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Preamble

The Education and Manpower Bure@iMB, now renamed Education Bureau (EDBjated

in its report in 2005 that the impleemtation of a threqear senior secondary academic
structure would commence &econdary 4 in September 2009. The senior secondary
academic structure is supported by a flexible, coherent and diversified senior secondary
curriculum aimed at catering for stluent s6 vari ed interest s,
Curriculum and Assessment (C&A) Guide is one of the series of documents prepared for the
senior secondary curriculum. It is based on the goals of senior secondary education and on
other official documentselated to the curriculum and assessment reform since ,2000
including the Basic Education Curriculum Guid€2002) and theSenior Secondary
Curriculum Guide(2009) To gain a full understanding of the connection between education
at the senior secondary lelvandother key stagesind how effective learning, teaching and
assessment can be achieved, it is strongly recommended that reference should be made to all
related documents.

This C&A Guide is designed to provide the rationale and aims of the subjeciutum,

followed by chapters on the curriculum framework, curriculum planning, pedagogy,
assessment and use of learning and teaching resources. One key concept underlying the
senior secondary curriculum is that curriculum, pedagogy and assessment shoudd

aligned. While learning and teaching strategies form an integral part of the curriculum and are
conducive to promoting learning to learn and wkmdeson development, assessment should
also be recognised not only as a means to gauge performaratedoiat improve learning. To
understand the interplay between these three key components, all chapters in the C&A Guide
should be read in a holistic manner.

The C&A Guidewasjointly prepared by the Curriculum Development Council (CDC) and
the Hong KongExaminations and Assessment Authority (HKEA/K) 2007. The first
updating was made in January 20td4atign with theshortterm recommendations made on

the senior secondary curriculum and assessmesulting from the New Academic Structure
(NAS) review so that studentsand teachersould benefit at the earliest possilestance

This updatingis madeto align with themediumterm recommendations of theAS review

made on curriculum and assessmeiihe CDC is an advisory body that gives
recommendations tdhe HKSAR Government on all matters relating to curriculum
development for the school system from kindergarten to senior secondary level. Its
membership includes heads of schools, practising teachers, parents, employers, academics
from tertiary institutios, professionals from related fields/bodies, representatives from the
HKEAA and the Vocational Training Cound/TC), as well as officers from theDB. The
HKEAA is an independent statutory body responsible for the conduct of public assessment,
includingthe assessment for the Hong Kong Diploma of Secondary Education (HKDSE). Its
governing council includes members drawn from the school sector, tertiary institutions and
government bodies, as well as professionals and members of the business community.

The C&A Guide is recommended by tHeDB for use in secondary schools. The subject

! The report isThe New Academic Structure for Senior Secondary Education and Higher Eduicadtation
Plan for Investing in the Future of Hong Kang

n
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curriculum forms the basis of the assessment designed and administered by the HKEAA. In
this connection, the HKEAA will issue a handbook to provide information on the rules and
regulations of the HKDSHExaminationas well as the structure and format of public
assessment for each subject.

The CDC and HKEAA will keep the subject curriculum under constant review and evaluation

in the | ight of ¢l assr auenn thexppbicrassesaneet,sandthet u d e
changing needs of students and society. All comments and suggestions on this C&A Guide
may be sent to:

Chief Curriculum Development Officer (Technology Education)
Curriculum Development Institute

Education Bureau

Roam W101, 1/F, West Block

Education Bureau Kowloon Tong Education Services Centre
19 Suffolk Road

Kowloon Tong, Hong Kong

Fax: 2768 8664
E-mail: teched@db.gov.hk



C&A
CDC
EDB
EMB
HKDSE
HKEAA
HKSAR
ICT

IT

KLA
S1/2/3/4/516/7
SBA

Acronym

Curriculum and Assessment

Curriculum Development Council

Education Bureau

Education and Manpower Bureau

Hong Kong Diploma of Secondary Education
Hong Kong Examinations and Assessment Authority
Hong Kong Special Administrative Region
Information and Communication Technology
Information Technology

Key Learning Area

Secondary 1/2/3/4/5/6/7

Schoolbased Assessment
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Chapter 1 Introduction

This chapter provides the background, rationale and aims of Information and Communication
Technology (ICT)as an elective subject in thiereeyear senior secondary curriculum, and
highlights how it articulates with the junior secondary curriculum,-pesbndary education,

and future career pathways.

1.1 Background

Technology Education (TE) in the Hong Kprschool curriculum focuses on how human
beings solve their daily problems and how the processes involved can be replicated and
transferred to solve new problems. It is an essential area of study for all students in Hong
Kong.

In the 21st century, techlogy has become an integrnahrt of our life. Citizens of today
require much more than a basic ability to read, write, and do simple mathefatin® in

the modern world, we must understand how technology affects tigs regard, w must be
equippedto usetechnologyeffectively and flexibly to solve daily problemsvith positive
attitude at home, in the community, and around the world; and to create new solutions,
products, and services for the wig#ling of humankind

By studying the related subjscdeveloped in TE Key Learning Ar¢ELA), our students

will be better prepared to meet the uncertainties and challenges of the future with regard to
social, economic, ecological, scientific and technological changes, both locally and globally.
Their studes in this area will help them to lead a healthy lifestyle in adultherod to
contribute to building a caring and harmonious society

Building on the strengths difie existing TE curriculum and catering for social, economic and
technological developmeniCT is one of the five elective subjects developed under TE KLA
in theseniorsecondarycurriculum.

The Senior Secondary Information and Communication Technology Curriculum and
Assessment Guidencorporates the key recommendations made in @ericulum
Development Council'Senior Secondary Curriculum Gui@g2009), Technology Education

Key Learning AreaCurriculum Guide (Primary lSecondaryd) (2002) and the final report

on its Holistic Review of the School Curriculubearning to Learni The Way Forward in
Curriculum Developmenf2001). The latter three documents outline the overall direction for
both education and curriculum development in Hong Kong and seek to promote the
educational aims of lifelong learning and wheplerson development.



1.2 Rationale

ICT is the technolog required for information processing, i.e. for the creation, manipulation,
storage, retrieval and communication of information. They are of immense value in a world

i n whi ch t her e i s an Ai nformati onpleexpl osi
everchanging and crosdisciplinary in nature.

Many of the skills ofiCT are important aspects of Information Literacy, which relates to the
ability to select, organise, analyse and use information effectively. Quick and effective
access to inforattion is regarded as essential for everyone in contemporary society; and the
ability to construct knowledge from the information gathered has become crucial in Hong
Kongos Kk-based soeiatygGitizens in the 21st century need to understand and be able
to uselCT in order to function efficiently in modern society. To maintain the competitiveness
of Hong Kong in the world economy, we need to develop interest and nurture talent in our
students in this area.

The importance ofCT does not lie in the tecliogy as such, but in its enabling function for
access to knowledge and for communication with othelRapid advances inCT have
continued to drive economic change, restructure businesses, affect education and employment,
and contribute significantly tgrowth and wealth creation.

The senior secondariCT curriculum should prove especially relevant to students since it

will equip them with the knowledge, skills and attitudes necessary to address rapid change.

It should also be a means to develop stiglént i nt el | ect ual capacity
skills.

The senior secondarlCT curriculum provides students with knowledge, practical skills and
an understanding of the processes involved in prolsleiwing using technology. It
encompasses problem idiication, solution and design, and the applications of ICT
knowledge and skills in these processes.

The senior secondarlCT curriculum relates to many aspects of modern life and to diverse
fields of study within and beyond senior secondary educatiStudents will be exposed to a
variety of intellectual challenges involving probleolving, communication and a range of
associated practical skills and concepts. Studying this course will contribute significantly to
the education of students by providipathways into the workforce or preparing them for
further studies in ICTelated fields. The course also provides opportunities for the
development of key generic skills such as critical thinking, communication, creativity and
problemsolving, in contets that derive naturally from the learning objectives, outcomes and
experiences.



1.3 Curriculum Aims

Thesenior secondarfCT curriculum aims to

- provide students with a body of essential knowledge, concepts and applications of
information, communicatioand computer systems;
equip students with problesolving and communication skills, and encourage them to
think critically and creatively;
develop students into competent, effective, discriminating, ethical and confident users of
ICT, so as to support thidifelong learning; and
provide students with opportunities to appreciate the impactl@fF on our
knowledgebased society, so as to nurture in them positive values and attitudes towards
this area.

