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AIMS 
 
H2 Computing is designed with a focus on problem solving and computational thinking. It serves to provide a 
foundation for further study in computing-related disciplines and fields involving computer technologies and 
applications. 
 
Specifically, the aims of the syllabus are to develop in all students: 
 
1. Computational thinking through the analysis of problems, design and implementation of algorithms in a 

variety of problem situations. 
 
2. An understanding of the ethical, social and economic issues associated with the use of computers and 

information communications technology. 
 
3. Skills in project management through the planning, design and creation of system solutions for 

business, engineering, education or entertainment. 
 
4. Essential life skills such as critical and inventive thinking, collaboration, communication and self-directed 

learning. 
 
 
 

ASSESSMENT OBJECTIVES 
 
The examination will assess: 
 
(a) knowledge and understanding of computing concepts, algorithms, techniques, and tools 
 
(b) application of knowledge and understanding to computational problems 
 
(c) definition and analysis of computational problems 
 
(d) development of specifications for computational problem solution and testing 
 
(e) understanding and application of project management processes and tools 
 
(f) communication and evaluation of system design and development. 
 
Students will demonstrate computational thinking in a range of computational problems including those in 
education, engineering, business and entertainment. They will be familiar with and can apply data structures 
and fundamental algorithms; understand good design principles and processes for building and managing 
system solutions; be aware of the limitations and risks as well as the attendant ethical, social and economic 
issues. 
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SCHEME OF EXAMINATION 
 
All candidates will offer Paper 1 and Paper 2. All questions are compulsory in both papers.  
 
Paper 1 (Lab-based examination, 3 hours 15 minutes) 
This Paper tests Module 1 (Algorithms and Design) through four structured questions taken in a computer 
laboratory. The questions will test candidates’ problem-solving ability through the writing of effective and 
practical algorithms in a programming language1 offered by the Centre as solutions to given problem 
definitions described in the paper. Candidates will submit hard copies of their work for marking. These 
include the program codes and screen shots of results of testing. Time for printing is included in the total 
duration for the Paper. This Paper carries 35% of the total marks and covers assessment objective (b), (c) 
and (d). 
 
Paper 2 (Written examination, 3 hours) 
This Paper tests all three modules through one structured question on a case scenario described in the 
Paper and five other structured questions. The case scenario (Question 1) will cover Module 3. The other 
five questions will cover Module 1 and Module 2. This Paper carries 65% of the total marks and covers 
assessment objectives (a)–(f). 
 
Candidates will not be tested on the programming codes or technical skills to build a database project and 
network application.2 
 
The duration, weighting, marks and number of questions are as follows: 
 

Paper Mode Duration Weighting Marks No of 
Questions 

1 Lab-based 3 hours 
15 minutes 

35% 100 4 

2 Written 3 hours 65% 100 6 

 
The number of questions per assessment objective is as follows: 
 

Paper No of 
Questions 

Assessment Objective 

(a) (b) (c) (d) (e) (f) 

1 4 – 
30% 40% 30% 

– – 
2 questions 1 question 1 question

2 6 

30% 10% 10% 10% 20% 20% 

3 questions 2 questions 1 question 
(Case scenario) 

 
 
 

                                                            
1 The Centre will be required to declare the programming language(s) to be used for the examination before the Centre 

begins teaching the course for the cohort taking the examination. 
 
2 See also database and network application in Content Outline. 
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USE OF CALCULATOR 
 
An approved calculator may be used in Paper 1 and Paper 2.  
 
 
 

CENTRE INFRASTRUCTURE FOR LAB-BASED EXAMINATION 
 
The Centre will ensure adequate hardware and software facilities to support the examination of its 
candidates for Paper 1, which will be administered over at most two shifts on the day of the examination. 
Candidates should be able to access word processing software and the programming language3 software for 
coding of computer programming problem solutions. Each candidate should have the sole use of a personal 
computer for the purpose of the examination. 
 
 
 

CONTENT OUTLINE 
 
The syllabus consists of three modules: (1) Algorithms and Design, (2) Interface and Interactions, and (3) 
Systems Engineering. 
 
MODULE 1 – ALGORITHMS AND DESIGN  
This module covers data structures and their associated algorithms, and introduces software development 
practices like modularity, use of libraries, testing methods and debugging techniques through a range of 
problem tasks in areas like business, science, engineering, education, entertainment, and in life. Students 
should understand that computational thinking requires abstraction of both data and procedures and that 
computational thinking is the means to practical and effective solutions for real-world problems. Students will 
be introduced to a problem-solving framework and solve a defined set of problem tasks that will develop their 
ability and creativity in problem solving and computer programming skills. 
 
