotion
Sensor).

1 Present aimpleoutline of an
educational controller and its part
(e.g. buttons, sensors, LEDs, sou
etc) (Extend on sensorssewnd
Sensors)

1 Present aimplainderstanding that
robots are controlled by controlle]
and act based on sensory or trigg
input

1 Provide aimple atlineofthe
process @knsing, perception,
cognitiorgctingin terms of how a
robot interacts with the real world

1 Provide ampléoutline of how a
robot is controlled.

Link to R.1, R.2 andiRR47

R.4

Present an
understanding of

Ata foundationlalvel, ompare the rol
of robots and people in thearadd

doing the same tagkngeime

1 At a basic levegmpare the role of
robots and people in thewedd

doing the same task expanded w|

9 At a simple levebnepare the role o
robots and people in thewead
doing the same task.
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how robots affect

saving, assistance, education,

short description.

1 Provide a simpletiine the benefits

the world. entertainment) 1 Provide a basiatbneofthe benefits| and risks associated with the use|
Link to RI1R3and R.5R.7 and risks associated with the use|  robots.
robots. 1 Present a simpletline the ethical
9 Basic explanation of what softwal considerations related to the use
robots / embedded system are ug  robots.
for, is given that reference for spq 1 Simplexplanation of what softwal
concepts that robots can be for robots / embedded system are
programmed to react to their used for, is given that reference fi
environment. Incorporates eleme| specific concepts that robots can
R.1.5and R.2.5 programmed to react to their
9 Presena basidlefinition of Aland | environment. Incorporates eleme
relationship to the field of roboticy R.1.5and R.2.5
Link to R1R3 and R&R.7 1 Simpleutline of how Al is applied
the field of robotics
Link to R11R3 and R-&R.7
R.5 1 Provide foundationaiitline of 1 Provide a badlefinitionfdesign 1 Provide a simplefinition of design

Design a simple
artefact based on
a set of design

designhinkinginspire, ideate
(imagine), implement).
1 Desigrioundationadbotrtefacts

thinkingndthe design thinking
process.
1 Provide a basic outlindefdesign

thinkingndof the design thinking
process.
1 Provide a simple outline afdébign

specifications. using the design thinking procesg thinking process (steps) thinking procestdp$
Link to RILR.4 and R.6, R.7 1 Desig basiaobotartefacts using th| § Design simptebotartefacts using
design thinking procdess the design thinking process
Link to RILR.4 and R.6, R.7 1 Provide aimpleutline of the
relationship between the concept
hydraulics and robots
1 Provide aimplantroduction to an
open and cladeircuit
9 Provide a simpteroduiionto a
basicsinglepin (Read)
9 UseOn pin Pressed
9 Basicritroduction to:
- an LED
- a PiR sensor (Sensor as input|
trigger)
- a Servanotor (Servo motor as i
actuator)
Link to RiLR.4 and R.6, R.7
Design thinking is infused and used when creating robotic artifacts as follows:
EmpathiseAsk questions to find out what the problem is and to identify challenges related to the problem as
ways to solve the challenges
Define Specify the detail of the problem
Ideate Imagine and brainstorm different ideas for solving the problem and choose the best idea
PrototypgPlan and designpraw a simple picture (abstraction) and write down the material you will need. Th¢
stepbystep instructions (algorithm) for implementing the idea.
Test (Create/implement, tesflectand improve)-ollow the design (picture) and plan (algorithm) and build the &
Then test it to see if it works and correct/improve where necessary.
The progression mostly lies in the gradual inseegeeandomplexity of artefacts
R.6 Use ssimulatecenvironmefguch as | Use asimulatecenvironment (such g Use asimulatecenvironment (such a
Mimic the Scratch or any other free educatior] MakeCodédagfmicro: bitor any other| MakeCodédgmicro: bitor any other

operations of a
robot

software todt) mimic the operations

a robot

1 Align odngconceptto be usedith
the coding concepts covered and
mastereth the coding section

1 Include role play (acting out), and
tangible activities

1 Includes the use of appropriate-p|
based exercises.

Link tdR.3,R.5 and R.7

free educational software tool) to m

the operations of a robot

1 Align odngconceptt be usedith
the coding concepts covered and
mastereth the coding section

1 Include role play (acting out), ang
tangible activities

1 Include the use of appropriate-pa
based exercises.

Link to R.3, R.5 and R.7

free educational softwarewgtbl)a

physicahicrocontroller (bodaodnimic

the operations of a robot

1 Align odngconceptto be usedith
the coding concepts covered and
mastereth the coding section

1 Includes role play (acting out), an
tangible activities

1 Includes the use of appropriate-p
based exercises.
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In addition, schools can also opt to
tangible tools and educational robg
(OPTIONAL) for reinforcement.

In addition, schools can also opt to
tangible tools and educational robg
(OPTIONAL) for reinforcement.

Linkto R.3, R.5and R.7

In addition, schools can also opt to
tangible tools and educational robc
(OPTIONAL) for reinforcement.

The scope and complexitgradually increased in relation to the coding dpatateans and structures (code
blocks/coding constriiateding knowledge and ykillsoduced per term per year as well as in terms of the compl

problem.
Refer to tablg-8

R.7

Create, test, and
execute a set of
robotic

Usindoundationploblems:

1 Develojfoundationablutionto
solve a specific problem.

1 Translate solution instructions

Using basic problems:

1 Develop basic solutions to solve
specific problem.

9 Translate solution instructions

Using simple problems:

9 Develogimplesolutions to solve a
specific problem.

9 Translate solution instructions

instructions. (algorithms) into code (using virty  (algorithms) into code (using virty (algorithms) into code (using virty
robots with instructions in a tangi| robots with instructions in a tangil  robots with instructions in a tangil
nontangible coding environment nontangible coding environment nontangible coding environment
(software) or using physical (software) or using physical (software) or using physical
educational rolmwtool®r both). educational robotic tools or both)| educational robotic tools or both)|
1 Implement, test, modify and/or 1 Implement, test, modify and/or 1 Implement, test, modify and/or
improvéoundationablutions improvéasicsolutions. improvasimplesolutions.
(Linkto C.1to C.5 as well as R§tq (Linkto C.1to C.5 as well as R t¢ (Link to C.1to C.5 as well as R.§) ¢
The scope and complexitgradually increased in relation to the coding features, operations and structures (c|
blocks/coding constructs) introduced per term per year as well as in terms of the complexity of the problem.
Note

Linked competencies can be grouped/doneditathane lesson/activiigre appropriate

Note

Learning to walk to school independently involves carefully considering each step at first. Sidewalks dke atentified ammosswately,
and perhaps even a song is sung to remember the route.

However, with repeated walks to school, the process becomes progressively easier. Landmarks like houses gmizsihtgsIieppme
and checking for cars becomes automatic, and foot placement requires less conscious thought.sftwerexintoiengaiiienactivity.
Similarly, problesolving skills are developed. Initial attempts may necessitate assistance. But through continued practses. proficis
Patterns are identified, and plans are formulated independently, akin to navigating a pudidle on the sidewal

Ultimately, these skills become ingrained. Their use may even go unnoticed. Just like walking to school,sbeqmoedsrbecomes
Repeated practice, however, leads to continued improvement in critical thinkismh\ang abiliiles) aedless of the situation encounterg
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2.12.3 Digital Concepts

Table2-6: Digital Concepts content focaed progression

Competency

Grade 4

Grade 5

Grade 6

D.1

Outline the concept of
technology anthe
purpose of information

1 Presena foundationakplanation
of what technology is.

1 Presena foundationakplanation
of what information technology

1 Provide a basic explanation of \
a computer in the context of
information technology is.

1 Relate the concept of computer

1 Provide a simple explanation of
what a computer in the context
information technology is.

1 Relate the concept of computer

Recognise that he or sH
is living as citizens in a

1 Provide foundational
understanding of a digital world

digital world all around us.
1 Provide a basic description of a

technology (IT). 1 Relate the concept of technolog  that of afil bol. that of an ICT tool.
and information technology to tl T List examples of computers anq Y Describe examples of computel
a tool. relate their use and purpose to| and relate their use and purpos

1 Identify the information technol{ everyday life. everyday life.
used in a specific reakld 1 Understand the purpose of 9 Compare and evaluate the role
scenario (home/school environil  information technology and its 1|  informatiotechnology in two
and explain the purpose. in general. different contexésd.education,

1 Identify examples of informatior| { Identify the information technol{ shoppingind entertainment) anc
technology and relate their use| used in a specific realld discuss advantages and
purpose to everyday life. scenarioe(g.entertainment, disadvantages.

Link to D.3, D.4 and D.5 shopping) and explain the purp{ |ink to D.3, D.4 and D.5

Link to D.3, D.4 and D.5
D.2 1 Understand what the digital woi 1 Give a basic explanation of the| § Provide a simple explanation of

digital world all around us.
9 Explain digital citizenship.

Demonstrate an
understanding of the
concept of a computing
device.

computing device, including
concepts of input, processing,
output, and storage.

1 Idenifycommon computing devi
e.g., tablet, PC and what they a
used for.

(Link to D.1 and D.2)

1 Understand the concepts of
hardware and s
(Link to C.2)

computing device, including the
concepts of input, processing,
output, and storage.

1 Distinguish between the concey
hardware and software.

1 Provide a list of common compl
devices and describe what they
used for.

1 Provide a list of common apps 1
on devices (e.g., WhatsApp)
(Link to D.1 and D.2)

9 Describe and demonstrate the
concept of working in and navig
an application (app) (Lix%6

fldentify the s

can use on the devices identifig

digital world. a digital citizen. digital world and digital citizens| § Explain how to use technology |
1 Understand how to use technol{ { Understand how to use technol| computers in the classroom
and computers in the classroon and computers in the classroon| responsibly and when to report
responsibly. responsibly and when to report| unsuitable use, unauthorised ac
1 Recognise the dangers of the o  unsuitable use, unauthorised a¢  of content and/or contact.
environment (online predators, | of content and/or contact. 9 Understand ethical issues and
addiction, and distraction). 1 Understand the dangers of the | dangers associated with the ust
9 Provide foundational online environment (online information technology, includin
understanding of predators, addiction, false privacy, security, copyright, fals
- Cyberbullying and how to d¢  information) information and inappropriate
with it. 1 Provide a simple understanding content.
- Reason for using passwords - Cyberbullying and how to de| 1 Provide guidelines on how to
pins(security) with it. manage:
- The concept and dangisiss - Reason for using passwords - Cyberbullying
of sharing information like pins(security - Passwords/pifsecurity)
personal information, - The concept and dangers of - Sharing of personal informat
usernames, and passwords. sharing information like pers|  _ pigjtal footprints
- A digital footprint information, usernames, and | .. o pg
Link to D.6 passwords/pins.
- A digital footprint
Link to D.6
D.3 1 Provide foundationaéfinition of |  Provide a basic description of a § Explain what a computing devid

in terms of input, processing, ol
and storage.

1 List common input, output, and
storage devices.

9 Explain the purpose and role of]
hardware (as input, processing,
storage, and output devices) ar]
software as a list of instructions
(apps) that the computer can fo

9 Describe the common computir
device and describe their input,
output, and storage devices.
(Link to D.1 and D.2)

fildentify the s
can use on the devices and the
basic function/purpose of those
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(e.g., bloekased coding app to
write computer programs).

9 Explain and demonstrate the
concept of working in and navig
an application (app) (Link to C.:

D.4

Identify the common
uses of ICT in the real
world.

1 Provide foundationaéfinition of
what ICT is (inclusion of the cor
of 6communicat
people to interact in the digital
world).

1 Identify everyday uses of ICTs,
mobile phones (communication

(Link to D.1, D.2, D.3 and D.4)

1 Provide a basic definition of wh|
I CT is (inclus
in 61 T6 that a
in the digital world).

1 Provide a basic understanding {
everyday uses of ICTs, e.g.,
computers connected using a
network.

1 Basic understanding of a netwg
(e.g.school network / entertainn
/ shopping)

(Linkto D.1, D.2, D.3 and D.4)

1 Provide a simple definition of w
ICT isICT is an umbrella term t
includes any communication
devices and systgms

1 Provide aimplexplanation of
everyday uses of ICTs, e.g., s
TV (entertainment), potstales
(business).

9/ Simple understanding of a netw
(devices connecteé.ig.
shopping, cellular, education).

(Linkto D.1, D.2, D.3 and D.4)

D.5

Differentiate between tH
components of an ICT
system.

1 Provide foundational
understanding of an ICT systen|
(includes hardware, software
(computing devices and
communicaticng foundational
understanding that additional
hardware/technology is require
enabl e communi
net wor ksd) .

(Linkto D.1, D.2, D.3 and D.4)

1 Provide a basic understanding {
ICT system (includes hardware
software (computing devices) a
communication (concept of
network}) a basic understanding
that additional hardware/techng
is required to enable communic
(6form network

(Linkto D.1, D.2, D.3 and D.4)

1 Provide a simple understanding
an ICT system (includes hardwi
software (computing devices) a|
communication (concept of nety
and peoplé)a simple
understanding that additional
hardware/technology is require(
enabl e communi
netor ks 6) )

(Link to D.1, D.2, D.3 and D.4)

D.6

Explain how the
adaptation of technolog
impacted the world we
work and live in.

1 Provide foundational
understanding of how technolog
impact how we interact with oth

(Link to D.2, D3, D.4 and D.5).

1 Provide a basic understanding
how technology impacts the
following:

- Interaction with others
- Communication
- False information/Fake news

(Link to D.2, D3, D.4 and D.5).

1 Provide a simple understanding
how technology impacts the
following:

- Interaction with others

- Access to information

- Entertainmembgviedudio
streams, music instruments,
games)

- False information/Fake news
(including fact checking)

(Link to D.2, D3, D.4 and D.5).

D.7

Present a basic
understanding of the
concept of input
processing and output.

9 Presena foundational
understanding that input results
some form of output.

1 lllustrate througHoundational
activity how input results in son
form of outp.g¢.open & cles
programs).

1 Presena foundational
understanding of the concept t
processing takes place betweel
input and output.

1 Providex foundational
understanding that different fori
input result in different
actions/outputs. (e.g., traffic ligh
boom gate.)

1 Understand that a program mug
saved for processing at a later ¢

(Link to D.3, D.4, D.10, C.2, R.6,

1 Present a basic understanding |
input results in some form of ou

1 lllustrate through a basic activit]
how input results in some form
output.

9 Understand that different forms
input result in different actions/
outputs. (e.g., traffic light, boom
gate.)

1 Present a basic understanding |
the concept that processing tak
place between input and output

1 Identify output as a form of
communication from the device

1 Understand that a program mus
saved for processing at a later
stage.

(Link to D.3, D.4, D.10, C.2, R.6,

9 Demonstrate/mimic a simple ac
where input results in some forr
output.

1 Distinguish between input throu
instructions that are executed a
results in action and output as ¢
form of communication from the
device.