1.4 Interface with the Junior Secondary Curriculum and
Post-secondary Pathways

The linkage of the curriculum with student s
levels and beyond is depicted in the diagram below:

Primary Level Junior Secondary
Level

Senior Secondary Postsecondary
Level School Level

Further studies o
ICT in tertiary
 —— education

Computer Literacy
curriculum

Proficient use of

_ ICT as a tool to
Senior secondary support

Experiences of /

using IT as a tool t N .
9 ™ ICT curriculum

facilitate learning \ / dilscipli_nary
earning

i " o obtam |
curriculum related Aoty
toIT g ri;
recognition

Effective use of

v > ICT in the
workforce

Information Technology (IT) Learning Targets at Key Stage 3

Figure 1.1 The continuum of learning for studestin ICT



1.5 Cross-Curricular Links

One of the learning goals in tlsenior secondarycurriculum is to ensure that students can
apply IT skills to learning across all KLAs. In planning teenior secondaryCT
curriculum, schools should ensure that ytheill provide students with rich learning
experiences to enable them to learn tolGSeeffectively, develop generic skills, and connect
this curriculum with learning elements in other KLAs. The following examples illustrate
some activitiesthatmayeamce studentsodo | earning in |ICT

Key Learning Area Examples of Activities

1 Use WebQuest to locate useful information o
the web to learn "Pride and Prejudice"” in an
interesting way

1 Produce formatted texts of practical writings
such as minutes and projects using
word-processing software

1 Use WinGeom to learn geometric theories of

English Language
Education

Chinese Language
Education

Mathematics Educatiot

circles
Personal, Social and | 1 Use Geographic Information Systemléarn
Humanities Education advanced map reading skills

1 Use datdoggers to carry out datagging
experiments on Neutralization of Acids and
Alkalis, then use computers to analyse the
experimental results

1 Produce music materials with cassration to

Science Education

Arts Education intellectual property right of songs and music
on the net

1 Propose appropriate physical exercises whel

Physical Education using computers to reduce injuries arising frg

RepetitiveStrain Injuries (RSI)

ar



Chapter 2 Curriculum Framework

The curriculum framework for ICT embodies the key knowledge, skills, values and attitudes
that studentare todevelop at senior secondary level. It forms the basis on which schools and
teachers plan their schebased curriculum, and design appropriateneay, teaching and
assessment activities.

2.1 Design Principles

The design of theenior secondariCT curriculum is founded on the following principles,
which are in line with those recommended in 8®mior Secondary Curriculum Gui2009).
The desig:

Builds on prior knowledge, experiences, skills and positive values and attitudes that
students have acquired through the Computer Litecacgculum and/or schodbased

curricula related to computer andifTbasic education;

Achieves a balance betwee br eat h and depth in | CT | eal
further studies and career development;

Emphasises the significance of both theoretical and applied learning through the use of
common applications of ICT in daily life;

Achieves a balance betweeessential learning and a diversified curriculum by
introducing Compul sory and Elective Parts
and abilities;

Promotes independent |l earning through deve
learn;

Ensures a@lose alignment between curriculum, pedagogy and assessment;

Provides suggestions for progression across the three years of the course;

Provides articulation to a range of pathways leading to further studies and to work in
different ICTFrelated fields;

Fosters coherence between ICT and other KLAs through sample activities that encourage
crosscurricular collaboration; and

Takes into account the feasibility of curriculum implementation in the local education
context.

2.2 Learning Targets

During the thregrearsenior secondariCT curriculum, students work towards the following
|l earning targets in the categories of HAKnow
and Attitudeso.

Knowledge and Understanding
Develop knowledge and understanding of thyeaand organisation of computer systems,

and the interrelationships between hardware, software and data; and
Realise the social, ethical and legal issues pertaining to the LGE&. of



Skills

Use a range of applications software effectively, ethicallg ath discrimination to
support informatiomprocessing and problesolving; and

Demonstrate an understanding of methods for analysing problems, and planning and
implementing solutions usingT.

Values and Attitudes

Appreciate how information literacynd the sharing of knowledge usih@T influence
decisionmaking and shape our society; and
Develop responsible and positive attitudes towards the U€ of

2.3 Curriculum Structure and Organisation

The senior secondaryCT curriculum is based on the4& Computer and Information
Technologycurriculum introduced in 2003, and the revision of the two sixth form computer
curriculai Advancedlevel Computer Studies and Advanced Suppleme+éssi Computer
Applicationsi in 2005. It is a thregear courséargeted at students with Bkills at Level 3
stated innformation Technology Learning Targets S3 Computer Literacy level (Education
Department, 2000).

The curriculum is organised into a Compulsory Part and an Elective Part, as shown in the
diagramon page 7.

The Compulsory Part of the curriculum occupid$ hours and spans approximately one and

a half school years. It comprises a number of topics involving the fundamental principles in
information and communication technologies and provides stsdeith a solid foundation

and broad area of study in ICT. The Compulsory Part consists of five modules, namely
Information ProcessingComputer System Fundamentaigernet and Its Applications, Basic
Programming Conceptand Social Implications The details of the topics and learning
outcomes of the Compulsory Part are shown on page&510

The Elective Part takes up about 75 hours of curriculum time and spans about one school year.
Four options, drawn from distinctive fields of computing and infatian science and their
applications, are offered in tli#lective Part.  Based on their abilities, interests and needs,
students are required to choose a specialised area-fmpth study. The options in the
Elective Part can be broadly categorised hassé illustrating applications of computers in
specific areas, and those intended for students who will pursue further studies in ICT as a
discipline in tertiary education, but the two are not mutually exclusive. The options are
Databases Data Communicabns and Networking, Multimedia Production and Web Site
Developmentand Software Development Details of the options are covered on pages

36i 68.



Curriculum Framework of senior secondaryiCT

The Compulsory Part (145 hours)

Information Procesisg (54 52 hours)

B. Computer System Fundamentg (25 hours)

C. Internet and its Applications | (24 22 hours)

D. Basic Programming Concepts ( 24 hours)

E. Social Implications

(22 hours)

+

The Elective Part (75 hours)

(Choose onenly)

Schoolbased

Assessment
(30 hours)

A.
Databases

B.
Data Communications an
Networking

C.
Multimedia Production and
Web Site Development

D.
Software Development

* Texts shadedreto replace texts with border in the HKD&&amination starting in 2019 (i.e. S4 in 2016/17 school year leading to 2019 examinatior
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The recommended number of hours for each module and option are noted below:

Module / Option No. of hoursallocated
The Compulsory Part 145
A. Information Processing 52

a. Introduction to Information Processing
b. Data Organisation and Data Control
c. Data Representation
d. The Use of Office Automation Software
e. Presentation of Information
B.  Computer System Fundamentals 25
a. Basic Machine Organisation
b. System Software
c. Computer Systems
C. Internet and its Applications 22
a. The Networking and Internet Sias
b. Internet Services and Applications
c. Elementary Web Authoring
D.  Basic Programming Concepts 24
a. ProblemSolving Procedures
b. Algorithm Design
c. Algorithm Testing
E.  Social Implicdions 22

10
5

= b

[oo]
\,

28

a. Equity of Access 2
b. Work and Health Issues 2
c. Intellectual Property 6
d. Threats and Security on the Internet 12
The Elective Part(Choose one only) 75
A.  Databases 75
a. Introduction to Databases 8
b. Relational Databases 28
c. Introduction to Database Design Methodology 22
d. Database Applications, Development and Society 17
B. Data Communications and Networking 75
a. Data Communications and Networking Basics 38
b. Network Design and Implementation 26
c. Network Management and Security 11
C. Multimedia Production and Web Site Development 75
a. Multimedia Production 25
b. Web Site Development 50
D. Software Development 75
a. Progamming 47
b. Programming Languages 12
c. Systems Development 16
Schootbased Assessment 30
Total Curriculum Time 250hours’

1 The leson time for Liberal Studies and each elective subject is 250 hours (or 10% of the total allocation time) for planniegamarpos
schools have the flexibility to allocate lesson time at their discretion in order to enhance learning and teachingexféeatidecater for

studentsd needs.

Ai250 hourso is the planning parameter for each el e cdmnatoml

benchmarking. In view of the need to cater for schools with students of variditissabnd interests, particularly the lower achievers,
270 hourso was recommended to facilitate school sdenptivariousi ng
teaching methods for the SS curriculum. Based on the catmulefieach elective subject taking up 10% of the total allocation time,
2,500 hours is the basis for planning thgear senior secondary curriculum. This concurs with the reality check and feedback collected
from schools in the sheterm review, and a ékible range of 2400+£200 hours is recommended to further cater for school and learner

diversity.

As always, the amount of time spent in learning and teaching is governed by a variety of factors, includirsghvambleurriculum

planning, ilearaedsdbeatbs) i studentsd prior knowledge,

teaching

subjects offered. Schools should exercise professional judgement and flexibility over time allocation to achieve spealfimcaims

and oljectives as well as to suit students' specific needs and the school context.

* Texts shadedreto replace texts with border in the HKD&&amination starting in 2019 (i.e. S

in 2016/17 school year leading to 2019 exaénination).

subject

at t
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Details of the curriculum are set out on pageis680 The order of the modules and options,
however, $ not fixed. The organisation of individual modules or options represents just one
possible way of organising the curriculum content. Teachers may structure and design
teaching schemes in their own way according to their school situation and student needs,
interests and abilities.

The ICT curriculum presents the overall aims, major targets and content atitheulum.
For each module or option, the following information is also provided:

The Introduction provides an overview of how the module or opti@pproached in the

curriculum;

Learning Objectives specify what students will learn in the module or option and to what

extent/level they will be learnt;

Topics are included within each module or option. They are numbered aiojpgied

are included wire necessary. A suggested time allocation for each topic is also given;

Learning Outcomes embody the essential content of each learning topic in detail; and

Remarks are written in small print, where appropriate, to serve three purposes. They

- provide furher information such as the depth and breadth of the learning elements;

- alert teachers to the opportunities for fostering the most dominant generic skills
associated with a particular topic/stdpic; and

- serve as teaching notes.

Each module or option written with learning outcomes that use action verbs to indicate the
thinking or practical skills that students should exhibit during the course of study:

Examples of action verbs Students need to demonstrate

Be aware of, know, define, write, list, The recall and understanding of specif
relaie, recognise, state terms or facts and simple concepts.
Discuss, describe, explain, identify, The application of declarative
demonstrate, apply, convert knowledge and practical skills in

particular contexts.