MODULE 2 – INTERFACE AND INTERACTIONS  
This module covers communication protocols and standards in a network and introduces interaction styles 
and techniques as well as design considerations for user interfaces. Students should understand that 
human-computer and computer-computer interfaces and interaction require an understanding of human 
behaviour and machine specifications (in terms of hardware and software). As part of hands-on to reinforce 
learning, students will work individually to create a database application4 (with appropriate interface and 
interaction) and test the system for usability. Students should understand and be able to explain the social, 
economic and ethical impact of computers and technology at work, at play and in life.  
 
MODULE 3 – SYSTEMS ENGINEERING  
This module covers processes and tools in project management and the stages of a system development 
cycle. Students will be introduced to the concept of and write reusable codes, and will be required to apply 
the skills and concepts learnt, together with critical and inventive thinking, to build a network application4 for 
business, engineering, education or entertainment, through working as a team and as part of hands-on to 
reinforce learning. Students should understand that careful planning and testing of system solutions are 
essential for successful implementation, and realise that project management techniques have many real-life 
applications. 

                                                            
3 The Centre will be required to declare the programming language(s) to be used for the examination before the Centre 

begins teaching the course for the cohort taking the examination. 
 
4 Candidates will not be tested on programming codes or technical skills to build the database and network 

applications. 
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LEARNING OUTCOMES 
 
The learning outcomes in each of the three modules are as listed: 
 
MODULE 1: ALGORITHMS AND DESIGN 
 
Units of study 
 
1.1 Fundamental algorithms  
 
1.2 Abstraction  

 
1.3 Modularity  
 
1.4 Programming  
 
 
1.1 Fundamental algorithms  

Students will apply standard algorithms in the creation of programming solutions for a range of 
problem scenarios. Students should know and understand: 

1.1.1 concept of a program and flowcharting 

1.1.2 search algorithms such as linear/sequential search, binary search, and hash table search, and 
comparison of efficiencies 

1.1.3 sort algorithms such as bubble sort, insertion sort, quick sort, and comparisons of their 
efficiencies 

1.1.4 modulo operation and weighted-modulus method of computation, and random number 
generation 

1.1.5 binary tree traversals: pre-order, in-order and post-order, and hence binary tree sort and 
binary tree search.  

 
1.2 Abstraction  

Students will use data structures in their programming solutions, and are able to explain or justify the 
use of a particular data structure. Students will understand how data may be represented/encoded, 
and the capabilities and limitations of computers and computation, as well as explain programming 
processes. Students should know and understand: 

1.2.1 data types such as integer, real, char, string, Boolean 

1.2.2 ASCII codes for character representation and representation of positive integers in binary, 
octal and hexadecimal forms 

1.2.3 the unicode encoding system (that is, the Unicode Standard) 

1.2.4 data structures such as array, stack, queue, list and binary tree, and their associated 
algorithms 

1.2.5 concept of recursion 

1.2.6 limitations of the computation, problem situation and/or computer. 
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1.3 Modularity  

Students will use design, debugging and testing techniques to assure a quality software product. They 
will apply top-down design methodology to develop an algorithm to solve a problem and be able to 
follow an algorithm. Students should know and understand: 

1.3.1 types of program errors: semantic, syntax, logic and arithmetic, and why they occur 

1.3.2 appropriate test cases (normal, abnormal, erroneous and boundary data) for testing algorithms 
and debugging techniques 

1.3.3 data validation techniques: range and type checks, and the difference between data validation 
and data verification 

1.3.4 the importance of defining a problem precisely 

1.3.5 techniques to formulate and represent a computer solution (e.g. data specification, top-down 
design, modular design, data flow diagrams, decision table/tree, pseudocode and 
programming language code) and step-wise refinement where applicable 

1.3.6 that clarity of programming solution may be enhanced through comments, indentation, white 
space and meaningful names.  

 
1.4 Programming  

Students will design and develop computer programming solutions for problem tasks. They will 
understand programming constructs and general object-oriented concepts through the use of a 
programming language. Good programming practices will be emphasised in the coding of 
programming solutions. Students should know and understand: 

1.4.1 input, output, sequence, selection and iteration constructs in programming 

1.4.2 serial and sequential text files 

1.4.3 classes and objects 

1.4.4 encapsulation and how classes support information hiding and implementation independence 

1.4.5 inheritance and how it promotes software reuse 

1.4.6 polymorphism and how it enables code generalisation. 
 