9| Describe the interaction/relatior|
between input, processing, and
outpute.g. when coding)

1 An elementary understanding o
storage elsewhere (not on devif
e.g.cloud storage).

1 Understand that incorrect input
results in incorrect output (GIG(
(Link to D.3, D.4, D.10, C.2, R.€
R.7)

D.8

Interpret a pattern to
represent or

communicate a messag

1 Interpres foundationattern
(e.g., representations such as g
coloured paperftagsora

torch/flashlight communicate

1 Interpret a basic pattern (e.g.,
representations such as morse
or abasic cipher) to communica

(decodga basic message.

1 Interpret a simple pattern (e.g.,
representations such as morse
code, binary code, a basic ciph
communicatdgcodia simple
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or image. (decodej foundationalessage | I nt er pret an i message.
beinterpretedécoded or symbi representatiosisch as| I nt er pr et an i
1 Interpret an ima@eg. aboad sigh| smileys) or symbi representatiosisch as
or symbi representatiogisch as| § Decodektryptibasic message.| smileys)
smileyk (Link to D.9 and C.1, B2, R6 9 Decodektryptisimple message
1 Decodelecrypa foundational | gang gy (Link to D.9 and C.1, &3, R.6
message and RY
(Linkto D&nd C.1C.2
D.9 1 Create foundationgattern to 1 Create a basic pattern to 1 Createa simplgattern to

Create a pattern to
represent or
communicate a messag
or image.

communicate a message (e.g.,

design a 6road
communicate a message using
andpapey.

fDesign a messa

using an XY grid in a blzded
application.

(Linkto B.and C.1, C.2)

communicate a message (e.g.,
a cipher such as Caesar cipher
creategncrypghcodp
communicate é mes s ag
and communicate a message u
symbols such a
using a microcontroller (LEDs g
grid).

1 Simulate/display the message (
symbols such as a smiley or) he
on a microcontroller (LEDs on ¢

(Link td.8C.1, C.R.5, R.6 and
R.7

communicate a message, (eg.
a simple ciphter create
(encodéencryptanccanmunicate
amessager design an image
(e.g., text to communicate a
message

9 Simulate/display a simple mess
game (e.g., Sc¢
messaged or ro
game) on a microcontroller (LE|
on grid).

(Link td.8, C.1, C.R.5, R.6 and

R.9

D.10

Demonstrate a basic
proficiency in the
application of digital
skills.

1 Switch on/power up a computin
device, e.g., tablet or PC
(hardware).

1 Open a software application, e.|
blockbased coding application.

9 Work in the IDE of the Hhasled
coding environment and naviga
the I DE (softw

1 Provide reaforld examples, e.g.
open and save a program/save
friendbs phone
phone.

1 Apply basic file management to
open a file (e.g., blbelsed
application) and save a file, e.g
save bloekased application file
(storage).

1 Design a simple spatEng an
application such as Painse in a
blockbased application (Link to
D.9).

(Link to Ci2C.5 and Ri5R.7)

1 Switch on/power up a computin
device, e.g., tablet or PC.

1 Open a software application, e.|
blockhased coding application.

1 Describe and demonstrate the
concept of saving files using a
descriptive filename.

1 Create and name a folder for sé
files created in bldsed coding
application and write down the |
path.

9 Describe and demonstrate the
concept of opening a file from w
an application (e.g., blvased
coding application) as well as u
a file path (from folder created)|

1 Save and Open filles from withi
application as well as following
path.

1 Design a simple sprite and a sif
backdropsing an application sy
as Painto use in a bleblsed
application (link to D.9).

(Link to C2C.5 and Ri5R.7)

I Load/open, save, and run a-blo
based coding application.

1 Explain and demonstrate the
concept of saving files using a
descriptive filename and file
extension.

1 Explain the purpose of a file
extension.

9 Create and name a simple foldg¢
structure for saving files.

9 Explain file and storage
managementbasic file
management.

9 Save and Open filles from withi
application as well as following
path.

1 Fluenuse of different input and
output devices to perform tasks
functions.

91 Design a simple sprite and a si
backdrop to import and use in 3
blockbasedpplication, usiag
application such as Paint
(link to D.9).

fDesign a custo
blockbased application.

(Link to C2C.5 and Ri5R.7)

Note

Linked competencies can be grouped/donewdilpathame lesson/activiigre appropriate
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2.13 ENVISAGED LEARNER

The Coding and Robotics learner shows an interest in technology and its application in the world. The learner can
think logically and critically and is able to solve problems. Furthermore, the learner is creative and innovative as
well as disciplined, focused, and persistent. The learner can also work well with others to achieve a common goal.

2.14 CAREER OPPORTUNITIES

Today, digital technologies are integrated in all aspects of our lives. Digital competencies such as Coding and
Robotics skills make one more employable and effective in any job and support further studies.

The growing ubiquity of digital technologies and the developments around the Internet of Things (1oT), automation
and artificial intelligence (Al) have seen the inclusion of skills such a computational thinking, design thinking,
software development (coding) and robotics in every sector of employment and entrepreneurship. Therefore,
Coding and Robotics aims to equip learners with knowledge and skills that will allow them to thrive in any career
and specifically in careers such as software development, robotics engineering, artificial intelligence, etc.
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2.15 PROGRESSION AND EXIT SKkiLLS PER GRADE OF Focus AREAS

2.15.1 Coding

The following table provides the coding competencies that learners must demonstrate by the end of each Grade in Intermediate Phase:

Table2-7 Intermediate phase coding concepts, content and skills breakdown and singres

Scratch for Intermediat@d Seniomphase(content breakdown and concept progression)

Grade 4 +

Grade 5

Grade 6

* Grade 7

+ Grade 8

+ Grade 9

Muotion

move e steps
point in direction E

Only 0,0 for middlend to
fixed given starting
coordinates.

gofo random position =

if on edge, bounce

glide o secsto random position -
paint towards mouse-pointer -

set rotation style  lefi-right «

II'I'

tum ) e degrees

*Turmumber of degrees oth
thanl5degrees

change x by @ change y by G

glide o sacs fo x: o ¥ o

X position
y position

direction
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Looks

for o seconds

&
e
g

think m for a seconds

think

switch costume o

costumez -

set size to @ %o

switch backdrop to  backdropl

next backdrop

set  color v effect to o

change color v effect by 9

color

fisheye
whirl

pixelate
mosaic

brightness

ghost

clear graphic effects

costume number -

backdrop number *

goto front «

go forward =

layer

Sound

play sound Meow = uniil done

;Igaag
K
]

,5

:
g
:
0

stop all sounds

change piich = effecihym
set pitch « eﬂectto@

clear sound effects

O

Events

r
:

when space =

?
g
]

when | receive messagel »

broadcast message1 v

broadcast

messagel + | and wait




Contral

Single command.

From term 3 onwards a
maximum of two related
commands can be
grouped.

touching color

If touching colour to

continue Grade 3
knowledge

stop all v

Single if with answer
block as extended
opportunity for
highflyers (Optional).

If with answer E:

If with answe or (key

pressed, e.g., space)

repeat answer

If condition relational
operators with answer block
e.g.,

answer > @

answer < @

answer =

answer = @

repeat until

With answer as a left

side valuse

repeat my variable

repeat answer

if my variable >@ then

Fixed counter loop with a
aAy3atsS LFXDG

repeat

my variable

then

repeat my variable

repeat my variable

repeat @

Double nested loop with
guidance in problem
statement where one
loop is a fixed counter

loop. NO additional
nesting conditions.

when | start as a clone

create clone of myself =

delete this clone

38

repeat until

repeat varOne

repeat varTwo

Programs should not
require more than two
nestedstructures

Double nested loops
with guidance in the
problem statement.




Sensing

EC Ll What's your name? JERWEVETH

touching mouse-pointer + | distance o mouse-pointer »

reset timer

mouse X

mouse y

backdrop # + of Stage =

current year -

days since

!'

Operators

Fixed values e.q., 5 + 6
n @)

Space manually typed
after first word.

Stacking of blocks
(Nesting commands)

o
@~ @

Stacking of blocks
(basic concept
mastered in Grade 5)
- To nest commands.
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. Make a Variable o : :
Limited to threeg four Multiple variables may be

variables in the same problen introduced with some
with some guidance in the guidance in the problem

Variables

problem statement statement

Term 2 onwards (Only)

Onlytwo variables per

application(basic) with
guidance

Lists Create a simple list. insert at @ ot myList -

Guide the learners with
instructions towards its

implementation in the
enhitinn

Make a List "‘*’“""@ b ot

replace item o of myList »+ with (QQIib]

length of  mylist »

** Display random ITEM fro
a list

o @) ot Wt =

e (Pt rmrion @B ecgmor = | o i =

hide list myList =

delete all of mylList =

mylList * contains ?




User
defined
Blocks

define MyOwnBlock

MyOwnBlock

, setvoiceto alto =
alto

, speak tonor

squeak

giant

Kitten

These blocks and
functions can be used
to illustrate the concept

of Al to the learners
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Video
sensing

' when video motion > o

' video motion *+ on sprite v

# tunvideo on =~

' set video transparency to

Video Sensing
Ontional for hiahflver

Select your own sprite
Select your own backgroun
Save your program

Open an existing program

Import a picture as a sprite
Import an animated gif as a
sprite with costumes
Import a background

(Change a given sprite)

SEQUENCES | SELECTIONS LOOPS

)

o
D v
b 9
Lo
D oo

Concept s,

constructs

and

practices

A Simple sequential algorith

A Everyday scenarios

A Sequences for integration
with other subjects (e.g.,
Languages) + Songs

A lteration on one single
command for a fixed num
of times

A Singular condition (with
answer (input value) as
reference comparison

AFixed value calculations

A Simple sequential algorith

A Everyday scenarios

A Sequences for integration
with other subjects (e.g.,
Languages) + Songs

A Change the costume of a
sprite

AForever loops

A Singular condition with els
(with answer (input value
reference comparison

AForever loop + 1 (nested
conditional structure)

A Simple sequential algorith

A Everyday scenarios

A Sequences for integration
with other subjects (e.qg.
Languages) + Songs +
Modelling a traffic light.

A Change the costume of a
sprite

A Use of iteration (simple)
variable condition

A Change the backdrop

A Draw shapes with loops

A Forever loops

A Loop + Singular nested
conditional structure

A Stacking (nesting of block
for calculations string outj

A Guide the learners on the
use and implementation g
variables

A Sequential algorithms

A Everyday scenarios with
simple problems

A Sequences for integration
with other subjects (e.g.,
Languages) + Songs +
Technology + Mathematig
Natural Sciences, Life
orientation.

A Change the costume of a
sprite based on a conditig
broadcast

A Use of iteration (simple) W
variable condition

AFixed counter outer loop,
nested simple conditions

A Change the backdrop

A Draw shapes with loops

AForever loops

ALoop + Singular nested
conditional structure

A Stacking (nesting of block

A Sequential algorithms
A Everyday scenarigish
simplgroblems and
integration with other
subjects with strengthenin

of concepts using other
subject domains. E.g. Sm
plant watering system.

A Double nested loops with
guidance

A Sequences for integration
with other subjects (e.g.
Languages) + Songs +
Technology + Mathematig
Natural Sciences, Life
orientation.

A Change the costume of a
sprite based on a conditig
broadcast.

A Add multiple sprites to a
solution including stampin

images.

A Sequential algorithms
A Everyday scenarigish
simplgroblems and
integration with other
subjects with strengthenin
of concepts using other
subject domains. E.g., S

plant watering system.

A Double nested loops with
guidance

A Sequences for integration
with other subjects (e.g.,
Languages) + Songs +
Technology + Mathematig
Natural Sciences, Life
orientation.

A Change the costume of a
sprite.

A Add multiple sprites to a
solution including stampin
images.

A Use of iteration (simple) W




for calculations string outj
A Guide the learners on the
use and implementation g
variables.
A Introduce the basic conce
of a list (A list should be
given as part of a partial g
incomplete solution)
A Select and display randon
items from a list (Concept
a list to store and use iten
e.g., Values for display)

A Use of iteration (simple) w
variable condition

AFixed counter outer loop,
nested simple conditions

A Change the backdrop bag
on acondition droadcast.

A Draw more integrate shap
with loops based on user
input.

AForever loops

A Loop + Singular nested
conditional structure

A Stacking (nesting of block
for calculations string outj

A Guide the learners on the
use and implementation g
variables and the
development of more
complex solutions.

A Select and display randor]
items from a list (Concept]
a list to store and use iten
e.g., Values for display)

A Create a simple list

variable condition

AFixed counter outer loop,
nested simple conditions

A Change the backdrop bag
on a condition or broadca

A Draw shapes with loops
based on user input.

AForever loops

A Loop + Singular nested
conditional structure

A Stacking (nesting of block]
for calculations string outy

A Guide the learners on the
use and implementation @
variables.

A Perform basic operations
lists.

Alntroduce the concept of
procedures through the
implementation of lists.

A Access and modify an
individual element in a list

A Add and delete elements
list.

A Solve more complex
problems with guidance in
the problem statement.

Use o
sprit

One sprite only.

A maximum of two sprites.

A maximum of two sprites.

Maximum of three sprites

As required by the problem

As required by the problem

Example Simple sequential
block

N

sy fuesa:mﬂs
o I . 0 -
o (D © @ <

o R . @ -
o (D @
o (R - @ o=
o T « @ =
o ) - @

Example with IF answer
block

ES Please enter the activation cods JENWEENS

L=Vl Beep Beep - Robot activated! Iuro saconds

Example with a loop and
singular nested conditional
structure

NOTE: In this activity the
learners should be instructe
and guided towards the use
the variables.

The exampldelowcan be
presented using scaffolding.
- Program with two fixed

numbers and the answer
is checked.

Program with two
variables and the answer

is checked.

Program including a fixed
loop for (e.g., 5
guestions)

Adding a variable to
count the correct

answers.
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1) Take two bread slices.

Examplé Sequential (Input
Output)

o @) o
-

o Q) anower 1or (@) soconce
o () socoree

What's your name?

(o [)

Example If on Edge Bounce

Please enter the acivation
code

S ]

Example with repeats

S Thice biind mice, Reg o seconds:

EEV e how they run! fure seconds

=
- e
- - @
- -« @
- o @ on

# crEse El

answer = Numberl + MNumber? then

Learners are guided with the use
of variables.
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Examplé Fly around (Two
events click)

Examplé Draw simple
shapes (Pen) \\§

paint in direction @

move @ steps
point in direction @
move @ steps
paint in direction @
move @ steps
paint in direction o
move @ steps.
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Shapes pein Symmetry

Learners are provided with a
stage, with a partial
geometrical shape. The

learners must then code how
to draw the corresponding
symmetrical shape.

[T

7/ set pen color to
point in direction @
move @ steps
point in direction @
move @ steps
point in direction @
move @ steps
point in direction
move @ steps
point in direction @
move @ steps
point in direction @
move steps
point in direction @
move @ steps

In terms of coding, typically, problems could require learners to
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read code and explain what it does or

work through (trace) / act out code (physically or simulated) to determine the output or the correctness or

provide missing code instructions (code instructions are provided with some instructions or code elements missing) that learners need to complete or
translate verbal/written instructions (algorithm) to code (e.g. write block-based code for a list of symbolic (e.g. arrows)/written instructions))

add some functionality/instructions to an existing program.

rewrite a set of coding instructions to be more efficient, e.g. using a loop construct for code that is repeated or

choose the correct solution from 2-3 options or

compare different solutions to evaluate efficiency or

debug an algorithm or block-based program (find the bug, describe the bug and correct it)

develop a solution/algorithm (code instructions) based on a given problem or for an open-ended problem through planning, implementing, testing and
debugging.

depending on the competency/(ies) the learner needs to demonstrate.