Distinguish, analyse, compare, evaluate, = The analysis of materials or systems ir

organise, prepare, test their constituent parts and the
recognition of relationships between
parts.

Develop, plan, design, construct, proces¢  The synthesisf concepts and skills

integrate, implement from different areas into a plan for
solving a problem or reaching a
conclusion, and the transfer of learnt
concepts and skills to new scenarios /
situations.



2.3.1 The Compulsory Part

The CompulsoryPart comprises five modules
A. Information Processing

Introduction

This module provides students with a fundamental understanding of what information
systems and information processing entail, and how data are represented inside a computer.
Students will learn that different softre is used to process different types of data. They

will be given practical tasks to process and present information. Built on the basic
knowledge, understanding and skills of word processing, spreadsheet, database and
multimedia presentation acquiréy students in junior secondary, this module will increase
understanding of the terminology, advanced concepts and skills in using integrated software.
This wil| enhance students6é personal product
apply their learning effectively to problersolving, data analysis and information
presentation.

Learning Objectives

Students will learn about:

- information systems and processes in-fiéalcontexts;
the difference between information and data;
how data are orgased and represented inside a computer;
the integrated use of office automation software, and the appropriate processing and
presentation of different types of information; and
how advances ifCT foster the development of the Information Age and its impact
society.

The time all@ation for the module is abog#| 52 hours.
Details

This module comprises five topic8:1 nt r oducti on t o ,|Orfamsatiomat i on
and Data Control 0,ATDeatlds Repfr e ®khit aetandod o ma

by

AnPresentation of |l nfor mati ono. Detail s of 1

* Textsshadedareto replace texts with border in the HKD&&amination starting in 2019 (i.e. S
in 2016/17 school year leading to 2019 exallrgination).



Topic

Learning Outcomes

Remarks

a.

Introduction to Information Processing

(5 hours)

T

Describe the basic concepts of the
Input-ProcessOutput cycle and the use
of a sbred program in a processing
system.

Identify and examine the components of
an information system.

Distinguish between various information
processes.

Realise the difference between data and
information, and identify different types
of data as image, audio, video and text.

Define Information Age and discuss the
importance of information literacy in a
knowledgebased soeitty.

The components include the purposes, dal
processes, technologies and personnel.

Informationprocesses include data collecti
organisation, analysis, storage, processing
transmission and presentation. Examples
from daily life, both computer and
nornrcomputerbased processes, should be
used to consolidate
understanding ahe activities involved.

How the development of technologies lead
the emergence of the Information Age, anc
how information can be flexibly and
analytically converted into knowledge in
modern society should be discussed.

11



Topic Learning Outcomes Remarks

b. Data Organisation and Data Control  [{ Identify data, records, fields, files and
(4 hous) databases in the hierarchical organisatio
of data.

1 Explain how records can be organised,
stored and retrieved. State the
advantages, disadvantages and
applications of the two types of file
access: dirgt access and sequential
access.

9 Discuss the needs of data control.
1 Describe how errors can be detected by

using validation and parity checking, ang
prevented by verification and validation.

c. Data Representation(10 hours) 1 Distinguish between analog and digital
data. State applications or situations
where conversion of analog to digital
data is required, or vice versa.

1 Explain why IT uses digital data The relationship between the number of bi
and number of patterns/combirtats
available should be mentioned (e.g. three
can be used to represent eight colours).

12




Topic

Learning Outcomes

Remarks

Convert integers from denary numbers t
binary numbers or hexadecimal
numbers, or vice versa.

Perform simple calculations (addition
and subtraction only) on binary numbers
and analyse overflow errors.

Know how characters are reggented by
using common international standards
such as American Standard Code for
Information Interchange (ASQllthe
Big-5 code, th&suobiao GB) code and
the Unicode.

Know briefly how different multimedia
elements are digitised. Convert them
into different file formats and compare
them for storing the same data.

Adopt twobds compl em
representation of negative integers.

In understanding errors, minimum and
maximum numbers anpit can hold
(maximum 2 bytes) should be considered.

The relationship between the size of the
character set and the representation shbal
explained. Recall of specific codes is not
required.

Elementary file conversion is required but
the editing of a file. Students should be
given the experience in creating various fil¢
formats such as wav vs. mp3, bmp vs. jpg,
and avi vs. mpeg2.

13



Topic

Learning Outcomes

Remarks

d. The Use of Office Automation Software

(3028 hours)

1 Design and create formatted documents

or repots effectively and suitably using
a wordprocessing tool.

Through meaningful tasks related to the re|
world, such as advertisements fliers,
newsletters and reports, students are expe
to apply formatting features such as tables
columns, text framesna graphics, with
consideration of the use of colour, size andg
positioning in presenting their documents.

Other features such as table of contents,
indexes, footnotes, hyperlinks and checke
(e.g. Spelling checker) should be introdug
to students to falitate the writing of a
report and to enhance the readability and
accuracy of documents.

Other features such as table of contemis
hyperlinks should be introduced to studer
to facilitate the writing of a report and to
enhance the readability of donents.

9 Convert between various document / te
formats and justify their usage.

Examples of text formats are rich text
format, hypertext document format,
portabledocument format and word
document format

Examples of text formats are rich text
format, portable document format and wo
document format.

* Texts shadedreto replace texts with border in the HKD&&amination starting in 2019 (i.e. S4 in 2016/tHAacol year leading to 2019 examination).
Texts initalics with border are to be removed from the HKDSEmination starting in 2019

14



Topic

Learning Outcomes

Remarks

Describe and use basic features of
spreadsheets to solve problems

Demonstrate data manipulation
techniques in spreadsheets.

Apply spreadsheets as a data analysis
tool by using a pivot table (and pivot
chart), -idmd sitwmatr i

Apply the concepts of data organisation
to create and maintain a simple databas
using a Database Management Systemsg
(DBMS) tool.

Create and usefarm for data entry.

The use of cell references in formulas, and
functions, together with mathematical, logi
and relational operators shouldrfopart of
the content.

This includes filtering, searching and sortin
data using single or multiple criteria. The
manipulation of data dynamically in multipl
worksheets should also be introddc

Through taskbased activities, apart from th
basic features and functions (sum,-soial
and average) of a pivot table, students shg
be led to observe and analyse the
interdependency of data by varying the fiel
in a pivot table.

Together with charting, simulating relée
situat i onisf 0a nsdc efinvahrai
should learn to identify trends, to make
informed judgments, ana fproduce
meaningful predictions which are required
critical thinkers throughout their careers.
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Topic

Learning Outcomes

Remarks

Practise data extraction and
manipulation by querying a database an
create reports.

Understand concepts of Object Linking
and Embedding (OLE) and its
applications.

Use a software suite in an integrated an(
effective manner.

This includes the selection, filtering and
sorting of data using queny a single
database table Students should be able to
trace and interptesimple Structured Query
Language (SQL) statements. Though
sophisticated reports are not required, they
should create and format reports for intend
users / audience.

Students should be given experience of th¢
integrated use of different programs in the
software suite (e.g. spreadsheet / databas
with word documents in mail merging).

e.

Presentation ofInformation (5 hours)

Construct and design a presentation
incorporating multimedia elements.

The focus is on the planning of the storybg
and presentation, not the means of
presentation. Students may choose a
web-based presentation, a slide show, a
multimedia document or other means of
presentation.

The presentation should be supplemented
verbal annotation,
communication skills and encourage them
articulate ideas / thoughts.
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B. Computer System Fundamentals

Introduction

This module provides students with a basic understanding of how the different components of
a computer system work together to perform computational tasks. This includes the
learning of the functional units of a computer, the system software, andféremdiftypes of
computer systems for different applications.

Learning Objectives

Students will learn about:

- the functions and properties of the major components of a computer system and how
these components interact together to perform tasks;
the fundions and properties of major peripheral devices, and their uses in specific
situations;
the use of different utility programs in managing systems and files; and
the capabilities of different operating systems, and the basic concepts of a computer
networkand its applications.

The time allocation for the module is about 25 hours.

Details
This module comprises three topics: ABasi
AComputer Systemso. Details of the three
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Topic

Learning Outcomes

Remarks

a.

Basic Machine Organisation(15 hours)

Explain the functions of hardware within
computer system, namely input and outg
devices, the central processing unit, bus
system and storage devices (both prima
and secondary).

Explain the structure and functions of a
central processing unit (CPU) and its
components.

Outline thesteps in the
fetchrdecodeexecute cycle and store usir
a single processor, and describe the role
and the interdependence among
components, registers and buses in the
machine cycle.

Students should know how CPU is measul
in terms of frequency. Units such as
microsecond, nanosecond and picoseconc
should also be introduced.

The functions of the program counter,
accumulator, instruction registenemory
address register and memory data register
should be briefly introduced to students.
assembly language is involved but
instructions requiring LOAD, ADD, STORE
and STOP may be used to illustrate how d
and instructions are processed in theiniae
cycle.
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Topic

Learning Outcomes

Remarks

Describe the functions and characteristic
of Random Access Memory (RAM), Rea
Only Memory (ROM) and memory cache
Realise the relationship among the size
the memory, the memory address, word
length and the performance of the
computer.