 
MODULE 2: INTERFACE AND INTERACTIONS  
 
Units of study 
 
2.1 Interacting with computers  

 
2.2 Interfacing computers  
 
2.3 Interacting with data  
 
 
2.1 Interacting with computers  

Students will apply good design principles and techniques for effective user interfaces and interactions 
so as to facilitate navigation and usability of computer systems, and data input and output for 
computer systems. Students will understand the effects of technology advancements and the use of 
technology on people and organisations, and in society. Students should know and understand: 

2.1.1 types of user interfaces (e.g. command-line, menu, form-based, graphical) 

2.1.2 specifications of appropriate interface and user interaction 

2.1.3 design considerations for user interfaces 

2.1.4 interaction techniques such as mouse click, key press, use of voice, gesture, and eye 
movement 

2.1.5 interaction styles such as command line, menu, graphical user interface and virtual reality 

2.1.6 social, ethical and economic effects of the use of computers at work, in life and play. 
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2.2 Interfacing computers  

Students will acquire basic knowledge and skills to understand data transmissions, networks and the 
use of networks for shared resources like databases. They will be aware of the state-of-the-art 
technology and understand the symbiotic relationship of hardware and software. Students should 
know and understand: 

2.2.1 local area network (LAN), wide area network (WAN) and examples of current technologies 

2.2.2 the different purposes of the hardware for a network such as servers, clients, switches, routers 
and bridges 

2.2.3 why organisations use intranets 

2.2.4 concept of cloud computing and kinds of clouds (i.e. application, infrastructure, and platform) 

2.2.5 rate of data transmission (in baud or bps) 

2.2.6 synchronous and asynchronous data transmission 

2.2.7 simplex, half-duplex and full-duplex mode of data transmission 

2.2.8 packet switching and circuit switching for data transmission 

2.2.9 the use of parity checks and checksums in detecting and correcting errors in data 
transmission. 

 
 

2.3 Interacting with data 

Students will apply fundamental principles and concepts of database systems to structure, validate, 
store, and access data for a purpose. They will understand data modelling, apply normalisation 
techniques and implement databases using popular DBMS. Students should know and understand: 

2.3.1 attributes of a database (e.g. tables, records, fields, and tuples) 

2.3.2 E-R diagrams 

2.3.3 concepts of data redundancy and data dependency 

2.3.4 the use of a database management system 

2.3.5 the need for privacy and integrity of data. 
 
 
MODULE 3: SYSTEMS ENGINEERING  
 
Units of study 
 
3.1 System development cycle  

 
3.2 Project management techniques  
 
3.3 Network applications  
 
 
3.1 System development cycle  

Students will understand the SDC with emphasis on analysis, design, testing and evaluation. They will 
be able to specify data and processes, design interfaces and document systems solutions using 
appropriate modelling tools. Students should know and understand: 

3.1.1 the data and processes in a software system/computer-based application (e.g. business 
systems, information systems, education and entertainment systems) 

3.1.2 the phases in a system development cycle (specification, design, development, 
documentation, implementation, testing/modification and maintenance) 

3.1.3 the need for a test plan using strategies such as bottom-up testing, top-down testing, white 
box testing, black box testing, and alpha and beta testing. 
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3.2 Project management techniques  

Students will acquire planning and project control skills and be able to understand network 
applications. They will understand the roles, professional practice and ethical expectations of ICT 
professionals, and be able to write a proposal for a project. Students should know and understand: 

3.2.1 the purpose of a project proposal 

3.2.2 project management processes and tools (e.g. critical path analysis and Gantt chart) 

3.2.3 the importance of team work and the roles of team members working on a computer project. 
 
 
3.3 Network applications  

Students will understand the concepts and skills needed to develop network applications for business, 
engineering, education or entertainment. They will understand how team work can help facilitate 
meetings and enable each member to play their role effectively in a system development team. 
Students should know and understand: 

3.3.1 methods and tools for creating a network application (e.g. client-server scripting/ 
programming, hand-held devices, technology standards and application software) 

3.3.2 methods for ensuring security of a network application (e.g. access rights and password 
access) 

3.3.3 network security for network applications (e.g. firewalls) 

3.3.4 copyright, ethics and social issues involving network applications. 
 
  