=8 =8 =8 -8 8499459
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2.15.2 Robotics

The following table provides the robotics competencies that learners must demonstrate by the end of each Grade in Intermediate Phase:

Table2-8 Intermediate phaseabotics concepts, content and skills breakdown and progression

Make CodéMicrobi} for Intermediatend Seniophase (content breakdown and concept progression)

Grade 5 Grade 6 Grade 7 Grade 8 Grade 9

§82 Basic
— show number o

show leds

show icon
-

clear screen

forever

show arrow North =
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on button A * pressed

on shake «

sensor

button A * is pressed

Clearly differentiate between thi
(event) and the if as a condition
construct.

play tone for 1 = beat

set volume @

volume

stop all sounds

light level
compass heading (°)
temperature (°C)

pin PO + is pressed

on pin PO v pressed

on pin PB v released

change tempo by (bpm) @
set tempo to (bpm) @

1+ beat

tempo (bpm)

is shake »+ pgesture

on loud * sound

on logo pressed =

logo is pressed

sound level

play melody dadadum w in background «

stop melody all »

music on melody note played =

set built-in speaker OFF

set loud * sound threshold to @

calibrate compass

acceleration (mg) x =

set accelerometer range 1g »
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repeat o times

do

for dindex from 8 to °

do

plot bar graph of o
w o @

for element wvalue of list w

do

continue

plot x o v o brightness @
point x o y o brightness

brightness

set brightness @

led enable false =
stop animation

set display mode black and white =
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if true = then

®

if true = then

©

Group

radio set group o

radio send number o
radio send value m = o
radio send string o

Receive

on radio received receivedNumber

on radio received name value

on radio received receivedString

received packet signal strength =
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Variables

pick random

Variables

Make a Variable...

remainder of o o
round = o

Variables

Make a Variable...

Multiple variables may be
introduced with some
guidance in the problem

statement

pick random true or false

Extens

microturtle

Servo

remainder of o / o

Save your program
Open an existing program
(Change a given application)

Download a program to the dev
(Hex file)
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2.15.3 Robotics progression Grade 4 i Grade 9

Virtual roboin a
code/simulated environment

PR o i am going to craw a tiock J 2 JERSREH

»#  tpncdorta ()

o cnangepensizoty ()

move (R steps

move (B steps

Block based coding for robc
control

OptionaEducational Robét

C

Virtual roboin a
code/simulated environment

P — ®
repest () times
“ agent true =
agent move by o

Block based coding for rob
control

Microcontroller
Interact with onboard senso

only.

Virtual roboin a

code/simulated environment

rapest () tines

do

Block based coding for rob

- o @

control

Gl el < < [l

Microcontroller

Interact with onboard senso
and onboard output compone and onboard output compone and onboard output compone

ONEadditional hardware

LED
—l—
+

Resistor
Push
Button

component e.g.

Servo PiR

=K

LED
— -

Virtual roboin a

code/simulated environment

P — ®
repest () times
“ agent true =
agent move by o

Block based coding for robc

control

*'m II I: II

Microcontroller
Interact with onboard senso

ONEor TWCadditional
hardware components
(Maximumg.g.

Servo

e {

Resistor

Virtual roboin a

code/simulated environment

P — ®
repest () times
“ agent true =
agent move by o

Block based coding for robc

control

ONBMicrocontrolleor TWO

Microcontroltefor- Radio
Communication)

Virtual roboin a code/simulate
environment

Jerp— ®
repest () tines
do
agent [PISceforymvels) true ~

- o @

agent turn [IEhti=d

Block based coding for rob
control

ONBMicrocontrolleor TWO
Microcontrolefor- Radio
Communication)

Interact with onboard senso
and onboard output compone
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(for enrichment with bluesed
coding)

)

Educational robot (for enrichr
with blockased coding)

#

Connections with crocodile ¢
only
(NO soldering and no
breadboards)

+

CtoMorF

Educational robot (for enrichr

with bloeckased coding)

Ultra

RGB Moi st

LED

N
L]
0000

Resistos

Connections with crocodile ¢

only
(NO soldering and no
breadboards)

+

CtoMorF

)

Educational robot

Interact with onboard senso
and onboard output compone

ONHEor TWQadditional
hardware components
(MaximumWQ Connected to
Microcontrolle©Or breakout

boardg.g.
LED Servo PiR
g
— L
Resistor
RGB L Moist Ultra
o
& \
i Q
Resistos
iy
—lEl—
—ak—
Tenmpat t DC PushButton
and Wat e
humi d pump

Hoe

Connections with crocodile ¢
and M2F and M2M and/or
Jumper wires
(NO soldering)

+

B

o
o]

VARNAN || VAN || VaN || N || N || -

@ =2

Breakout board & motor driv:

LED Servo PIR
g
— AL
Resistor
RGB L Moi st Ultra
~
B \
RN
Resistos
—LL
—Elg—
-
Temp DC Wa Singl
ratur e pump chanw
humi d rel a
Ext ebbOh DC Mot I R pro
power senso
source

batte
i - |

Push
Button

?

Connections with crocodile ¢
and M2F and M2M and/or
Jumper wires

(NO soldering)

(@)
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CtoC

CtoMorF

Educational robot + Breako
board & motor driver (For
Obstacle avoidance using

Ultrasonic sensor only)

NOTELearners are not required
assemble a collision avoidance
robot. They only need to

understand the principles of its

operation.

Simple breadboard circuits

Educational robot + Breako
board & motor driver + Ling
following robot with 2 IR
proximity sensors

NOTELearners are not required
assemble a line following robot,
They only need to understand t
principles of its operation.

<C

Simple bré:':ldboard circuits
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SimpleSampleProjects
Based on using board only

SimpleSampleProjects
(Single component only +
Onboard components)

A Soil Moisture wiito
conductors (e.g. nails)

AMonster Mun¢8ervo
project)

AOwn switch with (bEED
Project)

ASimple alarm with PIR an
onboard buzzer
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SimpleSampleProjects
(One or two components +
Onboard components)

A Automatic dustbin or oper
(railway crossing sensor ¢

servo)
A Soil Moisture witinsor
ARGB LED Project
AUltrasonic sensor Project

AAlarm with PIR or Ultrasol

sensor and additional
component e.g., External
buzzer, LED.
ABASIC robot car with 2
360 Servobds
ATraffic

i gt

SampleProjects
(One or two components +
Onboard components)

A Obstacle avoidance robot

(Only conceptual)
ASelfwatering plant
AAnSmart devi

of sensor and responder

device)

C

[+

Optional combonen&(For
enrichment)

7 8x8Led  LCD 16x2
Segment  Display Display
Display
—a—

Resistos
Additional components for
enrichment
- Thermistor

SampleProjects
(Four components Max +
Onboard components)

AlLine following ro@nly
conceptual)

ASmart home / Greenhousi
(2 Sensors A
E.g., PIR and auto light or
Temperature and auto far
on)

AAnSmart devi ¢
of sensors and responder,
device and output display



3 SECTION 3
CONTENT SPECIFIC CLARIFICATION PER GRADE PER TERM

The following tables provide the content clarification per term and per grade.
This section should be read in conjuncticablest to 212, 2.15and Figures2to 210.

InIntermediat@hase, the curriculum is desigadsbstrengthen the specific concepts and tmatténk tother subjects such as
Mathematics, Natural Sciences and Technology and Life Skills.

Content clarification is done with examples as Coding and Robotics is a new subject.

Note:

This section contains examples that claofytéiné ancbmpetencieshese examples serve as illustrations to better un
the topics and tbempetencidsarnerare expected to develop

Howevetgachers should see these examples as a starting point for teaching the content anlliteripeteraieples i
beneficial, teachers should not limit themselves to just those activities. They are encouraged to includéasizetoex
ensure deliberate peactietrieval practiaed a deeper understanding of the concepts and skills b&xgntgleghshould
also be checked agaiimsection26.17 2.6.32.1217 2.12.3nd table®.15.12.15.2 and 2.15w#hich ligheconcepts,
practices and perspectboeBpetencies and progression per grade.

The content and competenciedsagrouped based on the main topic areas. Tlestimgaeips teachers understand w
skills and knowledge are related and hare tbeynectethe content and competencighareforaot necessarily listed it
the order they must be taught. Teachers have flexibility in how they sequence the topics based on thergpntext @
environment and the needs ofghearsHowevethere is an indication of how different competiad@esach otherhis
linkagecould helgeachers understand the progression of skills andshippatieipuild upon one anottrecould be taugt
relation with other skills and competencies

Teachers shoulerefordevelop their Annual Teaching Plans ¢&dirRs)cing content and competencies in a manner
make sense for their leararedstheir teaching and learning envirtmfostda positive learning experiéffee goal of
developing the ATPs is to maximieartherdearning outcomesquisition of competerasiglsachievement.

It is also important to note that physical adzhpag@exctivities should not be neglected once learners start to work on a computer

57



3.1 GRADEA4

Note:

Teachers must include the following competencies and content in their Annual Teaching Plan (ATP), distributed across the terms and sequenced, organised and grouped
in a manner that will facilitate learning in a manner that will make sense for learning and teaching, maximize the learners' learning outcomes and achievement and in a way

that will make optimal use of time and resources.

3.1.1 Term1

Content (Grade 4/ Term 1)

Notes/Examples

Coding

C.1Apply computational thinking (CT) skills to develop a set of logical instructions to solve a problem.

Linkto C.2

Example activity- What is computational thinking?
Use the videos (links in notes section) on computational thinking and prepare a worksheet with questionfobiesuhers tioecangbste
afterwards.

Learners watch the videos on CT and make notes or write down que:
would like to find answers to using a KWLS chart (Refer t6)Annexure

i,
After watching the videos, divide learners into pairs, and hand out a v “
each pair to discuss and answer the questions on the worksheet and

+ Whatl know
the KWLS chart. |

..
:
Let some learners report back and discuss the following examples with learners.

Abstraction

1  Your timetable is an example of abstraction of time and activities. It represents a week in terms of dagsyand@erieokstehtdpisch
and to attend the correct class at the correct time.

1 A plan of the school grounds is an abstraction. It helps you to find the building or classroom that you want to go to.

Decomposition

1  Cleaning your room by first making your bed, then packing away your clothes, then dusting and then vacuuming the floor.

1 You need to fetch 10 | water from the river to your house in the village. You know that you are not stroagemtaingdr witad! ove
You decide to use a 5l container and doing two trips.

Pattern recognition

1 Noticing that all birds have feathers, two wings, a beak and two legs.

T Realising that the difference bet ween

Algorithms

1 Baking a cake following a recipe. The set of rules, steps or instructions to bake a cake is an algorithm.

1 Directing someone from your home to the nearest shopping centre.

1 A user manual for assembling something or repairing something.

A, Vi -~

fea a==s

Jic

+ Whatl have
learned

+ What! want w0
know

terms in a series

Learners must understand the following:

1  What computational thinking is
What abstraction is
What decomposition is
What pattern recognition is
What an algorithm is
What makes a good algorithm
How to use CT to develop a good algorithm tha
codedandimplemented in a coding environment
Learners must understand that Computational thinking (CT]
attitudeand a skill set where one uses specific techniques 3
strategies (abstraction, decomposition, pattern recognition,
design) that help one to complete tasks successfully and tg
problems systematically. It further helps us arrivintipatthaol
both humans and a computer can understand

= —4a —a —a _—a 2

Encourage learners to become proficient with computationg
when engaging in all activities in this curriculum.

Links to CT videb#ps://youtu.be/mEdmzdg€intro)

Note
These activities would span aliguB8minute lessons and are
done unplugged (far@papeil no computing device required
Note

Before proceeding with the activity in C.2, first do activities
D.1Q(switching on computer, opertidseki coding application
navigate the coding environment (IDE) and ensure learners
comfortable to implement example activity 4 in the coding
environment.
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https://youtu.be/mUXo-S7gzds

Content (Grade 4/ Term 1)

Notes/Examples

Example activityi2What is an algorithm (set of logical instructions) and what makes a good algorithm?

Learners write the steps / instructions for making a peanut butter sandwich.

Learners then watch the followinghtiged/www.youtube.com/watcRiE0omyY

Learners then work in pairs and write down what they think a good algorithm entails and to improve the algorith

peanut butter sandwich.

Now that learners have some idea of what CT entails and what makes a good algorithm, p&ceed with activity
Example

Example activit Acting out

Divide learners in pairs. Allocate the roles of driver and navigator. Move 10 steps

Learners use pandpaper to create an algorithm to draw a(dquaseprovide the algorithm) Tum right

Written

Draw a 3 cm line

Point down
The driver wadkit the square stapstep and the navigator write down the instructinrstegep Move _10 SPS  Drawa3cmline
The paitestthe stepby askingralacting it out Tum right Paint left
Move 10 steps Draw a 3 cm line
Turn right Paint up
Move 10 steps Draw a 3 cm line
Turn right Point right

Note

Acomputer progralis asequencer set of instructions in
aprogramming languémyea computer to folowerform a
specific task.

Note

Evidence suggests flearnershould be taughinitialhat least

in small bitsized chunks. These steps in the learning proceg
be welthought out and gradual as well as allow plenty of op
for practe (see, for exampRgsenshine, 2012; @bal, 2014;
Sealy,2019).

C.2Present a simple coding solution using symbolic or written statements representing sequences of commands, singledepetitior
conditional constructs.

Link to D.10 and D.1
(Start with D10 before doing C.2)

Example activity dIntroduce Go to middle of scrédaveandWait
Provide learners with the following code on the computer and the following instructions on a wor
board:

1 Runthe code, then inspect the code and explain what the code does.

1  Add instructions to do the following:

1  After the sprite moved the first 10 steps and waited 1 second, add an instruction to redl

the sprite by half. 1
1  After the sprite moved and waited for the second time, add an instruction for the sprite

£ A . move steps
6 Hmm, Il 6m getting smaller as | mo v e for e

1 Run the changed code and ensure that it works. !

=]
wox @ @

1

x|

{=

Middle of screen

Example Activit 6 Follow instructiongintroduce pint in direction

Use the following instructions (algorithm) to codeaadslquiogra@pertheblockbased
application Grid1:sb

Change the Cat sprite to an arrow and set its size to 50

Change the size of the ball sprite to 80 (the background should now look like the or.
Write code for the arrow to do the following PN
Go to position (0;0) on the grid

Point in direction 180

Moved0 steps

Point in directie90 [Turn right

Movelxd steps (onto the ball)

Turn around (point in opposite diiigpton in direction) 90
Now, move (walk) back to original position (0;0) by reversing steps 3 to 5 gotomst sz tm

NogohkrwbhpE

Leaners will first be introduced to the blloaked coding

platform (Refer to D.m)se

For activity 1, guide them on how to add the drawing tools

Click OH in the lethand corner of the iDEWindow will opg¢
4

and click on Pen. The pen extension is add _ =1 1¢hghe

blockspallet on thHefthandside.