Describe the features, advantages,
disadvantages and applications of the in
and output dewies. Select and justify th
use of appropriate devices for collecting
and displaying information in a given
context.

Describe the functional characteristics of
storage devices in terms of random or
sequential access, volatile or reolatile,
data transfer rate and storage capacity.

Studentsd understan
should be extended to the current version
technologies in RAM and ROM in terms of
capacity and data access rate.

The meanings of units such as terabytes,
gigabytes, megabytes and kilobytes shoulg
introduced. A$o, the distinction between
prefixes used in computer atite Systeme
International(SI) notation should also be
made (e.g. 1KB = 1024 Bytes, not 1000
Bytes).

Students should know the various hardwar
devices used for collecting and displaying
different types of data such as image, audi
videoand text. The technical details on h
each device operates are not required.

Examples of storage devices are magnetic
disk, optical disk, flash memory, magnetic
tape and network storage. In understand
the characteristics of storage devices, stug
should be made aware of the trend to faste
and greater storage capacity but smaller
physical size over time.
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Topic

Learning Outcomes

Remarks

Outline the latest developments in comp
systems including processor capabilities
primary memory technologies, secondar
storage devices and data communicatiol

Technical details are not required.

b.

System Softvare (4 hours)

Know the functions of system software g
applications software, and the relationsh
between hardware, system software,
applications software and users.

Outline the basic functions of an operatir
system and describe some common
opeaating systems, and their differences
applications.

State the functions and needs of utility
programs and driver programs.

Examples of the utilities are data compress
virus checkers, file managers,
defragmentation software and system
monitoring software. Technical details of
these programs are not required but
demonstration or practice on their use sho

be given.
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Topic

Learning Outcomes

Remarks

C.

Computer Systemg6 hours)

Compare the characteristics of different
types of computers.

Distinguish the characteristics and
applications of various computer
systems.

Types of computers include peral
computers, mainframes, supercomputers,
network computers, etc. Comparison shg
be made with respect to physical size,
memory size, backing store capacity,
input/output devices, processors, number (
user supported, cost and applications.

Computers systems to be considered are f
processing systems, ine interactive
systems and redime systems, singlaser
systems and mukiser systems, parallel
processing sysins and distributed processi
systems, and network systems.
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C. Internet and its Applications

Introduction

This module is designed to acquaint students with Internet fundamentals. It encompasses
the concepts of Internet access, services and applisaifdhe Internet, and elementary web
page design. Students will also be given the opportunity to critically analyse the reliability
of the information retrieved from the Web and appreciate the impact of the Internet on
various activities in society.

Learning Objectives

Students will learn about:
- how to connect to the Internet, and the hardware, software and Irffernete Provider
(ISP) involved in accessing the Internet;
the personal, social and commercial activities that are available on tiretnte
how to participate in various Internet activities such as searching for information, sharing
opinions, and exchanging messages and files;
the technologies involved in transmitting and displaying multimedia elements on the
Internet; and
the design andonstruction of simple web pages for an intended audience.

The time allocation for the module is ab@4t22 hours.
Details
Thi s modul e comprises three topi AThe N

CS
Services and Appl i cVdetbi oAmustoh oarnidn gidEl e mE et airlys
are summarised below:

* Texts shadedreto replace texts with border in the HKD&&amination starting in 2019 (i.e. S
in 2016/17 school yedeading to 2019 examination).
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Topic

Learning Outcomes

Remarks

a.

The Networking and Internet Basics

(9 hours)

Define and compare Local Area
Network (LAN) and Wide Area
Network (WAN).

Discuss the common secés available
in a networked environment.

Explain the functions of the hardware
required for a network.

Compare common methods for Internet
access in terms of speed, cost, security
and availability.

Understand the need for
communications software and
communication protocols.

Services include internal communications,
conferencing and resources sharing.

This includes communication links (phone
line, coaxial cable, fibreptics, microwave,
satellite, etc.), modem (including cable
modem), network interface card, network
connecting devices (hub, switch and route)
etc.).

This includes connections in wireless,
leased line and broadband etc.
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Topic Learning Outcomes Remarks

1 Describe how data is transmitted over t
Internet and understand concepts of
Internet Protocol (IP), Uform Resource
Locator (URL), Domain Name System
(DNS) andHypertext Transfer Protocol
(HTTP).

9 Describe how data is transmitted over tt
Internet and understand concepts of
Internet Protocol (IP), Uniform Resource
Locator (URL), Domain Name System
(DNS), Hypertext Transfer Protocol
(HTTP) and File Transfer Protocol (FT.P]

b. Internet Services and Applications | Formulate an effective strategy for

@ 5 hours) searching for specific information on the
Web by using searebngines, and
critically analyse the sources of
information.

1 Identify various graphics, audio, video
file formats suitable for web pages.
Use plugins and players for the
multimedia elements found on the
Internet.

* Texts shadedreto replace texts with border in the HKD&&amination starting in 2019 (i.e. S4 in 2016/17 school year leading to 2019 examinatio
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Topic Learning Outcomes Remarks

1 Apply various services such as File Email protocols such as Post Office
Transfer Potocol (FTP), remote logon, Protocol (POP), Internet Message Access
online chat, newsgroup, discussion forul| | Protocol (IMAP), Simple Mail Transfer
and email on the Internet. Protocol (SMTP) and their functions

{1 Apply various services such as file should be included.

transfer, remote logon, online chat,
discussion forum and email on the Inter

1 Describe the concepts of streaming Technical details of streaming technology
technology and its applications in voice | are not required.
mail, videoconferencing, and
webcasting & on the Internet.

1 Value and appraise the significance of | The benefits and limitations of various

the development of the Internet for activities, such as-eommerce,

various activities in society. e-government, dearning and
e-entertainment, as compared to the
traditional methods, should be discussed.
In ecommerce, for instance, this may rang
from activities such as Electronic Fund
Transfer (EFT) to current practices in
corporate / gganisation web portals in the
digital economy.

Appreciation of technology advancement 4
a change agent for the betterment of
humanity should be fostered among
students.

* Texts shadedreto replace texts with border in the HKD&&aminatio starting in 2019 (i.e. S4 in 2016/17 school year leading to 2019 examination).
Texts initalics with border are to be removed from the HKDBSEmination starting in 2019
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Topic Learning Outcomes Remarks

C. Elementary Web Authoring (8 hours)|{ Recogniseghe basic constructs of
HypertextMarkup Language (HTML)
which is a means to address
crossplatform issues.

{1 Design and construct web pages for an| The organisation of information includes
intended audience and upload them ont| ease of navigation, appropriate gganent of
the World Wide Web. links, tables, frames and multimedia

elements, colour combinations, backgroun

design, font size and style, for an intendeq
audience.

Students are not required to memorise
HTML codes.
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D. Basic Programming Concepts

Introduction

This moduleis designed to provide students with a basic understanding of the steps and
strategies involved in solving a problem systematically. It emphasises the design of a
solution, the algorithm, which is essential in computer programming, and with which students
need to be equipped to manage complex problems they may encounter in their lives. The
realisation of the algorithm in a syntactic language is introduc&bftware Development
Students should learn to solve problems analytically and logically, ndbjusite computer
programs.

Learning Objectives

Students will learn about:
- the systematic approach to problsoiving;
the application of concepts of systematic probkstving to reallife problems;
the use of pseudocode and/or a program flowchaeptieesent the algorithm;
how to identify the objectives of an algorithm, trace the logical flow and examine values
of variables during execution; and
various ways of solving the same problem, and the differences between them.

The time allocation for thmodule is abou2q 24 hours.

Details

his module compris-Bel vhngePtopedareés®robAkg
Al gorithm Testingo. Details of the three

ot —

* Texts shadedreto replace texts with border in the HKD&&amination startingn 2019 (i.e. S4

in 2016/17 school year leading to 2019 examination).
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Topic

Learning Outcomes

Remarks

a.

Problem-Solving Procedures(4 hours)

Outline the major stages in
problemsolving and explain the needs
of each stage.

Use reallife examples to illustrate the
various stages in problesolving
procedures.

Explain the importance of formulating
and defininglie scope of a problem
precisely.

Solve a problem by breaking it down
into subproblems or modules.

The subproblems, for instance, may
represent the input, process and output of
solution to the problem.

b.

Algorithm Design (13 hours)

Define dgorithm. Use pseudocode and
program flowchart as methods for
representing algorithms.

Outline and discuss the input and output
requirements of a problem, and design
an appropriate user interface.
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Topic

Learning Outcomes

Remarks

Recognise the uses and nature of simple
datatypes and data structures in solving
a problem

Select appropriate data types for the
solution to a particular problem and
discuss the merit of the chosen types.

Design and construct standard
algorithms involving basic control
structures.

Create and examine algorithms such as
to load and print an array, and to add or
delete an item from an array.

Describe the advantages of modularity ir
designing computesolutions.

Simple data types are restricted to integer,
real, character and Boolean while simple
data structures are limited to string and
onedimensional array. Boolean logic
(AND, OR, NOT) and truth tables should b
introduced.

The control structures are sequence,
selegion (binary and multivay) and
iteration (pretest, postest and for loops).

When designing a solution to a complex
problem, students should be encouraged
habitually to use the modular approach to
structure the algorithm.
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Topic Learning Outcomes Remarks

c. Algorithm Testing @ 7 hours) 1 Trace and test algorithms. Students need to identify badary cases ar
generate appropriate test data.

Students should be able to trace and test
algorithm with manual methods or using
some tools, such as Scratch, Microsoft Si
Basic, or Raptor. The idea of debugginc
should also be introduced. Studerggd
to identify boundary cases and generate
appropriate test data.

Recall of specific operation/command of t
tools is not required.

! Compare different solutions to the same| Comparison of the steps of operation and
problem. resource usage of differealgorithms to

solve the same problem should be
encouraged.

* Texts shaded are to replace texts with border in the HKB&Imination starting in 2019 (i.e. S4 in 2016/17 school year leading to 2019 examination).
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E. Social Implications

Introduction

This module provides students with an understanding, and ethical analysis, of various issues
arising from the use dfCT. These issues have economic, legakial, ethical and security
consequences. Students should be given experience in discussing and debating these issues
to develop the analytical and interpretive skills required to construct their own normative
practices in the use of ICT. With the pasiveness of the Internet, students should be made

fully aware of the potential threats associated with its use, and the possible measures to
safeguard their data and information. This module encourages students to act in a socially
responsible, ethicalnal legal way in using the technologies throughout their studies, careers
and other areas of their lives.

Although these issues are introduced specifically in this module, they should also be
re-considered and faddressed in various other parts of thersewas a means to strengthen
studentsd awareness of them. For instance, S
again in more detail iDbata Communications and Networking

Learning Objectives

Students will learn about:
- equity issues relating @ccess tdCT;
health hazards and preventive measures in u€ihg
major issues regarding intellectual property and privacy;
the potential threats on the Internet and measures to reduce them; and
the need to usk€T safely, sensibly, legally and ethicall

The time allocation for the module is aboatturs.

Details
Thi s modul e comprises four topi cs: AEqui ty
Al ntell ectual Propertyo and AThreats and Sec

are summased below:
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Topic Learning Outcomes Remarks

a. Equity of Access(2 hours) Discuss the pros and cons of freedom of
information on the Internet.
Discuss equity issues in terms of the In explaining the digital divide, the rise of a
digital divide, gender equity and access | knowledgebased society as a result of the
for the disabled frontocal and global development ofCT should also be
perspectives. discussed.

b. Work and Health Issues(2 hours) Realise that technological innovations

can bring nmajor benefits to society if
they are used properly, but damage
society when they are misused.

Discuss change in the nature of work in
areas such as work monitoring,
telecommuting, working hours, virtual
organisations and the removal of
national ad international barriers to
business.

Identify health hazards associated with
the use ofCT, and propose good
ergonomic practices when using them.

In ergonomics, consideration includes the
reduction of injuries which arise from RSI
and electromaugtic radiation, the suitable
design and placement of the furniture, the
design of the software (with
userfriendliness features such as ease of
and a consistent user interface) and work
environment.
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Topic

Learning Outcomes

Remarks

Be aware of the consequences of
indulgence in Irgrnet activities for
individuals.

Examples of Internet activities are online
games, Internet chat and web surfing.

C.

Intellectual Property (6 hours)

Understand the basic ideas of intellectus
property and copyright.

Know the difference between ep
source and neopen source software.

Debate the benefits and risks of different
licensing schemes such as freeware,
shareware, open source software and
copyrighted software from the
perspectives of users and software
developers.

Relate ats of possible infringement of
copyright in software and Internet
piracy.

Students should discuss the social, legal &
economic implications of acts of
infringement of copyright. They should alsd
develop the habit of acknowledging the
source of informabn and be aware of the
appropriate use of multimedia materials, a
the possible crimes and consequences of
illegal uses and broadcasting of these
materials (e.g. Bit Torrent BT)
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Topic Learning Outcomes Remarks

1 Be aware of ways to reduce intellectual | Examples of measures are the use of a
property theft on digital prapty. digital watermark and digital signature.

1 Know some of the legal consequences, | Teachers can quote some of the legal
especially in education, related to the consequence®lated to infringement of
infringement of copyright in Hong copyright.

Kong.
d. Threats and Security on the Internet |f Know, from t he us e| Supportedby crimesreported inthe news,
(12 hours) possible security threats on the Internet.| students should know about the security
threats such as malware, spyware and
adware from the automatic intrusion via
dynamic web pages, pet&rpeer (p2p) and
files download.
1 Demonstrate the control of intrusion Examples of security applications are

using security applications on a
computer.

browsers, firewalls and anfirus software
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Topic

Learning Outcomes

Remarks

1 Discuss the possible privacy threats on
the Internet, and suggest ways to
maintain privacy.

1 Be aware of information encryption

technologies so as to prevent
eavesdropping and interception.

1 Explain authentication and authorisation

as a means to control access of
information on the Internet.

Supported by crimes reported in the news,
violation of the secrecy of data as a result
eavesdropping, hackinghishing,

spamming and junk mails etc. should all be
considered and discussed with students.

The ways to maintain privacy, such as
anonymity and passwords, should be
stressed.

Teachers can quote some of the legal
consequences related to unauthorised &cc
to computers.

This includes the basic concepts of data
encryption, public and private key
encryption systems, and the relationship
between the size of theey used and the
degree of security, e.g. Hong Kong Public
Key Infrastructure (PKI).

Basic concepts include the authentication
methods for individualgypes of tokens
used in authentication processes, and digil
certificates and the procedures involved in
obtaining a certificate.
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Topic

Learning Outcomes

Remarks

1 Know about security used in electronic
transactions.

1 Be aware of the latest developments in
security measures.

The concepts of Secure Sockets Layer (S
in secured transmis®l in ecommerce
should be introduced.

Other security measures in online
transaction such as smart cards, security
tokens, digital certificates and mobile Shor
Message Service (SMS) should also be
introduced.
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2.3.2 The Elective Part

TheElectivePart comprises four options.
A. Databases

Introduction

This option is designed to provide students with the fundamental concepts of databases and
relational database design. It covers the iappbn, management and design aspects of
databases. Students will learn how to construct simple data model€asitygRelationship

(ER) diagrams and to appreciate the importance of good database design. They will also learn
to use SQL to construct, manlate and retrieve information from a relational database. In
addition, students will be exposed to database security, integrity, and data privacy issues, and
be aware of the impact of database development on society. Through studying this option,
studets will acquire a basic understanding of the concepts, skills and applications of
databases, and elementary data modelling concepts.

Students should have acquired the necessary knowledge and skills in the Compulgory Part
module Alnformation Processig before progressing to this option.

Thesubt opi cs under topic (b)) ARelational Dat ab
extensions of topic (b) ifData Organi $ati on
module Alnformation Processing

Learning Objectives

Students will learn about:

- concepts and applications related to databases and the DBMS;
the basic concepts of a relational database, and the construction, manipulation and
extraction of information from a relational database using SQL;
how to identify and perform an analysis of the data requirements of simple scenarios in
different applications;
the construction of simple data models using the ER diagrams methodology;
the importance of good database design as a blueprint for the develagraetdatabase
management system;
the importance of data privacy and measures for its improvement;
the database application development lifecycle and the main activities associated with the
development stages; and
database development and its impact ariesp

The time allocation for the option is about 75 hours.
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Details
The option Databasescomprises four topicsfil nt r oduct i onfiRted aDabaha

Databaseso, Al ntroduction ahdiDRatablhase APD@P3i @
Developmena n d S o cDietailsoftide four topics are summarised below:
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Topic

Learning Outcomes

Remarks

a.

Introduction to Databases(8 hours)

Be aware of the uses and applications o
databases in our everyday life, such as
database usage in education, public
services, and business and commerce.

Discuss the importance of databases in
an organisation and how it improves the
operations of an organisation.

Know database models, such as
relational model and hierarchical model,
and list examples of #ir usage.

Explain the use of database instance an
schema in database modelling.

Describe the purposes and functions of
DBMS.

Explain the concepts of data definition
language, data manipulation language,
and data dictionary, and consit a
simple data dictionary.

Describe and explain the relationship of
fields, records, tables, files and
databases.
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Topic

Learning Outcomes

Remarks

Describe common data types such as
integer, real, character, string, Boolean,
and date.

b.

Relational Databases(28 hous)

Explain the concept of progradata
independence.

Describe the basic concepts of relationa
databases.

Create a simple relational database.

It includes entity, relationship, attribute,
domain, index, key (such as primary key,
foreign key and candidate key), and integri
(such as etty integrity, referential integrity
and domain integrity). Students should be
able to identify these basic elements in
examples taken from everyday application

Students should know how to organise dat
differertly but sensibly in a relational
database and be able to establish the
required relationships among the tables.
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Topic

Learning Outcomes

Remarks

C.

Introduction to Database Design
Methodology (22 hours)

Use SQL to maintain a simple relational
database, and manipulate its data or
retrieve the required information in at
most three tables.

1 Be aware of and appreciate the

importance of a goodatabase design in
effective database management.

Skills involved include:

T
1

T
1

modify the structure of the tables

add, delete and modify the data in the
tables

view, sort, and select contents by
filtering, and create different views
use appropriate operators and
expressions such as arithmetic operatg
and expresions, comparison operators,
logical operators and the in, between a
like operators. to perform specific
operations

use simple buitn functions such as
aggregate and string functions

perform queries on multiple tables,
including the use of eqyoin, natural

join and outer join

perform subqueries (for one sulevel
only)

export query results to, for example,
text, HTML or spreadsheet format
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Topic

Learning Outcomes

Remarks

Describe the needs of the three levels of
data abstraction, namely conceptual
level, physical level and view level.