Also guide them to change the default sprite to a pen or let

at the tutorial.

Introduce the code blocks as they are used in theRef@rites
Table2-7.

Initially, focus on sequential codengng instructions in the co
sequence is important in coding and learners sometimes st
this.
Sequencinggs putting events or information in a specific orde
the skill that to plan what steps to take in which order to pe
task successfully.

When sequencing, we learn about patterns in relationships
learn to understand the order of things. It also helps to dev
ability to understand and arrange purposeful patterns of ac
behaviours, ideas, or thoughts.
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https://www.youtube.com/watch?v=Ct-lOOUqmyY
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Content (Grade 4/ Term 1)

Notes/Examples

Example activitg d Introduce Pen extension with draw and fieidirection(proceed from C.1 actB)ity Written

Then learners work in pairs to translate the algorithm done in activity 4 {6ad¢ihtodéoakd run the

program in a bldzksed coding environment. :

One learner fulfils the role of fAdrivero anfontdw
. . . . . : Draw a 3 cm line

one managing the device and typing. The navigator takes direction from the teacher and consultsp ;. o

resources. Draw a 3 cm line

Learners will need to add the pen extension and change the default sprite to a pen (reducing the Pointup

also advisable) Draw a 3 om line
.. Point right

Draw a 3 cm line

The activity r equi pomdsdirectiop and mawimgifomgrd sevecal i+
pixels/stepgsprite always moves in direction it is facing)
Blocks to be introduced with this activity:

1 When green flag is clicked (event)

1  Go to a specific position on the backdrop/grid (learner decide)

T Direction in which sprite/object mus

1 Basic pen/draw commands
Other skills to be introduced:
1 Change sprite/object
1 Change size of sprite/object
1 Change pen colour
1  Optional: change line thickness (pen size)

Note Allow learners to tinker and figure this out themselves. Do not merely tell them how to solve it.
If learners struggle and the navigator requests help/resources, teachers can provide a video forhttesn Aowiatdul&gCpy0

Example activity dfollow instruction® Change background and costume

Open the blotlased application

Change the background to 30 px grid (1 block = 30 steps)

Change the sprite to the balloon

Write code to move the sprite 5 blocks west (to the left) from its current position.
Change to the next costume and wait 2 seconds

Change to the next costume again and wait 2 seconds

Example Activity d open endedLink to C7)
Learners work individually and use what they have learned so far andHoasett @otiogkapp of their chidieg.first need to plan their apy
write an algorithm (which they can do at home). Then code the algorithm (in class), execute émseatievarismake

Attention to detail is also important as it helps prevent mist
ensures successful completion of a task.

Note Debugging at this stage is therefore incidental ieanin
only addressed formally in Term 2

Saving the program files is done in relation to D.10.
Initially, use default folder.

Note

These activities are based on discovery learning where lea
tinker. (Debugging at this stage is therefore incidentalitlé&arr
only addressed formally in Term 2). Start with activity 1 ong
with D.10 (introduction t9 app

Note
Ensure that learners understand all new ble/cksicepks
introduced.

Note:
Activity couldbe done on a grid outside and learners acting
algorithm oas first step.

Note
Activity 4an also be linked to C.7

Note

Ensure that learners understand the basic structurehzfszl
program:

Start (when green flag is clicked)

Code blocks (sequence of instructions)

End(stop all)

C.3Interpret and execute a given symbolic or written set of commands

Link to C.1, C.2 and Rréd D.8D.10

Example activity 1
Provide learners with a set offtéeeld instructions (from the blocks already covered) on a worksheet (unplugged) and ask them to €
code does (what will happen if the code is run)

Then let them run the code and compare their explanation with what happens.

Example activity 2

Literature suggests thigtimportant that learners assead
and explain plain language (their own words) what the cod
This type of activities should be done unpluggedp@eer) ang
only implemented after learners explained the results. Man
types of exercises are necessary to ground ,skilkspts
understanding of algorithms and coding.
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https://youtu.be/-kKMV-iCpy0

Content (Grade 4/ Term 1)

Notes/Examples

Provide learners with an algorithm which thegx@athtregarding what it does/what output ittvdhgaueslatéhe instructiobs codand
executéo see if they explained it corfeifyram with code blocks already encountered and 1 new block/concept)

Example activity 3
Provide learners with the following program and let thendé&fad|{ffainen their ~
computersefer to D.10 and run the program and inspect the code).

p prog p ) = o @ secons

Then ask them to write a similar program (e.g. make a cup of coffee). Learn
programs and eval uegmeake e @ dicoffee) againsbétls
understanding about features that makes a good algorithm (C.1)

6) Enjoy your jam sandwich! i a seconds

Example activity dIntroduceFOREVERoOp and\ext backdrop

Provide learners with the followingrcpdger
allh________ Blocks introduced:

’ D 1  When key pressedvent that triggers next backdrop to show.
- 1  Clear graphics effdcteset the appearance of a sprite/object
R 1 Forever loop (instruction inside will keep running as long as
’ M active)

Play specific sound

They can also watch the tutatthh backdrop

next backdrop

clear graphic effects

1
1

play sound Masked Heroes~Vexento v until done

C_4 1 Backdrop Change Colour loop_V1.sb3

In pairs, learndigure out what the code does.

Learners then code the example provided in-fasbtbekvironment amilthe cogeomparing the outcome to their interpretation
Teacher now explains the new blocks/concepts introduced with this activity.

Learners are then requested to add an additional fujackibadtitional code to do sometlinthe)program

Note:

While learners should be able to describe what each line (&
code doegdescribing code segment Hndineblockoy-block it
is very important that learners explain the overall phegose ¢
i.e.what the program ddes purpose of the program is

Note:
When interpreting the given commands, reiterate the use o
decompression and abstraction in the process.

The bug walk activity also links to R.6

(simulate the operations of a virtual robot (the bug can be s
virtual robgt)

In Grade 4, keep to simple,,lsmadhctivities teaching one or
concepts at a time with lots of repetition to ensure that codi
concepts and principles are well grounded and to avoid
misconceptions. However also allow learner who are ready
just beyond their comfort zone hdtgviog them tasks that arg
too complicated as these may impede théficaelf.

Note:

Learners need to be exposed to a wide variety of coding pr

Typicallyat this stagproblems could require learners to

9 read code and explain what it does.

9 work through (trace) / act out code (physically or giosirejs
penandpapeto determine the output or the correctness.

1 provide missing code instructions (code instructions are
with some instructions or code elements missing) that le:
need to complete.

1 translate verbal/written instructions (algorithm) to code (&
blockbased code for a list of symbolic (e.g. arrows)/writte
instructions)).

9 Add additional functionality to code provided/and existing

9 debug an algorithm or Hiaded program (find the bug, des
the bug and correct it).

1 develop a solution/algorithm (code instructions) based of
problem or for an opeed problem through planning,
implementing, testing and debugging.

Whersequencingone learn® understand the order of thimdys
about patterns and relationdBjpkearning to sequence, we
develop the ability to understand and arrange purposeful p
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Content (Grade 4/ Term 1)

Notes/Examples

Example activity 5

Provide the following on a worksheet: The stage an(bthéheadighend ask learners to explain what the co =

does (without running the tqus by reading and interpréting i

e

Discuss their answers, then run the code (for all learners to see) and let them compare their answers t
happens when the code is executed and let them reflect on their own interpretations and discuss what

C_4_1 Bug walk.sb3

interpreted incortg@nd why. Then explain code where necessary. move @) siee

Example activity 6

When done with activity 5, ask the learners to write an algorithm (using computational thinking) for a s .

their O6robot 6

specific pattern). Th By

(algorithmyVhen the algorithm is done, let them translate itbatsdol@dde and implement it in ebbkmi :

application.

They need to get it to work correctly (though debugging at this stage is therefore ificiderdalyeatdirgse! i

formally in Term 2).

Example activity 7

Let learners design another, similar activity using a grid and translate it into code (unplugged). Now, in
(which i

swap their
Afterwads t hey

corrected incidentally learning re debugging)

Example activity ®perended (individual)
Use what you have learnea smél write a program of your choice.
In groups of 4, let learners demonstrate their programs and discuss them in the groups

i
_9_
§

]
0
§

s on paper) and expl a
othero6s programs to ¢

[
0

:
0
i

:
0
i

i
<]
¥

;
o

i
0
¥

x

actions, behaviours, ideas, or thoughts that supports the lo
sequencing of coding instructions.

In terms of probletihat provide a partial solutfeere some codg
instructions are missing and learnefflirimugte missingde
instructionghe concept Barsons Puzzles could be hatpiul
providescaffolding for learning programming. It helps learn
develop logical thinking

The conceptastype of scaffolded program construction task
the learner is given a set of code blocks of a single or multi
code, and the task is to piece together a program foono tfiles
in missing code from these

Example ®Fill in missing coding instructionsing blocks
provided

Provide problem description apdwial program solve the
problenm the scripts area (legaps where missing code
instructias should be placed)

Also provide the missing code blocks randomly placed (not
sequencei the scripts area.

Learners need to figure out where the missing cditeddlocks
complete the program and solve the problem.

Example & Complete arogram using code blocks provided
Provide a problem descriptioalktine code blocks to solve thg
problem, randomly placed in the scripts area (not in seque
Learnerthemneed tdit the blocks of code together in the corr
sequenceosolve the problemd ensuri¢ finction correctly

Parsongrogramming puzzles are an evidased teaching

practice that reduces the cognitive load and timdeseetr$or
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Content (Grade 4/ Term 1)

Notes/Examples

C.6Recognise and interpret patterns in symbolic sets of data or visualisations.

Linkto C.1, C,£.3and D.8, D.9

Example activity 1
Bruno has seven kinds of clothes:

shirt T-shirt pants underpants ‘ braces socks shoes ‘

P CeeRPVY

Figurellhttps://olympiad.org.za/taleatch/pagtapers/peandpaper/ C ’ \‘ 3 ¢
1 Brunods dad carefully arranges his ¢ "’ o
1 Bruno puts on his clothes in the order that they are in the pile, starting from the tge. o
i Bruno wants to wear the braces over his shirt.
With which piles (A B C D) will Bruno be happy with?

Example activity 2
Turtles live in small gardens. Each garden is divided into squares, covered with either grass or stones.
The turtles cannot cross stony areas. But they can move from one grass square to the next, as shown in the
Each turtle needs to take a feeding path in its garden:
1 Itneeds to move to all grass squares while visiting each of them only once.
1 Unfortunately, one turtle cannot take a feeding path in its garden. Which one? Select its garden (A E

N
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2022T SElementar@uestiofaper.pdf (olympiad.org.za)

Example activity 3
1. Look at the code for drawing a block (square) in C.2 Activity 2.
2. Now write an algorithm for drawing a rectangle (use your experience from doing activity 2 in C.2), follohséhgasiseilhg peste]
such as how does a square differ from a rectangle and how are they similar? Use your préoatisiiexgiegemnse@are.
3. When done, translate the algorithm indoalsieticode and run the program. Did it work?

Use both peandpaper (unplugged) activities and coding act
expose learners to recognise and interpret patterns.

Explain to learners that, one uses computational thinking
subconsciously daily and that with computational thinking,
usesprevious experiende help one do similar or new tasks
solve similar or new problems, for example, just think abou
cupcakes:

One breaks the task of baking cupcakes into smaller tasks
preheating the oven, mixing the batter and preparing the ic
the cupcakes are bakinge small task at a time.

One may also usevious experiendeom baking cupcakes wi
knowing to bake them slightly longer than the recipe calls f
also knows that chocolate chips are not a vital ingredient in
so one can skip that step if one does not have any availabl
also knows to starthy@ating the oven before pouring the mix
the cups and that, when one takes them out of the oven, of
let them cool down before putting on th&sicing.gets more
experiencedone may also realise that one could prepare th
the day Here.

The above will help learners to understand that they can us
experience with activity 2 (C.2) to help them complete activ

Learners must be encouraged to use their experience to sd
or new problems or complete similar or new tasks

Pattern recognition is the process to identify and extract me
patterns from a dataset. It involves using analysing a set of
find regularities or repeating structures that can be used to
predictions, classify objects, or solve problems.
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Content (Grade 4/ Term 1)

Notes/Examples

Robotics

R.1Explain what a robot is in simple terms.

Link to R.2

Ask | earners what they think a robot is their des

(R,1 and R.2 can be done together)

us e

A robot is a machine that can move independently, sense i
environment, make decisions and perform actions.

It can be programmed and controlled by humans or operats
autonomously. Robots can mostly do the following typical t
sense, compute and act.

What Is eobo? - ROBOTS: Your Guide to the World of Robo
(robotsguide.com)

R.2Identify different types of robots.

Linkto R.1

Explain, at an elementary level, to learners that one gets virtual as well as physical robots:

Virtual robots

These are software programs desigidietethe actions and behaviours of physical robots, such as the sprite/objduasethe block
programming app. A sprite operates within a virtual environment.

When working a blbelsed environment, one can mimic a robot.

Physical robots
These are tangible, mechanical machines that can interact with the physical world. They have a physical presempelate abje crs)\a
interact with their surroundings. They are designed to perform specifivdaslesninrogahergach as robot in a factory that assembles cg
A physical robot operates in the real world.

Emphasise that both are programmed and respond to in#truotieria the reabrld environment and the one in a software environmen

Note:Can be done with R.1 if time allows

Learners need to

1 acknowledge that robots are diverse and used for differe
purposes.

1 point out the similarities and differences between virtual
physical robots.

As learners are working in a-bésgd coding environment, on

can use the sprite/object in this environment to discuss the

virtual robots (link teC.17 (virtual robot))

The concept of a sprite in a-bbsed coding environment sha

similarities with a physical robot bothatreprogrammable

entities that respond to commands and interact with their

environment.

While a physical robot operates in the real world, a sprite o

within the virtual environment of ebbakmxk project. Users can

give commands to the sprite to make it perform certain acti

like programming a robot to carry out spesific task

R.6Mimic the operations of a robot

Done in relation to C.1 and C.2 and C.3

Example activity 1

Learners design an activity on a grid and
obstacles (like C.6 activity 2), then act out the instructions (learner acts as robitietiohnfllow i
Example activity 2

Learners now code the activity designed in activity 1 udiagedbtockng environmi@(d.3 activity 5)

p | afollewing tulestaadoil agoid

Refer to grid activities in C.3 and C.6 and C.7

Activities can be done unplugged (e.g. physlikafguitdation
phasé acting out instructions) on floor or withdpeper) as a
transition from foundation phase.

Digital Concepts

D.10utline the concept of technology and purpose of information technology (IT)

Link to D.3

Example activityClassification of technological andatmmlogical artefacts

Using pictures and artefacts of technology-t@etimaogy, learners classify these into technolegglnaology and identify the purpose of
They must also group the pictures and artefacts as technology only and information tectieolbgyddfedaies.

The activity/discussion must help them to, at an elementary level, explain what technology is, what infofamatioy iraphinatogy tise
difference and purpose of each) and provide examples of both.

This can be done as cooperative learning in groups.