Be aware of the different types of
relationships among entities in a
relatioral database.

Analyse simple scenarios in business,
education or other fields and create
simple ER diagrams involving binary
relationship only in designing databases

Explain the concepts of data redundancy
and discuss the methods or measures
used to reduce data redundancy.

Transbrm the ER diagrams to tables in
relational databases.

The resolution of manto-many relationship

into multiple oneto-many relationship
should also be introduced.

Students should be able to reduce data
redundancy through normalisation up to
Third Normal Form 3NF).
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Topic

Learning Outcomes

Remarks

d.

Database Applications, Development
and Society(17 hours)

1 Understand the stages involved in the
database application development
lifecycle and the links between them.

1 Practise the main activities associated
with the stages of the database
application development lifecycle in an
educational or commercial scenario.

1 Be aware of the uses and applications o
data mining in daily life and explain how
data mining can improve the quality of
living.

The main stages involved the database
application development lifecycle include
requirements collection and analysis, syste
definition, application and database design
DBMS selection, form and report design,
prototyping, implementation, data migratio
conversion and loadinggsting, and
operational maintenance.

Students should recognise that the stages
the database application development

lifecycle often involve review and repetitior]
of previous stages through feedback loops

Students should be able to apply simple
Computer Aided Software Engineering
(CASE) tools to automate, manage and
simplify the database design proceSASE
supports may include tools for data
dictionary construction, and those for
facilitating data models development, etc.
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Learning Outcomes

Remarks

1 Discuss the needs and trends of future
database development and the
corresponding applications.

1 Identify different database personnel
such as database administrators,
designers, developers and data entry
operators, and describe their roles and
responsibilities in database developmen
and maintenance.

1 Discuss the importance of data privacy
and develop proper attitudes to be an
ethical user of database to respect data
privacy.

1 Appreciate how effective use of databas
applications chang

Students should be able to discuss the
impact of technologies such as mobile and
wireless technologies, and dynamic web
pages on database development.

In considering the need for different
database applications, factors such as
volume of data, variety of data and variety
of users should be discussed.

Trends in database models, including
distributed, parallel, and multimedia, etc.
and their impact, shddi be introduced.

The responsibilities and etls of different
database personnel should be stressed.

Ways to achieve data privacy in database
applications using accegghts should be
discussed.
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Symbols used iER diagrams

Meaning Symbol

Entity Entity

Attribute -

Key Attribute -

Relationship

Relationship

Oneto-One Relationship

Oneto-Many Relationship

Many-to-Many Relationship

Participation constrats:

- Use | on Mandatory side
- use U on Optional side

Relationship
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B. Data Communications and Networking

Introduction

This option is designed to give students an understanding of the frastiples of data
communications and networking, and the knowledge and skills associated with the design,
implementation and maintenance of a simple network. Students will also be made aware of
the common security threats to networks and of measuiegptove network security. This
option gives students a solid foundation on data communications and networking. Students
will find it valuable and practical, whether they continue to study in this area in tertiary
education or join the workforce.

Studentsshould have acquired the necessary knowledge and skills in the Compulsdry Part
module Cinternet and its Applicationand module ESocial Implicationgefore progressing
to this option.

The sust opi cs fANetwork component s&0, fRmat ociN estc
applicationso wunder topic (a) AData Commun
subt opi ¢ ANetwork securityo under topic (c)

present option are designed mag amxdehsi ensetf
in the Compulsory Pait module Cinternet and its Applicatons and topic (d) @A
Security on the | nt eirmodule BSodiahimdidatensCo mpul sor vy

Learning Objectives

Students will learn about:

- the basiconcepts and technologies behind data communications and networking;
the components involved in computer networks and their functions;
the uses and applications of a computer network;
the design and implementation of a simple computer network;
the performace monitoring of a computer network and measures to improve it;
the importance of computer network security and measures to improve it; and
the latest developments and future trends in networking technology.

The time allocation for the option is about&urs.

Details
The option Data Communications and Networkingomprises three topicsii Dat a

Communi cations and, AiNet wor ki nDge s Bg s i casml I mp |
ANet wor Kk Manag e meDetails af thalthre® ¢opias aré supmarisedvelo
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Topic

Learning Outcomes

Remarks

Data Communications and Networking Basic$38 hours)

Communications model and data
encoding

Network components

1 Understand the simple model of
communications.

1 Know the basic concepts of data
encoding.

1 Understand some error detection
methods.

1 Know the roles of client and server as

two basic network devices in a network.

i Describe the functions of network
adapters.

Components of the model include agent,
iInput device, transmitter,@ansmission
medium, receiver, and output device.

Distinction between data and signals shou
be known.

Students should know that either form of
digital and analog data can be encoded int
either form of digitabnd analog signal.

The error detection methods include parity.
check, checksum and cyclic redundancy
check (CRC). Implementation arithmetic fo
parity check and checksum should be
known.
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Topic

Learning Outcomes

Remarks

TCP/IP protocol suites

Compare different data transmission
media.

Compare the functions of the vaus
network connecting devices.

Know the simple concept of layering in &

Transmission Control Protocol/Internet
Protocol (TCP/IP) referencaodel.

Know the basic concepts of IP
addressing including the scheme and
classes of IP addresses.

Explain the functions of TP/IP

The transmission media include copper
wires, glass fibers, radio, microwave, and
infrared, etc. They are compared in terms ¢
types of signal transmitted, levels of
resistance to transmission impairments
caused by attenuation and noise, capacity,
transfer distance, cost, and security
considerations.

The network connecting devices include
hub, switch, router, and access point, etc.

The basic concept of data encapsulation
across layers should be introduced.

Compare TCP/IP protocol suitescbuas
Internet Protocol version 4 (IPv4) and
Internet Protocol versio@ (IPv6) from
an evolutionary perspective.

Different versions of TCP/IP protocol suites
are compared in terms of address size ang
their support for audio and video.
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Learning Outcomes

Remarks

iv.

V.

Basic conceps of data transmission

Types of network

Identify and describe the three
communication modes: simplex,
half-duplex and duplex.

Compare asynchronous and synchronou
transmission in terms of timing and
overhead.

Know the simple concept of
multiplexing and its faction in sharing
the capacity of data transmission media.

Explain briefly the mechanism used to
co-ordinate data transmission in Etherne
and wireless networks.

Understand the simple concepts of
circuit switching and packet switching.

Describe the characteristics of the
different types of network, including the
LAN, WAN and Personal Area Network
(PAN).

Knowledge of both Carrier Sense Multiple
Access with Collision Detection
(CSMA/CD) andCarrier Sense Multiple
Access with Collision Avoidance
(CSMAICA) is required.

The basic function of each component of &
packet including header, data and trailer
should be known.
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Learning Outcomes

Remarks

Vi.

Network applications

Describe the characteristics of basic
network topology such as bus, ring and
star.

Describe theharacteristics of a
clientserver network and a petrpeer
network, and explain the factors that
need to be considered in choosing
between them as a network solution.

Understand the basic features of a
wireless computer network in terms of
its underlying technologies and the
hardware used.

Explain the factors that need to be
considered in choosing between wired
and wireless computer networks.

Describe the services provided by
common network servers.

The factors include the network services
required, setip and maintenance costs, an
the workload of the network administrators
etc.

The common industry standards for wireles
computer networks should be introddde
students. Relevant concepts including
frequency, bandwidth, interference and
roaming, etc. are required.

The strengths and weaknesses of both
network solutions should be considered. T
possibility of a hybrid solution should also
be introduced to students.

The common network servers include the
Dynamic Host Cafiguration Protocol
(DHCP) server, domain controller, file
server, proxy server, and gateway, etc.
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{1 Describe and appreciate the applicationy The applications include resources sharing
of various networks. web serving, and telecommuting, etc.
Simple knavledge of the latest mobile
computing applications and their role in
supporting the mobile business, mobile
government services and mobile life
initiatives should be discussed.

1 Describe the different personnel Thetypes of personnel should include
involved in a networking environment. | network engineers and network
administrators.

b. Network Design and Implementation(26 hours)

1 Conduct a simple needs analysis on a
proposed network and translate the nee(
identified into requirements and
specificatons.

1 Design a network to meet the
requirements generated in the needs
analysis and represent it in a diagram.

1 Justify their designs based on technical,
costeffectiveness and other
considerations.

51



Topic Learning Outcomes Remarks

1 Set up simple Ethernet and wireless Students should know the use of a subnet
netwvorks. and know which subnet an IP address
belongs to from a simple subnet mask.

1 Share various resources among the The resources include files, printers and
networked computers/stations. Internet connection, etc

1 Set folder/ filesharing permissions,
including read, write and execute rights,
etc.

1 Design a simple test plan based on the
requirements and specifications to
validate a network system.

1 Document the user requirements, a Documentation of industry standards is no
schematic diagrarfor the network and required.
specifications of the network.

1 Be aware of the importance of adequate
enduser support and training for the
attainment of the benefits sought.

1 Appreciate and value the uskvarious
networking technologies in meeting
different user requirements.
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Learning Outcomes

Remarks

C.

Network Management and Security(11 hours)

Network management

T

Develop the basic skills of monitoring
and finetuning the performancef a
simple network.