Technology is a broad term for using tools, machines, tech
processes with the purpose to accomplish a task or solve g
Examples are inventions such as the wheel, electricity, con
and mobile phones.
Information technology is a subset of technology that focus|
use of computers as well as hardware and software with th
to store, process, retrieve and manage data and informatio
includes various computing devices.

D.2Recognise that he or she is living as citizens in a digital world.

Link to D.1 and D.3

Discuss the concepts of digital world and digital citizenship.

(D.2 and D.3 can be done together)
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Content (Grade 4/ Term 1)

Notes/Examples

As citizens we use computing dédskdearners what they use computing devices for.
(Now link to D.3 to learn about the concept of a computing device and how to care for a computing device)

Taking care of devices
General care issues suotiemlines&eephands clean and avoid eating or drinking near the device.

Screen caifiecleaning gently vatmicrofiber cloth.

Place the device in a protective case when carrying it around to prevent accidental drops or scratches.

Properly shut down the device.

Immediately inform the teacher if you notice any probledeyigith sheds malfunctionikgysooseconnectionsrunexpectelehaviour

Learners need to acknowledge that the digital world is a vin
environment and is created using digital technologies. It for
a huge, interconnected network that allows us to use devic
communicate, share information and inteesattwainer in
various ways.

We need to use these technologies responsibly and take ¢
devices we use in the classroom.

Digital citizenship refers to the responsible, ethical, and saf
digital technology and the internet. Li
As digital citizens we need to act responsibly and respectfy

D.3Demonstrate an understanding of the concept of a computing device.

Linkto D.1, D.2 and D.7 and C.2 and C.3

The teacher briefly revises the concept of what technological artefact|
m @ their purpose is, and that technology comprises different componentg
0 o All genergdurpose computing devices, generally follow the same basi
= input, processing, and output:
Generally, in elementary terms, the computing device receives input
input device, processes input received and provide the result as outp
output device.
The computing device generally also store data.
General purpose computeémmputersEdexcel GCSE Computer Science Revisio
EdexcelBBC Bitesize

e Example activityCaring for my device.
Focus on the use of the devices at home and the ones they use in th

In pairs, provide learners with a random list of instructions to care for e.g., pets/devices/something precious.

Learners need to indicate in a second column of the list if the example is related to a technological dehaod andcprtaiiiaspedts on
list. Based on the feedback, teacher addresses misconceptions and discusses caring ialtbet ¢thessieooes

Consolidate by letting each learner create his/her own list of how to care for the devices and discuss areh dixctimege idefs. the cla
on how to care for the devices in the classroom/computer lab.
Every time learners enter the class, remind them of the rules they created for caring about the classroodigitaliciézensl tiey ased {
be responsible and respect the devices.

A computing device is an electronic device that can proces
perform calculations, and execute tasks based on instructig
provided by the user ompogrammed software.

They can take input, process the input (data) and then pro
Computing devices are designed to perform various operat
solve problems quickly and efficiently.

D.7Present a basic understanding of the concept of input processing and output.

Link to D.3 and C.1, C.2 and C.3

Introduce the concept of input, processing, and output by explaining that these are the three main stepstératraameyioiher cawige to
perform tasks.

Example activityagical Kitchérh.earners then act out the concept of input, processing, output as follows:

Draw three large, labelled columns on the poster board or whiteboard: "Input,” "Processing,"” and "Output."”

In the activity, learners will be running a magical kitchen, where they must prepare delicious meals using various ingredient
Hand out small pieces of paper to each learner and ask them to write down or draw a food item they wonkpltad tdtcoek.i@ttoe
everyone has written or drawn their food item, ask the learners to gather around the "Inpustechoardar thkifedoard.

Then ask the learners to share their chosen food item and place it in the "Input" column. Explain thafphistepeesbste tthe imgredie
or information is entered into the magical kitchen.

After all the food items are placed in the "Input" column, move to the "Processing" column. Explain thafichiskisciveenertitessas the
ingredients to create a delicious meal. Take the food items from the "Input" column actqpetercbtuk iigm in a magical way.

Once the processing is complete, move to the "Output” column. Explain that this is where the magical kitthen presents the res

Input, output and processing are the three main steps that
computer or any other computing devices to perform tasks
All genergdurpose computing devices follow the same basiq
(link to D.3)
Input is from &rput devicguch as a keyboard, mouse, camer
touch screen.

The processor (CPU) recénatictiorsnd data from eaputor
storage device. The instructions and data are processed by
and the results are either sentaotpatevice such as the mor
or speaker or transferred to a storage device.

When learners create or execute their programs using the
based programming environment, reiterate this process by
the program that receives input (click green flag), process/f
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Content (Grade 4/ Term 1)

Notes/Examples

Ask the learners to draw what the finished dish would look like. Then, place the imaginary finished distetnay thietcoekedpresls in
"Output” column.

Introduce the concept of "Storage" by asking where the food/leftovers will be kept.

Briefly reiterate the concepts of input, processing, output and storage by referring to the model in D.3ragblell asradiulamitene.
Di scuss how the dédmagic kitchendé acti viomputerl i nks to the inp

instructions (code) and provide output (actions) based on t
processing (executing the code)

D.10Demonstrate a basic proficiency in the application of digital skills.

Link to C.2 and C.3

When working on the computer in thbddedikcoding environment, guide learners to become familiar with the environment by being
a device, open and close applications.
This must be done in relation to C.2. (When learners start usipasthe cddakg environment)
Teacher explicitly guides learners through the process of switching on, opbasegitbedihgcipplication and to understand that they w
integrated development environment (IDE)
Teacher shows them.

1 the main parts of the IDE and explain what it is.

o IDEi where one develops programs.

o Stage/backdropvher e your project comes alive (one sees t
The stage could also have a backdrop (background for your code/story
o SprteSobjects or écharactersé that appear on the scr

0 Script/code aréghe collections of blocks that are interlocked. These blocks determine how sprites react on the {
0 Blocks palettehe blocks one uses to create code (the coloured dot indicates the type of blocks) and the blocks
depend on the type.
1 basic file management
o0 Open a bloddased coding file from the default location.
0 Save a blodkased coding file in the default location.
1 how to navigate the environment and let them start working through the tutorials at the top of the screen.

Show learners the blbaked coding environment and explairn
each section means or let them watch a video:
https://youtu.be/NgMd44Qikd to coding environment)

Show them the sections for the programming palette, wher
code (scripts section), the stage, etc.
GettingStartedVithScratct8.0.pdf (mit.edu)

‘@ Tutorials

Let learners work throug at the top of the
screen. Start wiletting Startetlitorial to introduce the green
event and adding a backdrop.

Show and explain on aiftsine basiswhat they will need at a
particular stage or for completing a specific activity.

The process of input, processing/storage and output can al
demonstrated by saving a f
Teachers could also let learners watch videos introducing t
environment suchhéps://youtu. BeMMCpy0

Note There is a wealth of material, including tutorials and v
explains the bldo#ised environment
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3.1.2 Term 2

Content (Grade 4/ Term 2)

Notes/Examples

Coding

C.1Apply computational thinking (CT) skills to develop a set of logical instructions to solve a problem.

Link to C.Z.7, RAR.7, DBD.9

Example activity 1 Building a tower using Lego blocks
Revise, from term 1, what computational thinking is and what an algorithm is. Explain that they are goiagstic®ofis goctiaigotrithm
Divide learners into small groups (not more than 4) and provide each group with a set of blocks/bricks gnaqdiiy brickshaetthat
contains a sequence of steps to follow for building a tower. The instructions must insjpeefe nmgturetiohs and some missing detailg
mistakes in the sequence. The learners must fill in the missing details or correct the errors to buildntiestog eetaitsemtiyld( be the ex
placement and orientation of bricks,datiilafuch as size or colour of blocks, and challenges could be incorrect sequence of steps,
way to interpret an instruction (ambiguity) etc.)
Learners must follow the instructions literally as presented and realise that it does not resujpiodbetcBract@adf possible instructig
1. Place a 2x2 brick at the bottom
2. Add a yellow brick on to
3. Add two a 2x4 brick on top of the yellow brick
4. Add another brick on top of the previous one
5. Finally add a 2x6 brick on the top
Groups present their final products and compare with that of other groups and then answer the following questions:
Groups then answer the following questions:
Why is it essential to follow the instructions in the correct order?
How did you handle the missing details or errors in the algorithm?
What happens when steps are missed or out of order?
Groups now swop instructions and must improve the instructions received by filling in missing details, eyretctiigabsiisgquedetail
sequence)

Example activity 2
You need to explain to someone that is using WhatsApp for the first time how to send a WhatsApp messagiagYostifoctiohth &fekoy
WhatsApp message:

T Type message

1 Open WhatsApp

1 Send message
Rewrite the above instructions to include more detail/steps to make them more precise so that anyone thbéfaltblyk trosvsidpt vo d
and be able to perform the task successfully. Then hand your instructions to a friendriactibaskgosedoence and detail.

Bothsequencanddetailare important when developing an
algorithm

Attention tetailis also important as it helps prevent mistakeg
ensures successful completion of a task.

Detailmeans considering every aspect or minor part of som
is to describe or géxactinformation about something. The st
or instructions to perform a task neednanbieiguou$ they
need to bpreciseand clear to avoid misinterpretation or diffe
interpretations by different people.

An Algorithms a set of weléfined steps or instructions that
followed to perform a specific task or solve a particular pro
instruction set can be sequential or can include branching
structure) or repetition (loops).

Key characteristics of a good algorithm: Each step

9 must be clear and unambiguous.

1 must be at the right levdetdiland specific.

1 consists of a single task (be at the most basic level)

9 must be in the correct, logérplence

1 must be correct/solve the problem

Remember

One uses CT in all tasks that one wants to complete appro
it helps one to approach problems more systematically and
welstructured solutions. or find an efficient an effective soly

C.2Present a simple coding solution using symbolic or written statements representing sequences of commands, singladepetitio
conditional constructs.

Linkto C.1,C.3and C.4

Example activity dIntroducef on edge, bounce

Provide learners with a worksheet with the following code (on the right). ]

First, they need to explain what the code does, then run the code to see if they could describe the furattityn of the

Now, ensure that learners understand the indtarcgoige bounce

C42SingleSpriteForever move @) steps

if on edge, bounce

Example Activity #dRandom position and next costume

If it switches between the two costumes, it looks like it is walking.

€, ¢]
The CAT sprite has two costun = and. %

Literature suggests that learners need to read and explain
before they write code.
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Content (Grade 4/ Term 2)

Notes/Examples

Write code to do the following: The cat must:
Go to the middle of the screen.
Switch to costume 1

Walk 10 steps

Change to the next costume

Wait 1 second

Add 3 ,4 and 5 another 7 times below.
Run the program

NogoprwbdE

Activity 33 Random position

Provide learners with the code on the right. Let them first read the code and explain what it does/pre '

do, then execute the code and compare the results with what they predicted.

Example activityd nt r oduce | FETHEN

Provide learners with the following code (on the right)

Let learners study the code and explain what it does and what the output will be.
Let them run the code and compare with their explanation and output prediction

Now, explain to learners how-ifidBN statement works, showing them the following:

Example activity ®IF..THEN with ANSWBRck

Provide learners with the code on the right

Let learners study the code and explain what it does and what the output will be.
Let them run the code and compare with their explanation and output prediction

IF

{condition) Do something.

Activity 6/ open ended (they do their own thing with what thegrkatso g
explore something new)

Plan, design and develop a-bas#d application of your choice, using the
knowledge, skills and experience you have gained so far.

Amongst blocks, also need to use the Random block

Alsathe Ask and Answer b|duk only towards end of 2erm

CEVA 5 and 50 are the same By o seconds
EEVA 5 and 50 are not the same Biel8 e seconds

w That is my favourite colour t

l

S — for @ seconcs

Note

Programming concepts are mostly abstract and intermedia
learners still didn't reach the formal stage of cognitive deve
Therefore, abstract thinking is still not reached.

It is therefore important to make concepts concrete and en
learners understand the concept well.

Introduce simple | FETHEN s

Learners need to understand:

9 What a condition is

1 How program flow is impacted by the outcome of the cor

9 Compare to where they intuitively used an if, e.g. if on eg
bounce

The diamopd represents a decision based on a condition.

Compare two values
Branch based on the outco
yes or no / true of false

If outcome is no or false,
instructiorasfterthe Holock
are executed

If outcome is yes or true,
instructions within tH#atk
are executed, then instructi
after the-flockare executed

Decision
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Notes/Examples

C.3Interpret and execute a given symbolic or written set of commands

Link to C.1, C.2 and C.4 and link to D.10

Example activity 1 (p@mdpaper)
Vuyo needs to walk through the maze from the entrance to the

Below are instructions someone started but did not complete:

Enter the maze (step onto the red dot) | 1
Turn right, Walk 8 steps, Turn left, Walk 3 steps [ _|
Turn left, Walk 1 step, Turn left, Walk 2 steps ] I |
Turn left e N
Complete the instructions (algorithm) that will guide Vuyo throt | |
maze successfully. 1] |
I _1 |
LL] |
b -

- ¢m

Example activity @Link to D.10

Learners are provided with a stage, with a partial geometrical shape (purple line below).

The learners must then plan and write the algorithm and translate the algorithm to code to draw the corre

symmetrical shape (red line beloagepexecutand debug until correct.

On worksheets (pamdpapeibased activities)

1 provide learners with algorithms and let them explain in
language what the code does/what the output would be.

1 Provide learners with bliaded code, let them explain in pl
language what the code does/what the output would be,
implement the code in the -blas&d app and discuss their i
interpretation of the code and where they might have
misinterpted the code and why.

Note:
As a first step to scaffold learmi@mgpde activity 2 can be dong

physically on a grid or usingipdpaper

Note

The role and use of suitable {baged activities should not be
neglected. In the example below pseudocode is written as
instructions to solve a problem. SSB wants to collect all thg
jumping over the logs.

Start
Forward
Jurp
Pdup
Jurp
Pkup

wp
Forward x 2
Stop

Note:The inclusion of e.g., a calculator in a mathematics cu
does not exclude the requirement to still do and solve math
problems on paper. The same principle applies to problem
and computational thinking in coding across grades.
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Notes/Examples

C.4 Debug a given symbolic or written set of instructions

Link to C.1, C.2 and C.3 as well as R.6 and D.10

Example activity dDebug

Learners work individually. The teacher presents each learner with the set of code and explains that thenobot

100 steps then turn 906 and then repeat this
fquareo. However, the code provided does not
Trace the code using-gedpaper, find the bug and correct it. Run the program to test if it is working.

proc
achi

Example activity 2
Provide learners with a problem and incorrect code to solve the problem.
Learners then need to debug the code.

]

{0 0

L 1)
move @ steps
point in direction @

C.6Recognise and interpret patterns in symbolic sets of data or visualisations.

Learners need to debug (find the error and fix the code to g
intended outcome) incorrect code.

Learners can tinker and

ap

Linkto C.1

Example activity 1
Five boxes have different shapes drawn on them. Compare the weight of the boxesedtathe aid of a

Example:
"’ ° ﬂ.’

shows that . is heavier than °

The sesaw was used five times, with the following results:

L 4 - Which box is the heaviest?
b e
#. # * A B (o D E
P o > p— 2021TSE[ementaf@uest|0{ﬁ’aper.pdf

Learners use computational thinking to solve the problem

Pattermecognition is part of computational thimdisngsed to
identify patteritscoding problearsd/or data by identifying

similarities or differences that can help to solve the problen
the algorithm.
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Example activity 2
Beaver is heading home from school, but first, he must make an appointment at the dentist. Beaver plays tgampletectkchie triesy
by only going straight ahead or turning right. He can do these two rules as many times asryecoantitimatial) ilout he must NOT go

diagonally.
Is it possible to reach first the dentist and then home if Beaver follows his rules? Figure out and choadevthe right answer b
il' ‘. ﬁ A. Itis not possible to reach both places fo
f -+ i these rules

. Itis possible if he turns right exactly.4 tin

v B
0 " " C. ltis possible if he turs right exactly 2 tim

D. ltis possible if he turs right exactly 6 tim

. |
?
&

One of the main tasks of coding is to search
possible solutions, solutions that follow certg
conditions. The question that is often asked
whether there is at least one possible solutig

.t

Now write the algorithm for beaver heading home following his rules.

20221 SElementai@uestioPaper.pdf (olympiad.org.za)

Robotics

R.1Explain what a robot is in simple terms.

R.1 and, R.2 can be done together

R.2Identify different types of robots.

Briefly ask questions for | earners to retr i evwdearned aoutinte&rm b (wi
and physical). Also remind them that they use a virtual robot when coding (sprites/objects).

Now, expand on physical robots:

Example activity

Provide each learner with a KWLS chart and ask them to write down what they know about robots and whattttvey ecdmtriesknow (f
Learners watch a video what a robot is and expand on typesof fiebots.be/8wHJI|LMaikld c ompl et e t he KWL
they have learned about robots and what they still want to learn about robots.

Ask learners to report back on what they have written on the KWLS charts and facilitate a class discussion.

Show learners picture examples of different types of robots in different fields and briefly discuss what they do, e.g.
Field Robot Use

Medical Paro (resemble a baby harp seal) Therapeutic robdtt shows lifelike movements and soundsg
e Designed to provide emotional support and companionst
particularly for individuals in need of social interaction or
benefit from aniragkisted therapy.

It exhibits lifelike movements and sounds.

It hagouchsensitive sensors, that can make the whiskers
and that silently move its limbs and body. It also respond
petting by moving its tail and closing its eyes

Audition
Microphone

Vision

Light Sensors

Toucl Posture Sensor

Ubiquitous Surface Tactile Sensor X 12

Learners need to acknowledge that robots are diverse and
different purposes. Somenlseldo move, while others walk
around on two, four, or evdagstnderwater robotmn swim,
anddronesan take to the skies.

There areobots the size of a @vid robotsigger than
refrigeratorSomeobots can make pancakibers cdand on
Mars

Show learners examples for an overview of different typés
robots used for the following purposes: industrial (e.g. robo
service (e.g. vacuum cleaner), educatiewddegomedical (e.g
therapy (Paro therapeutic tool) and explergtidrones).
Some background on the examples could provide context
that theynusknow all of tHigust overview)

Robots play diverse roles in various sectors, leading to inc
automation and improved efficiency.

Learners need to know that
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Content (Grade 4 / Term 2)

Notes/Examples

Service Vacuum cleaner Cleaning robot
(Home) Cmm— """""‘55_,»-:___" Using brushes to suck up dust and debris and transfer it
° Rty v | builiin waste bin.
- L, (ﬁ o They are object avoidance rolsetssors detect walls and
;ﬁ-/é A g ~,',7"—“ I’,':"‘" obstacles and let them turn away. They also use sensorg
‘% £ /” dust and debris.
e &
5 - R
Industry | Robots assembling cars Assembling robots
(Factory) I { Could include cameras for
Mechanics like arms that can move
Education | Social robots in education Learning assistants
(Social Social robots can act as learning assistants to teach kids
robots) ,;/ such as language, chess, etc.
i
i
K5

1 robots come in various forms shapes and sizes.
1 robots are used in various industries.

1 specific robots perform specific tasks.

and provide an example for each of the fields

R.3 Outline the different components of a robot

Link to R.1 and R.2

Example activity

Learnersinpalhe one | earner is the O6robotdo (f ; Controller/
6controll ero(procelEs@rdr amat @i yteisck © eo i 5si° Processor
(sensor to feel). The robot can walk in any direction (walk towards a wall) components of

The 6controllerd gives the instruction @arobot

When the 6robotdé touches the wall (with
and the 6robotd stops. ’l‘ @[
Pretty much | i ke we humans receive inpu //’/‘

touched the wall), our brains process the input (our brain tells us that we touched somet|
we carry out the desired action (we stop) bedanase tmld us we could not go further); robot
have the same building blocks:

T Like we receive O6inputd through
smell (our nose), taste (our tongue), robots receive input via sensors.

1 Like our brain processes the input we receive, for robots the processing is done
controller (processor)

1 Like we react based on the input received because the brain processes it and t
react, and we react, e.g. by stoppi
(output) in a certain way such as to stop.

1 Like we need energy (food) to act, the robot needs power to perform.

Sensor

our (input)

Mechanism
(Actuator)

Output

| f (provides
v movement
g {leg)/grip I(hanci

8
A0k
TS —

1 Like our bodies house our brain, arms and feet, the chassis houses the componenisafsthe tabator a Robot | STANFORD magazine

So, we see that a robot has five main components: Sensors, processor (controller), actuators/mechanical thexpamsmsoficceatml

chassis to keep the first four together.

Learners need to list the following:amponents of a robot an
briefly outline the function of each.

Robots are amazing machines that use sensors, controller
actuators (mechanisms/mechanical actions) to do their jobs
are like their eyes and ears, helping them seewhdthear
happening around them. They can sense things like tempe
pressure, and can move, grab things, and do their jobs wel
movement, which gives wighinformatioGontrollers are like
their smart brains. Theyinfeematioinom the sensors to make
decisions and give commakis actuators are like th@ingt
arms and legs. They follow the commands from the wodtrol
tasks and interact with the world. All these parts work toget
robotsA Simple Explanation of How Do RobotS g¢brSpirited

At an elementary level, learners need to know that a robot
of the following main components:

1 Sensors (for input)

9 Controller (for processing (processor like a computer))
1 Mechanical actions (for output) (actuators))

9 Power source.§. battery)

1 Chassis that houses all the above

and the basic role of each
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Notes/Examples

Any robot is made up of threeigaetssors (for input), CPU (processor), and Mechanical Actions (for output).
Now, each pair draws a picture of a robot, showing the parts.
Refer to the types of robots and the types they learned about in Term 1 and discuss.

R.4 Present an understanding of how robots affect the world

Link to R.1, R.2, and R.3

Learners have now learned the basics of what a robot is, examples of different types of robots, what theabvasiotdsrapd rsemte of
applications (howytaéect the world) of robots.
Briefly revise the above concepts and extend on how they affect the world from Term 1 and R.2.

Use the examples used in R,2 term 2 (types of robots), divide learners in small groups (not more than four givkshebtgomepof th
example robots (picture) and let learners discuss and write down what they think the ificpexcamipledsfiaessible positive as well as
impact).

Random groups report back, and teacher write the main points on the board.

Teacher concludes by summarising the impact of each.

Robots have a significant impact on the world, touching va
aspects of society, economy, and daily life.
Industry:Robots have revolutionized industrial processes by
over repetitive tasks such as assembling cars.

R.5 Design a simple artefact based on a set of design instructions

Link to R.BR.5 and R.6

Example activity End effector Gripper
Concept of end effector:
1 Anend effector is an important part of a robot that helps it interact with the world around it. Think wbdlasftbiee" hatmat” dust
we use our hands to pick up objects or perform tasks, the end effector is what theitohatrkises to do
1  The end effector can come in different shapes and sizes depending on the robot's purpose. It can havdahisgar|dmegiaiag
tools attached to it. For example, a robot in a factory might hdike ardaeffiector to pick up ane wigects. Another robot
laboratory might have a small arm with a precise tool for conducting delicate experiments.
1 The end effector is usually located at the end of the robot's arm or manipulator. It can be controlled by trebyohdtisncg
operator. The robot can use its end effector to perform tasks like picking up objects, assembiingvearislayaigtiggmes.

Learners first need to design the project, using design thinking and the engineering design process.

Build 1 Gripper with a paper cup

Build 20 Improvement using masking tape, straws, string and two paper cu

Learners design and make a robot gripper that will pick up

putitin a recycle bin.

The gripper project must enable learners to acknowledge, :
elementary level, the mechanism of the gripper and how it

controlleda key concept in robotics.

Explain the concept of

Explain the concept of an end effector.

In simpler terms, the end effector is like the robot's hand th
to interact with its environment and perform different tasks.
essential part of the robot that helps it be useful and perfor
designated job.

The following gripper could also be considered:
(grippemade with ice cream sticks anésfilingins. Holes
punched using a paper-poieh).
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Content (Grade 4/ Term 2) Notes/Examples
Example activity @Hydraulic

Example Hlustrates a gripper using a basic hydraulic system wi

action and reaction. The water is displaced from one syringe to

causing the peg to open.
Expansion on the GrabliWith unplugged activities. Note:

The following is an example of a-thasigeh Coding and Robotics, unplugged activity. The learners are expected to build a grabber b.
and then improve on it.

Thereafter the grabber is used as an educational tool in a coding activity that si
realistic robotic operation.

The basic design of the grabber mechanism is schematically represghted on the

tes a

Six wide bamboo (or hard carton) ice cream sticks are used with 7 split pins and
pieces of eflit ice cream sticks.

& Uﬁ'
Ay y =~ . “
~ \

The hole markings on each stick are measured to ensure that there is a hole in the middle a
spaced holes at the end of the stick. The two off cut grabber pieces can also be marked.
A punch used upside down without the cover, which allows for the easy alignment and punc
(Note not all sticks need to be cut with three holes)

t he
in

mi c

Thisimprovedrabbe¢seeNotesin right column)an t hen be used t o mi
In the example below a 1 x degnidsents A f act ory fl ooro. Pom poms
with a grabber arm will move to the first block and then neegwsotoomntgtie the correct paper cup bins.

Afsorting
two differ

The effectiveness of the grabber can then be tested to see
objectssuchasppnro més, cotton wool
lifted and fimovedo.

The learners may want to redesign the grabbing portion by
other grabbing pieces such as paper clips, smaller addition
or carton attachments etc.

As part of the activity the
learners may also be pose
the question: How would y
improve the design of your
grabber? (This oprded
question allows the learne
to think and any appropriat
answer such as:
iThe grabber
wood, maybe plastic will be
better?20.

AiThe split p
replaced with a simple bolt
and nut . 0

In addition, the learners co
also be shown an alternati
design of a grabber and do
an evaluation of the two.

In the alternative design a rubber band is included and the
the grabbgthe middle joisitonnected with a gpilit to a sturdie
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Notes/Examples

The robot arm will move to the start position above the pom poms.
Learnersise coding cards with different comimdesign a coding solution to control the grabber to sepbths jjamthe correct cup.

S E R EG
a

Rex

The following actions are represented in each of the cards where the

START indicates the start of the code/operation

D states that the grabber should go down.

G indicates grab

U indicates the grabber should go up one position

RA indicates that the grabber should move right one position.

The diamond card represents a condition (ifgbepsnvhite) then

RELI Release

Ret S which states return to start position.

The coding cards represent a solution to pick uppmne godnplace it in the correct cup.
Thus, for three pom poms the learners could recognise (if this activity is done at a later grade e.g. grasieugtina eondpetiti included
repeat the instructions whist there are still more pompoms left

=4 =4 -8 _a_a_8_9a_2

and bigger fAice cream stic
releasing the string releases the grip as well.

R.6Mimic the operations of a robot

Link to R.@mand C.1C.2, C.3 and C.4

Example activity 1 (link to R&ripper)

Learners use the gripper to pick up objects and observe how it works in picking up something 1 3 1

Example etivity 2

The rectangle on the right shows the map of a park divided into sections. The number in each square

many pieces of trash visitors left in that section of the park. The park rangers Wanteramal i®boss that 0 2 6

collect the trash they find in every section they enter.

Anton was sent first with the following instruc 0 1 3

T: upwards T: upwards  &—=left

Once Anton was done, Boris was sent with the same instT: upwards T: upwards €—= left 1

| _Anton || Boris

How many pieces of trash will Boris collect?
2019T SElementar@uestiofPaper.pdf (olympiad.org

At an elementary level, learners must be able to acknowleg
the gripper works and is controlled to pick up an object.

Object/Sprite in bkbelsed coding application is a virtual robg
Writing instructions for the virtual robot/sprite to move on th

75


https://olympiad.org.za/talent-search/wp-content/uploads/sites/2/2019/06/2019-TS-Elementary-Question-Paper.pdf

Content (Grade 4/ Term 2)

Notes/Examples

Digital Concepts

D.10utline the concept of technology and purpose of information technology (IT)

Link to D.4, D.5 and D.6

Revise the concept of technology by asking the learners if they can remember what "technology" means angrgrita ddvoatticRemg
them that technology refers to any tool or invention created by humans to solve problems aad Reksadlsksceasept of information
technology, reminding them that it specifically deals with the use of computers and software to manage afolmaicassddsoire i
problems.
Example activitypistinguishing between Technology and Information Technology

1 Provide a handout with pictures about technology, including its definitions (such as the wheel, computerstcsmartphones,

1 Divide the learners into three groups and provide each group with a worksheet with two empty circles thairtitersewme

Technologgnd the other circle is named Information Technology.
1 Ask the groups to identify which pictures belong to technology, information technology and which intersect.
1 Display the learner's visual representations and discuss their similarities and differences.

Reinforce and extend from Term 1 using different activity.
Technology refers to any tool or invention created by huma
problems and make tasks easier.

Information technology specifically deals with the use of co
devices (hardware) and software to manage and process d
information and solve problems.

Discuss similarities and differences.

D.2Recognise that he or she is living as citizens in a digital world.

Link to D.6

Example activityDesign a good digital citizenship "road" sign that digital citizens will obey.

Link digital citizenship to good citizens that obey road signs. Show examples of road signs and ask leatheyssed atr tiaeirsigag to
school and why one needs to obeyTherteacher leads the discussion around signs (instrubtiomsjsteid robots can use.

The teacher makes learners aware of what good digital citizens do and makes a list of rules, e.g.

Do not share a password/pin (use your head to think about your safety)

Do not be a bully (use your heart and care for others)

Do not share private information (use your head to think about your safety)

Do not talk to strangers (use your head to think about your safety)

Balance time spent on digital devices (use your arms to balance yourself)

Care for your devices (use your heart to care for your devices)

Stay safe online (use your head and think about your safety)

Beware of what tracks you leave online (use your feet responsibly)

Be kind and respectful online (use your heart and care for others)

Don't start a fight online (use your heart, head and your feet)

While the teacher discusses the rules, each learner writes a rule on a strip of paper and throws it into a box.

Learners are then divided into pairs, a navigator (gives instructions to the driver) and a driver (cansesi\art bl thetmavigator and dr
the sign).

Each pair draws a rule from the box and create a good digital citizenship "road" sign.