Develop the basic skillsf@nalysing
problems of a networked environment
and performing troubleshooting for it.

Be aware of the importaa®f backup in
disaster planning and recovery measure

Know the common hardware and
software components of a network
backup solution.

Students should be able to use some simp
network monitoring software to interrogate
devices to determine their status and to
obtain statistics about the networks for
monitoring and finduning purposes.

The problems may involve cabling, Networ
Interface Card (NIC), driver, Network
Operating System (NOS), and configuratio
of a network, etc.

Students should be introduced to the
different components/technologies of a
network backup solution including netvko
backup servers, network backup and
recovery software, Uninterruptible Power
Supply (UPS), and Redundant Array of
Independent Disks (RAID), etc.
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Learning Outcomes

Remarks

Network security

Describe the potential risks caused by
the common network security threats.

Propose effective measures to improve
network security for both wired and
wireless networks.

The theats include virus, worm and Trojan
programs, spyware, unauthorised access,
interception, andenial of Service (DoS)
attack, etc.

The measures include amirussoftware
authentication, access and user right contr,
packet filtering, firewall, public and private
key encryption, Wired Equivalent Privacy
(WEP), and Psec used in Virtual Private
Network (VPN), etc.

Encryption mechanisms to guarantee a
messagés both authentic and private shoul
be known. Detailed implementation
algorithms of public and private key
encryption are not required. Technical
details on how a VPN is constructed are n(
required.
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C. Multimedia Production and Web Site Development

Introduction

This option is designed to equip students with the basic concepts, technologies and tools in
developing multimedia products. It provides them with useful and practical knowledge
related to web page design and web site development. Thislescthe learning of the
incorporation of multimedia elements in web pages, and the fundamentals of designing,
developing and publishing dynamic web pages on the Internet.

Students should have acquired the necessary knowledge and skills in the Comprtsory P
module A Information Processingand module Cinternet and its Applicationdefore
progressing to this option.

Allthesubt opi ¢cs under topics (a) AMultimedia pro
in the present option are designed as extengsions t opi ¢ (e) fAPresentat:i
the Compulsory Pait module Alnformation Processing and topics (b) f#fAln
and Applicationso and (c) El e mentianodule @e b Aui
Internet and its Applications

Learning Objectives

Students will learn about:
- the benefits of multimedia applications;
the different kinds of multimedia elements;
the integrated use of multimedia elements in a simple multimedia application;
design factors for presenting information effeely on the Internet;
web authoring and web site publishing; and
dynamic and interactive web pages.

The time allocation for the option is about 75 hours.
Details
The option Multimedia Production and Web Site Developmenmprises two topics:

iMultimed a P r o dandditWedbn d3e t eel o pDetils tofdothe two topics are
summarised below:
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Learning Outcomes

Remarks

a.

Multimedia Production (25 hours)

Multimedia applications

Multimedia basics

Describe and appreciate the applicationg
of multimedia.

Identify the benefits of multimedia
applications.

Describe and identify different types of
multimedia elements.

Descrbe the attributes of different
multimedia elements.

Know the different multimedia file
types.

Understand the meaning of digitisation,
codingdecoding and compression.

The gplications include advertisements,
entertainment, public information, and
training and education, etc.

For example, font size and typeface of text
colour depth and resolution of graphics, bit
rate and frequency of audio signal, frame
size and frame rate of video.

For example, the difference between
bitmaps and vector graphics, and the
difference between wave files and midi file
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Learning Outcomes

Remarks

Multimedia products

(1) Preparing multimedia elements

1 Prepare multimedia elements.

(2) Multimedia editing and processing

1 Perform simple editing and processing
on multimedia elements.

M Convert multimedia elements from one
file format to another and know the
potential information loss.

(3) Finalising multimedia products
1 Examine howmultimedia elements of a

multimedia product function together to
produce meaning for an audience.

Students should be able to prepare
multimedia elements by capturing audio
information, digital images and video with
various devices, importing and converting
from readymade files, constructing from
scratch andby using various media
authoring tools.

For example, changing the sharpness and
brightness of graphical images, applying
filters to give special edfcts, mixing of
wave files, and adding a simple transition
effect / text / image on video clips.
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Learning Outcomes

Remarks

1 Export a multimedia product to different
file formats.

1 Compress a multimedia product.

(4) Multimedia design factors

1 Recognise the esdal design factors.

1 Integrate multimedia elements into a
cohesive multimedia product in a given
conext.

1 Understand the need to strike a balance
between qualities and constraints in
procesing multimedia elements.

By demonstrating some multimedia
applications, students should understand t
the essential design factors are audience
awareness and content purpose.

The required multimedia elements tegts,
digital images/photassoundclips, video
clips, andframeby-frame animationsvith
shape/motion tweening and morphing.
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Learning Outcomes

Remarks

b.

Web Site Developmen{50 hours)

Presenting information on the
Internet

M Outline and discuss the various factors t
be considered in the construction of web
pages.

By demonstratingome web sites, students
should discuss successful design factors
such as the web site structure, audience
awareness, content purpose, site map, use
the workspace available on each page,
arrangement of elements on screen,
appropriateness of embedded
graphics/sound/animations, use of frames
and meaningful contextual links, grouping
related information into tables/lists,
providing channels for feedback, providing
details in downloadable files, and structurir
contents for easy printing.

Students shouldso discuss the hardware
constraint and platform compatibility factor
such as computer processing power,
bandwidth limitation, browser and phig
compatibility, viewing environment, and
language and colour compatibility.

They should analyse and juddreetuse of the
right resolution and file format for images
and photsin order to keep download time
low.
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Learning Outcomes

Remarks

Web authoring tools

Know that there are guidelines to cater
for web accessibility by people with
special needs.

Construct simple web pages.

Create and manipulate browser
windows.

Perform special effects.

For example, providing an additional
textonly versionand including brief
descriptions and text links in existing
websites to make the web pages more
accessible to the visuatlynpaired.

Students should be able to use different
features (e.g. links, anars, lists, tables,
frames, Mailto and Fibut Forms) in
constructing the web page. They should al
be able to embed multimedia elements in {
web page and apply a consistent look and
style across a set of web pages.

Students should be able to create-ppp
windows, manipulate window location, and
window size, and allow scrollbars to appea
when necessary. They should also be able
embed messages in b
bar such as displaying the curreiate, time,
URL and its description.

Students should be able to create special
effects such as scrolling messages, rotatin
image banners, mouse over effect, blinking
text and changing colours.
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Learning Outcomes

Remarks

Dynamic and interactive web pages

Publish web site.

Understand the difference between
serverside and clienside technolgies.

Describe the characteristics of clieile
scripting.

Create interactive menus upon user
selection.

Validate and manipulate input data.

Retrieve and save client information.

Studentshould know the basics of getting

domain name and web hosting. They shou
also be able to transfer web pages onto we
sites on the Internet.

Students should be able to create interacti
user selection, such as théeRel
interdependent select list, pull down menu
and clickto-expand menu.

Students should be able to check text datd
numeric data, required input, length of inpt
manipulate radio buttons and check boxes
and valid values for all input data. They
should also be able to penforsimple
computations to create quizzes and simple
mathematics games.

For example, the use of Cookies for
collection of user information.
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D. Software Development

Introduction

This option is designed to provideudents with the basic concepts of systems development,
and further programming concepts and programming languages, to develop their
problemsolving skills through a systematic approach to algorithm design and programming,
as well as to improve their logit thinking and critical thinking skills. By studying this
option, students will understand the whole process of software development. They will be
able to design and develop computer programs independently for solving problems.
Students will also be @osed to various principles and techniques of algorithm design, and
different programming paradigms and phases of systems development. This will develop
studentsé6é creativity and broaden their Vviews:
will offer students a wider choice from which to think and select an appropriate approach to
solve a specific problem in future.

Students should have acquired the necessary knowledge and skills in the Compulgory Part
module DBasic Programming Concepitefore progessing to this option.

Thesubt opi cs AProblem definition and anal ysi so
and ATesting and evaluationo wunder topi c (
designed as extensions of dulb pi ¢ s -golRimgdtbd ceend ur e s 0, AAl gorith
AAl gori t hm t e sBasiciPggramming Qoreepts| e D

Learning Objectives

Students will learn about:
- how to define and analyse problems;
the importance of good programming skills and good programming styles;
the mportance of formulating appropriate algorithms in solving problems;
creative design and development of computer programs;
how to illustrate different programming paradigms with appropriate programming
languages;
how to choose different languages to meté¢ent needs;
the importance of a systematic approach to software development; and
how to apply concepts underlying software development in a systematic way.

The time allocation for the option is about 75 hours.
Details
The optionSoftware Developmertomprises three topicst Pr ogr amfr ogo a mmi ng

LanguanddisSoy st e ms D e \Detdil® pf nthe rthreé topics are summarised
below:
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Learning Outcomes

Remarks

a.

Programming (47 hours)

Problem definition and analysis

Design of solution

Define probéms.

Identify the inputs and outputs involved
in solving a problem.

Plan solutions by choosing an
appropriate problersolving approach.
Describe the @ncept of stepwise

refinement.

Apply structured programming to
program writing.

Select appropriate data types for a
solution.

Represent algorithms with flowcharts or
block diagrams.

The problemsolving approaches included
are the topdown approach and the
bottomup approach.