Pairs take turns, hold up their signs and pledge to obey the rule that appears on their sign.

e I I I I I |

Reinforce from Term 1 the concepts of concepts of digital v
digital citizensfiigvhat it means.

The online world also comes with its own dangers and chal
such as security and privacy issues. We therefore need to

passwords/pins to protect our access to devices/private inf
Refer to online bullying.

In the online/digital world, we all leave a digital footprint (ju
one we leave when walking on sand)

The digital footprints may let others know things about us t
not want them to know which could misused by people to b

Provide a brief overview (to create a basic awareness) of tf
and briefly discuss (overview) the aspects of good digital ci
(detail are dealt with in later terms and grades).

Do with DiBeach digital citizenship "road" sign communicat
message.

D.3Demonstrate an understanding of the concept of a computing device.

Linkto D.1, D.5, D.7

Briefly explain the basic concepts of hardwar e eaon da nsdo f i swoaf
D.1. Ensure learners understand the difference between the two and their features.
Example activity:

Classify the following according to hardware or software by making a cross in the hardware or software row:

Technology (Hardware and Software)
gmsﬁ

"\

« O B

&

Hardware

Software

Reinforce and extend from Term 1 using different activities
The components of a computer system are made up of:
Hardware which are the physical parts of the computer, for
input devices, output devices, Central Processing Unit (CP
storage devices. Hardware is also the electric, electronic a
mechanical parts of a computer.

Software is the computer programs or applications, used tg
specific function.

Also link the concept of software to the coding app that the
the concept of hardware to the device they need to use the

app.
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Content (Grade 4/ Term 2)

Notes/Examples

D.4 Identify the common uses of ICT in the real world

Link to D.1 and D.3 and D.5

Linking to what ICTs are and what the different components of an ICT system is, briefly explain to leamisrwithatdfmmastty aled dat
and informati on manage mebeihgablevtb éxthange dataCand irdodoues netvarks. mmu ni cat i o
ICTs are therefore used to communicate with people who all over the world.

Daily, we can use ICT to send WhatsApp messages, emails, and make phone calls. It is also used to stanes)foiceatoatée pict
documents. We can use ICT to find information on the internet. We can also use it to learn neei¢hicgysaiid hisitiny .

In schools, teachers use ICT to teach learners by showing them videos or pictures on a computer or whatdbnard or digital proj
Ask learners to provide more examples of ICTs in their daily lives and discuss these.

Done in relation to D.5 (first do D.5 then do D.4)
I CT is broader than | T. I T
As computer networks became more prevalent and the inte
revolutionised communication and data sharing, the scope
expanded to include these communication aspects, leading
term ICT.
Learners need to know:

1 WhatICTis

9 How it differs from IT

1 Identify some common uses in their daily lives

D.5 Differentiate between the components of an ICT system

Link to D.3, D.7

Computers and Devicekhey are the computers, laptops, tablets, and smartphones we use (like team members in the system)
Internet Allows all the computers and computing devices to communicate and send information and data (Like a ncégyelbtieadahs
members (computers and devices together))
People We are the most important part of the ICT system! We use the computers and the internet to do so mangretedkitgahings.
friends and family, explore fun websites, and learn new things.
The sales point in the shop has a scanner that reads the barcode on the item and adda the price of eadioti&t o gtespaliiee
Another part, the card machine reads your banking details and make a payment (use examplestiad)jearners unde
Parts include:
1 Hardware (input and output devices), e.g., till, barcode reader and the card reader
1 Software (codeprograms that enable the system to work.
1 Datathat is processed and stored, e.g., read barcode on items to get prices and calculate amount due
1 The Internet (network) that communicates with the bank to make a payment / communication between till dreddaadcaziaig
1 People that operate the devices and users that communicate with others using ICT systems.
ICT system is like a big team of computers, devices, the internet, and people working together to makeayerflinés better and m

Example activitDifferentiate and sort the components of an ICT system.

Set up a designated wall space for sorting the components.

Divide the wall into sections for each component of the ICT system. Divide the class into groups. Eachlegafugamidl vatiepietares
representing the various components of an ICT system. Ask each group to sort their cards thedddaigmétedhsections of the poster
or wall. Explain the correct placement of each component, providing further clarification or examples wherte heedeu derdearne
understanding of the different components. Elaborate anitins iaeraelationships between the components within an ICT system.

Learners need to understand, at a basic level, that:

An ICT system is made up of computing devices (e.g. com
programs (the instructions that tells the devices what to do
information and networks (including the internet) that allow
devices to communicate and send data and infermelias ¢he
people that use all of this.

Components of an ICT system

9 Hardware (e.g., computers)

1 Software (e.g., operating systems, applications, program
9 Data (e.g., information)

1 Networks (e.g., internet)

1 People (e.g., users)

D.7Present a basic understanding of the concept of input processing and output.

Link to C.2C.5 and D.10

Examples
Simple, everyday example: Cooking an egg.
Egg (inpufy boiling in water (processincpoked egg (output)

All-In-One
Touch PC
Using the point of sales ICT sys{shopping)

The barcode scanner linked to the cash register (hardware) inputs the item codes, then the pro
cash register processes the item prices and then provides output in the form of the amount pay
and a slip (on paper) using a foatput device). The person that operates the pay pandinéhe) is
also part of the ICT system; so is the code (software instructions) that calculates the prices.

Also use other examples such as Barpode

Scanner Cash Drawer

Printer

Present learners with various examplesmiicgsutput,
starting with an everyday example, then moving to ICT exa
programming examples

Learners need to acknowledge that, when working with IT
systems, there are input (from input devices such as keybag
mouse, scanner), processing (processor) and output (from
device such as a screen, printer, speaker)
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Content (Grade 4/ Term 2)

Notes/Examples

1 A program they write in the-bbead applicatibwhen they click the green flag (input), the code is processed (executed) ang
result (output) such as the sprite/object doing something.
1 What they have learned from their understanding of the components of a robot e.g. (sensors (input), comraime(drmepsi

D.8 Interpret a pattern to represent or communicate a message or image

Link to C.1C.2, C.3

Example Interpret messages

Albert is the father of Beatrix and Richard. Albert is a guard on the local beach.

When Beatrix and Richard are playing on the beach, Albert uses flags to send them messages.
Below is a description of what the flags mean

Top Flag MiddleFag Bottom Flag
If the flag is blue, the message is for
Beatrix Meal available (green) - Hurry (red)
gitct]l?a?jg is red, the message is for 1 | Drink avaiiable (yeliow] ‘ No need to hurry (grey)
If the flag is blue-red the message is for
Beatrix and Richard
- - blue
Answer the following questions
f What do the flags on the pole on the right mean? geen
1 Draw a pole with three flags (as iddibate) tit will send the following message: red
0 Beatrix and Richard, drinks available, no need to hurry
1 Nowjn pairs, each learnempiletheiorwnmessage and drawole with three flagspf@scribedbove)then
show the message to theirfriendte ad 6 / i nt er pr et
2017 TSELEMENTARY¥paper.pdf (olympiad.org.za)
Example 2
Learnerscreaad signs communi cati ng(lirkkiobR2esdé for being a good di

Note
Examplé@ can be done with D.2

D.10Demonstrate a basic proficiency in the application of digital skills.

Linkto C.2, C.3,C.4 and C.5 and D.3 and D.7

Elementary file manageiinergate their own folder to save their coding programs, using an appropriate name for their folder.
Open files from and save files to their own folder.

File names: saving the file using a meaningful file name so that it is easier to identify and retrieve at a later stage.
Highlight the concept of a file extémsiticates to the computer which program to use to open the file.

When they need to save the coding programs they created (C.2 and C.3), explain the process of input, procagsiagdoiip coamulise
parts/ devices involved and link to D.3 and D.7 (initially, saving their work is initialiggrassdeataldlesawill use the default folder to save
programs.

Also, when they need to open their saved program files, explain the concepts of input, processing, output and storage again.

Revise and extend from term 1.

Learners must be able to do elementary file management

computing device:

9 Create a folder with their name for saving thdiaskid
programs.

1 Retrieve and open their saved programs from their folde

9 File naming conventions

1 Importance of file extension (only .sb3) (or .sb2/1 if earli
ore used)

Learners must also link file managementgmrgssingutput

concepts
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3.1.3 Term 3

Content (Grade 4/ Term 3)

Notes/Examples

Coding

C.1Apply computational thinking (CT) skills to develop a set of logical instructions to solve a problem.

Link to C.3C.4 and C.6 and FR16

C.2Present a simple coding solution using symbolic or written statements representing sequences of commands, singladepetitior
conditional constructs.

Link to C.&and D.10
Done with C.1

Example activity 1

Write a program that does the following:

A sprite moves to a random position forever
If you clicn thespite,i t s ays Oou

goto random position

say for @ seconds
Iteration

Solution on the right.

Example activity @Introduce Repeat with fixed number
Learners mugénerallidentify thieastructions or patternsréagagnd use the repeanstruct to rewrite the code fi

repeated instructions, geguential instructid@dzmove 30 steps individual instructions can be placed in loop. | P
New code using a Repeat 4 times to replace sequential code [ 710
W
move stey
Note: © e
G 2

Loops also ask questions, sucbvasnanme® but ask the question @reover again and perform actions o

How many times andover until the condition is satisfied

)

Example activit Openended
Using computational thinking, learners design a game with the knowledge, skills and experience gained up to now.
Concepts they could include: random position, repeat, if on edge, bounce, when sprite is clicked, usisgra,gtd.to find a trea

Introduce Repeat with fixed number (constant value)
Learners generally also struggle withiheopfore, in Grade 4,
only the repeat with a fixed value is introduced to scaffold t
of loopsLearners first need to identify the pattern to be repé
(computational thinking)

Note:

Generallynost learners are comfortaithetasks/problems that
require them to watelethat requires them to contreeor two
concepts at a tinhdamy learnerdowevestruggle when they
must combine many coding concepts dnaoti@a@rograas it
increases the difficulty level as well as the complexity of the
task/problertt is therefore advisable that leaners practise cd
concepts using small, basic, manageable tasks/problems u
are ready for the next step.

Practical papbased activities can be applied to strengthen {
mastering of the content.

In the example below pseudocode is written as simple instr
solve a problem. SSB wants to collect all the carrots jumpir
logs and equivalent solution is presented using code block

[EIIE]EJE]IE]E]@

[El@
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Content (Grade 4/ Term 3)

Notes/Examples

C.3Interpret and execute a given symbolic or written set of commands

Linkto C.1,C.2 and C.4

Example activity dAnswer block Y cpnanta =
Provide learners with the code on the right using a wor

(papebased) i vl
Learners need to study and interpret the code and expf for @) seconds
it does and predict the output.

After explaining, learners now compile the code in the
based environment.

Learners then run the code and compare it to their
interpretation and predicted output

say | answer for @) seconds

EETEl Okay, tell me what animal to change into! JELTEYETS

think = answer for o seconds

WGBS Don't thing so for o seconds

until done

play sound burbles =

switch costume to  elephant-b =

say Oops, | am still an elephant il e seconds

switch costume to elephant-a =

Example activity@ Fé THEN wi th Answer
On a worksheet, provide learners with the code on the right.
Learners need to study the code and explain what it does.
Then answer the following questions about the code:
1 What will happen if the user enters 4 (the user is in grade 4)? What ¢
the program give?
1 What will happen if the user enters 5 (the user is in grade 5)? What ¢
e program gve? -
Learner can now implement the code in thad#dodnvironment, enter 4 and 5 as
input and compaheiranswers with what they expected it to be.
If their answers differed from the output when the code is implemented, they firstrieeu w
check if their code is correct. If correct, they need to ensure that they understand why the output diféeroamtbwhigite thererbeen wro

5@ Which grade are you JB=llRVET

Example activit$ d Operended
Using computational thinking, learners design a game with the knowledge, skills and experience gained up to now.
Concepts they could include: repeat, random position, if on edge, bounce, when sprite is clicked, ask & dimshzetrassy e, gtic t

Examplel d Interpret code and fill in the missing code

Thegirlsprittkant s t o greet the user by efusingshé nameak ilustigtedimbi@the code pnitre righ

Introduce Answerlock to learners

The answer block is a sensing block and a reporter block. |
the most recent text/value inputted wittk tned wait block
The main purpose of the answer block is to store tfthansw
was typed by the user in the input field) and, if needed, it ¢
display it on the screen.

Note:

Theanswdr| ock should not be se
the most recent text/value inputted) as it reports specific th
recent inputted while variables can be changed to whateve
through code)

Variables are only introduced in Grads, generally, learners
struggle with conceptual understanding of introductory prog
concepts such as variables, expressions, af@rmaet a)
2019)Learnergherefore, only need to understand the conce
keeping avalue, &dganswer 6 getting 6
6keepingd it to use or dis

Note:
It is important to engage irepépaper activities where learne
need to study code, explain what it does / provide the outp
code
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Content (Grade 4/ Term 3)

Notes/Examples

What's your name?
Hello Lerato

(V)

Study the code and fill in the missing catat will result in the above output

EEVA Hello! My name is Abbey! JB{d e seconds

EEV Good to meet you! RS e seconds

C.4 Debug a given symbolic or written set of instructions

Example activity 1

Provide learners with incorrect algorithrasdpape) as well as

Provide them with incorrect directions f r omndtehtétoensuaeshatanypery incorrect blotlased code (programs)aaddscription of what it
(even someone that does not know the envir onnbeentabahee rteo trhg should do/whatthe outcome should be, whitnitesd to
office. correct
C.6Recognise and interpret patterns in symbolic sets of data or visualisations.
Example activity _n EF | Also provide coding problems where learners need to ident
Music follows a pattern. Use the information/pattern on the right to complete t ',”(nu m— f; 09— / code repetition
each music note by writing down the names of each music note as indicated 5= I P+ i
ba Sekole song below (the first six is already done) enoE § S © Note:
R m It is important that coding activities revise coding concepts
previous terms and grades cumulatively.
Bana ba Sekolo
Traditional African Song By identifying patterns, we can predict what will come next
_ will happen again and again in the same way.
J=120 LFISIABISBIERISABISPIERIGABIGRIERYAR | In Computer Science/coding we analyse patterns in data a
f . : . . —— : | predictions and generalisations based on the pattern analy.
r T | T ,' l : 1 : I T T T ,' } I 1 : { I : I | [ :.’l .‘. 1 Whole Note | 4 Counts | Whole Rest | 4 Counts
o o
cccCcobD E C . - — > Half Note | 2 Counts | Half Rest | 2 Counts
7 g= 120 4= 120 (’)ua’rler’No’(’e 1 Count ‘dﬁa’n’er ﬁes’l" 1 Count
P . .
.‘,‘]; i ! } f _j ! ! _i il_j_i f t —% E j —r— Eighth Note | % Count | Eighth Rest | % Count
U | . 1> 1 - 1= 1 | . 7
D) - - - - | 116" Note | % Count | 1/16" Rest | % Count
i
= 1 Count = 1 Beat
/- { i 3 ll 1 { 1 L I [ { 1 Wl I i i [
@ ettt ﬂ
. 7 3 . ¥ & z B v &

81



Content (Grade 4/ Term 3)

Notes/Examples

C.7 Create or complete a pattern to represent a data set

Example activity
A calculator displays numbers using the following p

Segment
c | b | E F G

_.1
3
o

=

=

=
>
w

For example, the number 2 is displayed switching ¢
following segments must be on: 0

ABGED

1. Complete the table for all the other numbers following the pattern above
Write down the segments for displaying a capital letter C and a lowerca
Using the Os and 1s that represent the letters, writéltiie word

Seehow many letters from the alphabet one would be able to display.

n

| S S

2.
3.
4.

Also provide coding problems where learners need to use |
loops for repeated code

Robotics

R.1Explain what a robot is in simple terms.

Link to R.2, R.3

R.2ldentify different types of robots.

R.3 Outline the different components of a robot

Briefly revise what a robot is and let learners identify different types or robots. (from previous grade and terms)
Ask learners to write down what they think the different components of a robot is.
Hand them a worksheet with questions that they need to answer while/after watching the video.
Now, let them watch the vides://youtu.be/CrQ5atmjSqQ
After completing the worksheets, ask random learners to provide their answers to the questions and discuss their answers.
Consolidate using the following example:
If a robot is built to move freely in any direction but to stop once it bumps into any object):
1 Receive power (from e.g. a battery) to start working/moving
1 Input: via a sensor that detects when the robot bumps into an object
T The processor (controller) wild.l
1  Output: stop the motor (mechanical action)
1 Chassis
Once the robot bumps into an object, its input sensor (touch) will be activated (turned on). This sensbe \pilbsessosiginriat turns o
The processor will look up in its list of instructions to find the relevant action tgba perfarosgdion of this signal.

process the bump acti

Note:
R.1, R.2 and R.3 can be done together

A Simple Explanation of How Do RobotS ¥étriSpirited

Revise and extend from previous terms.

Extend to different types of sensors:

Learners need to know (at an elementary level):

9 The sensory inputs that the robot takes can be anything
smell, touch, visual differences, etc.

9 The central processing unit is the microprocessor or
microcontroller that processes this input, searches for thg
corresponding function to perform from an irsttiantidiren
sends the signal on to the output mechanism.

9 Upon reception of this signal, the robot will perform the d
action.

R.4 Present an understanding of how robots affect the world

Linkto R.BR.3
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Content (Grade 4/ Term 3)

Example activitly Class discussion of how robots affect the world we live in.
Aspects to discuss:

Robots are amazing machined that can help and make our lives better.
Compare the role of robots and people in the real world doing the same task. Consider aspects s
time, making work easier, helping people, exploring new things, entertainment)
Robots make our lives easi@abots help growps do chores and tasks faster, so they have more tim
spend with their families and do things they enjoy.
Healthcare HeroeRobots can help doctors and nurses take care of sick people. They can even do
help find cures for diseases
Discovering New Placd®obots explore places humans can't go, like deep oceans or faraway plane
send back pictures and information to help scientists learn more about our world.
Building Things BetteRobots help make things in factories, like cars and toys. This means we can
things that are made just right
Learning and FuRobots can be our friends and help us learn new things. They can play games w|
teach us cool stuff

Notes/Examples

Note
Can be done with R.1 and R.2 if time allows

Robots are machines that can do different tasks on their oy
any help from humans. They ceeryyeelpful and have an impa
on our world in many ways

R.5 Design a simple artefact based on a set of design instructions

Link to R.4 and R.6 and R.7

Example activity Movable artefact with DC metdfiggle Bot
Final product

Resources

DC motor

2 x AAA cells / 2 X AA batteries

AAA | AA battery hoider with on off switch
Prestik

4 cm strip of masking tape

STEP 1:

Roll a piece of prestik into a 5 mm ball
Place this towards the and of the 4 cm

lnamtle nf o nnlinm Smna

Learners use design thinking and follow design process to build the

artefact

Withawiggle Bdhe oftentre placement of a weight on a DC motor sh
the structure to make it move around.

Explain that motors in robots make them move:

Motorsise electricity to spin and create motion. Robots have motors

STEP 2:

Wrap the ball of prestik in the masking tape.
Flatten siightly and use a pen to make a
mark near one end

different parts, like wheels or arms.

1 If arobot has wheels, the motor makes them turn.

9 If it has an arm, the motor controls its movement.

The motors are controlled by signals that tell them how to move, like
forward or lifting an arm.

Note

STEP 3:

Press the end with the mark ontothe spindie
of the motor.

There is no soldering invatvids project

At and elementary level, explain to learners the naispitss co
used.

Note

In some instances, depending on the context, one can pro
learners with gpackaged kits to practise their building skills,
Projetbuilfrom a KIT (Adapted)

-

Using a prpackaged kit also has educational value as it typ
includes sets of instructionthe assembly. This requires the
leaners to apply the steps (i.e., follow an algorithm). In mar
debugging or corrections are also required. The learners ca
tasked to add alterations and or improvements to the artefg
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Content (Grade 4/ Term 3)

Notes/Examples

R.6Mimic the operations of a robot

Link to R.5 and do in relation to Cs

Example activity
1 Onagrid, act out the algorithm ciredtean 2 Cie activity 2 (debug if necessary)

1  Someone translated the algorithm intolaabkxticoding language but made a mistake (ren!
one can only go forwardtarheight). i .

_‘3 I

. o . . . :
Correct the error so that the sprite (arrow) can first visit the dentist and go home following the rul; 3 3
end on the block with the home (middle block, top row) [ R ]
R

4 |

SRR (I S—

Activity 20 open ended
Learners use bldzksed programming envirorimengate a robot spaitéh instructiotigat mimiahe
operations of a robot.

e e e e e
I
I
I
I
I

Note(Activity 2)
Object/Sprite in blbalsed coding application is a virtual robg
Writing instructions for the virtual robot/sprite to move on th

R.7 Create, test and execute a set of robotic instructions

Linkto R.5 and R@&nd C.BC.7

Use computational thinking, design thinking and the engineering design process to plan, build, test ancdilihg spedadieartdfot (R

Done with R.5 and R.6

When learners design and build robotics artefacts, they usg
computational thinkingdesign thinkiagdfollow the engineeri
design thinking process which include executing, testing arn
debugging.

Digital Concepts

D.10utline the concept of technology and purpose of information technology (IT)

Link to D.®D.7 and D.10

Revise the concept of technology by asking the learners if they can remember what "technology" means ancrgrita tuwnnctuelr ans

Remind them that technology refers to any tool or invention created by humans to solve problems and make tasks easier.
Y Facilitate a class discussion on:
o how technology have impacted their lives
o how their lives would have been without technology
o what potential impacts technology could have on society?
their ideas and predictions for technology in the future.

Do with D.6

D.2Recognise that he or she is living as citizens in a digital world.

Link to D.6

Start a discussion about the dangers they experience in their world and how they should behave to avoid the dangers.
Continue the discussion to make a list of the potential dangers they may encounter in the online world emohakeadafeadely tgmponsi
choices while using the internet.

Example activitySafety tips for online dangers

Divide learners into different groups to create a poster about safety tips for online dangers. Each groupesiasgignaddowill drd aske
create safety tips to avoid becoming a victim of the online danger. Ask learners twithethte safetstéips they discussed about the onli
danger assigned to them.

Group present their safety tips to the rest of the class.

The online world also comes with its own dangers and chal

such as security and privacy issues. We need to use passy

to protect your information.

Dangers on the internet: (provide a brief overview)

1 Cyberbullying: Mean messages or threats online.

1 Stranger Danger: Avoiding communication with unkno
online.

1 Personal Information: Not sharing private information with

1 Inappropriate Content: Understanding what content is s
and what to avoid.

9 Online Games and Friends: Being cautious about sharin
information or meeting online friends in person.
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Content (Grade 4/ Term 3)

Notes/Examples

D.6 Explain how the adaptation of technology impacted the world we work and live in

Link to D.BD.5 from previous terms and &R.5

Example activitDifferentiate between Technology, Information Technology, ICT

Divide learners in small groups (not more than 4).

Remind them th&chnology is all around us (and has been for centuries), and it includes all the tools and machines we easi¢o andl

better. It can be something simple, like a pencil or a bicycle, or something more complex, like a campuierobmalsmattplps us do th

faster, communicate with others, and learn new things.

Use the evolution of the following technology: (tédhfaiogyion technolagyformation and communication technology) as basis for di

groups and provide each group with the following pictures:
Technology Information Technology

Information and Communication Technol
(Allows communication through networks

Teacher gives background on

1 typewriter and how we communicated by typing letters and sending it via post.

1 First computers (without internet)

1 Today, with computing devices that communicate via internet.
Learners need to make a table with 3 dotumarier T, one for IT and one for ICT. In each column they write what people could/can d
not/cannot do with each.

Focus on the evolution from technology (T) to information t
(IT) to information and communication technology (ICT)
Remind learners:

Technology can be anything that makes our lives easier (e
electricity)

Information Technology (IT) is a special kind of technology
focuses on computers and how we use them to process an
information. IT includes things like computers, laptops, tabl
the software we use to create documents, play gamesaayd
other things. IT helps us store and organize information, lik
videos, and documents, so we can access them whenever
them.

Information and Communications Technology (ICT): Now, |
one more word to our technology journey: Communications
Information and Communications Technology, or ICT, is a
that combines Information Technology with how we commt
othes. It's like bringing together computers and other devic
smartphones and the internet, to help us talk to our friends
even if they are far away.

ICT lets us do exciting things, like sending messages insta
people anywhere in the world, making video calls to see an
our loved ones, and sharing our ideas and creations with o
online. It's like having a magic box that conngmsple tmd
information all around the globe!

In summary, they need to understand that it started with ba
technology, which includes various tools we use (rd@sthl)ng
Then we moved to IT, which focuses on computers manag
information. Finally, we reached ICT, which combines com
computing devices to help us communicate with others ang
information from faraway places. Technology keeps getting
amazing, and ICT is one of the coolest parts of it.

D.7Present a basic understanding of the concept of input processing and output.

Linkto C.HC.4

Example activityntroduction to an IPO table
Use a simple algorithm that requires input, processing and output. |
Provide each learner with an empty IPO table and a simple algorithm.

Learners need to complete the IPO table, by providing the following:

1 Input: What will be the input for their program (e.g., press the 'space' ke

1 Process: What actions the program will perform based on the input (e.

sprite up by 10 steps).

1 Output: What will be the outcome of the process (e.g., sprite moves up
Learners then translate the algorithm into code by looking at what the input is (a
program will receive the input, e.g., ask and answer), what processing needs to
how) and what the output would be (using e.g. say)

Input I | Process I

Water

Tea Leaves
Milk

Sugar

Boiling water & tea leaves
Add Sugar and Milk

Cup of Tea

Explain Inp&rocessin@utput (IPO) in a bibaked coding

example (Cil1C.4) using a simple IPO tablet.

Learners need to know that.

1 An IPO table is a way to organize information about a pr
input, process, and output.

1 Input: The data or information that is provided to the prog
beginning.

9 Process: The actions or operations that the program perf
the input.

9 Output: The result or outcome of the process that the pra
produces.
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Content (Grade 4/ Term 3)

Notes/Examples

Elementary IPO table

Input Processing Output

What will the
outcome of the
process provide
(e.g., sprite move
forward and turns

What will the inpu| What actions will
for the program b{ the program
(e.g., press the perform based on
'space’ key). the input (e.g.,
move the sprite 1
steps forward and
turns).

D.8 Interpret a pattern to represent or communicate a message or image

Link to C.6 and C.7

Example activity
Beavers Anna, Bella and Lena made necklaces to spell out their names.

They used different patterns of just two beads for eact & | .
To separate the letters in the necklaces, the) \A/ | beads.

The finished necklaces looked like the ones on thAnna| A £ (78 S (0 A “ ()

Which necklace did Lena make?
2022T SJunioQuestiofPaper.pdf (olympiad.org.za)

Bella

Revise the concept of patterns and how they can be used {
represent or communicate messages or images.

Show examples of patterns, such as a repeated sequence
colours, or symbols. Explain that patterns can be used crea
convey meaning or create visual representations.
Interpret patterns created in C.6 and extend to display on §

D.10Demonstrate a basic proficiency in the application of digital skills.

Link to D.7 and CaIC.7

Introduce Pa#Explore the Paint environment.

Open Paint and give a brief tour of the software's interface.

Point out essential elements, such as the drawing canvas, toolbar, colour palette, and different tools avalabieu S bamisttdateving
tools, such as the pencil, brush, and eraser. Show learners how to change the size andmplmalofdreektendifferent effects. Encou
learners to experiment with these tools on their own and draw simple shapes or objects.

Example activityDesign a sprite.

Learners design an elementary sprite that they can use as part of their coding, using paint.

Explain savitigeir sprite as an image file (PNG or JPEG) on their computers using the folder they created for all their projects.
Remind them to choose a descriptive name for their sprite so they can easily find it later.

Importing the Sprite into #laskd coding aplearners open the bibaked coding environment and create a new project. Guide them h
their saved sprite image. Learners now create a program using their sprite. Encourage shattetmebaheafgced during the design g

import process and what they learned from the experience.

Learners use Paint to design their own sprites to be used W

blockbased app (coding)

Highlight that with their newfound skills, learners can now ¢

sprites and add them to their coding projects to make them

exciting and interactive.

Reinforce and extend:

1 open, close and save.

1 basic file managemériearners save their paint files to
working folder.

1 file naming conventions and extensions (.png. and .jpeg)

1 navigating to a folder to open a file from within an applicat
(or save) a file.
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3.1.4 Term 4

Content (Grade 4 / Term 4)

Notes/Examples

Coding

C.1Apply computational thinking (CT) skills to develop a set of logical instructions to solve a problem.

Link to C.3C.7 and R8R.7

Example activity dAbstraction and decomposition

Katlegavatched a tournament of races and recorded the winners of each stageroththedhdard

The runners wore the same numbers, from 1 to 8, throughout the tournament.

Katlegused numbered cards to represent each runner.

When the tournament was over his youngeT bnoghaixed up all the cards, except those from the first stage of the tourname,

N
Ly 7\ [\ /\2

3/8/[1l6!l514l7 - |
TS2018 SolutionsGuide.pdf (olympiad.org.za)
Work out who (which number) the winner of the tournament is.

7/ \

o o B DISINR

Example activity 2 Algorithm

The maze shown the rigltbnsists of empty squares and brick
wallsJohncan move from one empty square to the neighbouring
empty square horizontally or vertically (not digipdmatigeds

to get to the diamond in the top right corner.

He has only enough dynamite to remove three (3) walls

Use instructioRsrwardGoRight,GoLeft and Remove Wil

write a set of instructions (an algorithm) for John to get to the
diamond by only removing 3 walls.

Providemalkctivities for

9 Abstraction

9 Decomposition

1 Pattern recognition (link to C.6 and C.7)
1 Algorithms

When solving problems and creating an algorithm, it is impd
notice all the possible cond{fiert®nstruct /branch structtivas)
depend on the solution of the task

In the tournament task, the condition checking procedure m
repeatedloop constructtil one winner is seleatatithe problen
is solved.

C.2Present a simple coding solution using symbolic or written statements representing sequences of commands, singladepetition,
conditional constructs.

Linkto C.BC.5
C.2 and C3 done together
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