Modularity has been discussed in the
Compulsory Part.

The data types included are simple data
types structured data types and udefined
data types. Simple data types have been
discussed in the Compulsory Part.
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Learning Outcomes

Remarks

Implementation

Apply algorithms of counting,
accumulating, swapping, searching,
sorting andmerging in writing programs.

Choose an appropriate algorithm for a
task.

Apply various basic constcts in a
solution.

Apply control structures in a solution.

The search algorithms included are linear
search and binary search. The sorting
algorithms included are bubble sort,
insertion sort and merge sort. Merging
involves only two arrays of data at one timg
Students should readéighat there are some
other sorting algorithms, say quick sort,
other than the three stated above.

Students should be aware that a problem
may be solved by several different
algorithms. The selection of algihms
sometimes depends on their complexities
and data structures as well as their trafle
Students should evaluate the algorithm wit
respect to efficiency, correctness and
appropriateness for a task.

Students should be able to use global
variables, local variables, constants,
assignment statements, input statements,
output statements, arithmetic operators,
string operators, Boolean operators and
Boolean logic, and operations of the
operators including precedence and
association.

Sequence, selection and iteration have be
introduced in the Compulsory Part.
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Construct lists, stacks and queues in Students should be abledreate and
terms of arrays. manipulate linear linked lists, stacks and
gueues in terms of arrays.
Manipulate text files through fite The manipulation involves file updating
handling statements. statements to delete, insert, append and
amend records.
Implement paramters passing in The subprograms are called by two
manipulating suiprograms. parameters passing methods: call by value
and call by reference.
Realise the importance of good Students should develop the habit of using
programming styles. meaningful vable names, comments,
annotations, space and indentation.
Appraise the use of structured
programming to design, implement, and
debug errors.
iv. Testing and evaluation Interpret errors. The numerical errors included are rounding

Apply both manual methods and
software debugging tools to program
debugging.

errors, truncatio errors, overflow errors ang
underflow errors. Other errors are syntax
errors, logical errors and ritime errors.

Use stubs, flags, break points and progran
traces for debugng.
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Topic Learning Outcomes Remarks
Design sets of test data for program Test data for boundary cases has been
testing. discussed in the Compulsory Part.

V. Documentation Develop the habit of documenting the
processes of program development.
Recognise various documents fo The documents included are algorithm
documenting a program. representation, program listings, the sets g

test data and user manuals.
b. Programming Languages(12 hours)

Programming paradigms

Language translators and compilers

Be aware of the evolution of
programming languages.

Recognise the programming paradigms
involved in procedural, logic,
objectoriented and query languages.

Describe the criteria for selecting a
programming language for a spécif
problem.

Define code generation, linkers and
loaders

One programming language for each
paradigm is selected for illustration.
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Learning Outcomes

Remarks

Compare compilers and interpreters.

Systems Developmenfl6 hours)

Basic concepts

Systems analysis

Define a system and recognise the basig
elements o& system.

Know the development of a simple
computerbased system.

Describe the phases involved in systemg
development using the Waterfall Model.

Identify the major task involved in
solving a problem.

List some common methods and
activities to gather information for
analysing problems and documenting
userso6 requirement

Know the need for a feasibility study for
a proposed sotion.

The basic elements of a system are
environment, inputs, outputs, processes,
interfaces and storage.

By using suitable case studies, students
should experience the processes and
activities involved in various phases of
systems development.

The common methods and activities are
interviews, surveys, questionnaires,
observations and document review.
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Learning Outcomes

Remarks

iv.

Systems design

Systems implementation

Examine the pros and cons of alternative

proposals.
Write requirement specifications.

Describe the functions of each part of a
computerbased system and the related
issues.

Design and appraise an effective
interface between the user and the
system

Know system flowcharts, structure
charts, data flow diagrams and data
dictionaries to design and document a
proposed system.

Use Gantt Charts for project
management.

Design and prepare computssed
solutiors.

Explain different types of testing and
their uses.

This covers the hardware platform, softejar
inputs, outputs, user interfaces, database
structures, data processing, data control, d
security and system security.

Different types of humamachine interfaces
are compred.

The types included are unit testing, systen
testing and acceptance testing.
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Learning Outcomes

Remarks

Vi.

Vii.

viii.

Systems conversion and maintenanc

Systems documentatio

Alternative approaches

The personnel

T

Design a simple test plan for
functionality of parts of a system.

Compare dferent strategies of systems
conversion.

Explain the need for ongoing
maintenance, upgrading and training.
Differentiate different types of

documentation and their purposes.

Document the processes and
specifications.

Explore the limitations and shortcomings
of the Waterfall Model.

Recognise the benefits and limitations of
otherapproaches.

Identify various job titles for different
stages of systems development.

The strategies included are pilot conversio
phased conversion, parallel conversion an
direct cutover conversion.

The types included are system
documentation, technical documentation a
user manuals.

The examples of documentation are
requirement statemes) project plans and
design plans.

Other approachescludePrototyping and
Rapid ApplicatiorDevelopment{RAD).
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Chapter 3 Curriculum Planning

This chapter provides guidelines to help schools and teachers to develop a flexible and
balanced curaulum that suits the needs, interests and abilities of their students, and the
contexts of their schoah accordance with the central framework provided in Chapter 2.

3.1 Guiding Principles

One aim of thesenior secondargurriculum is to widen the lkawledge base of every student
while at the same time enabling learning in depth in some subjects to prepare for further
study. Schools should develop and provide a broad and balanced-lsaked|curriculum.
Careful curriculum planning not only facilitatstudent learning, but also cultivates generic
skills and positive values and attitudes. TE is one of the eight KLAs that each student is
entitled to study in theenior secondargurriculum.

In the modern world, our personal and social values are shhpmayh interaction with
technology, and the effects appear to be multiplying rapidly as new and more powerful
technologies become part of our lives. Students who choose to study TE elective subjects in
the senior secondarygurriculum will acquire the alily to intervene creatively in the
mantmade world by designing and making artefacts (either tools, products or services) and by
assessing their social impact. The study of TE KLA is an effective platform for nurturing
student so s ki | mmunication,credtiitya dritecal thibking problesmlang,

andIT.

Most TE KLA electives require equipment, software, storage, and material. In most schools,
the existing facilities are considered adequate for offering the electives. Schools shauld focu
on the interests, needs, and abilities of their students in planning their-belsed! curricula.
Where schools anticipate problems associated with low enrolment, they may consider
collaborating with other schools to form networked classes for thiévelec

Careful curriculum planning not only facilitates student learning, but should also aim to
cultivate generic skills and positive values and attitudes. In planningetiier secondary
ICTcurricul um, teachers need dge inu@Tdteeir aeeds n d
and interests in addition to the requirements of the Compulsory Part, and the differences
among the elective options. Noted below are some guiding principles that teachers should
take into account in the curriculum planning process

Curriculum planning starts at the junior secondary level where teachers will have ample
opportunities to know what students have achieved in the area of ICT and help them to
identify their interests so that they choose the appropriate elective omtitngher their

study in specific areas of ICT,;

Learning is made more meaningful by introducing authentic tasks and scenarios; and
appropriate lifewide learning experiences;

Topics are not to be taught in isolation. Appropriate integration of curricuteas as
encouraged;

Learning is not confined to tim@abled lessons. Schools should make use of learning
opportunities beyond the classroom to maximise learning effectiveness;

Teachers are encouraged to work together as a team to plaenibe secondariCT
curriculum, to develop learning materials, activities and tasks, and to collaborate with
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teachers of other KLAs on cressrricular projects;

Teachers are encouraged to make flexible use of class time to facilitate learning (e.g.
single periods for tkoretical topics, and double or triple periods for practical tasks.); and
Teachers are encouraged to make use of both formative assessment (e.g. portfolios and
projects) and summative assessment to inform learning and teaching.

3.2 Progression

Thesenia secondaryCT curriculum is designed to enable students to explore their interests,
potenti al and aspirations for further studi
knowledge and skills in their computer literacy studies from primary througfor]

secondary. By including a variety of different topics in the teaching of ICT in S4, students

wi || have a fAtastero year to make informed
subjects to be studied from S5 onwards.

To help students achievieet curriculum aims and objectives, schools should feel free to vary
the organisation and teaching sequence of learning elements. In practice, most schools will
teach the core modules prior to the options. However, some schools may start teaching the
options immediately after the related core module is covered. Experience in handling students
with very different ICT knowledge and skills in transition fréimmary 6 to S1, and from S3

to S4, indicates that the transition does not cause any major problemms planning has
allowed for different levels of achievement. Students who wish to start studying ICT in S5
will need to spend some extra time on the subject during the first few months of S5 to
develop the fundamental knowledge and skills they miss&irin considering curriculum
planning for ICT, the prior concern is to put in place something that will benefit students as
much as possible.

The following examples give some suggestions as to how to organise the learning elements

and teaching sequenoéthe ICTcurriculum. The examples are for reference only. Schools
should develop their own schelehsed curriculum plan.
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Case 1l ICT Curriculum Planning in ABC Secondary School

Background

This school plans to offer four core subject€hinese English, Mathematics and Libera
Studies, and three elective subjects, including ICT, to their senior secondary students
total curriculum time for ICT i250hours. For illustrative purpose®/, 97 and56 hours
are allocated to the teaching of I@TS4, S5 and S6 respectively.

Rationale

1)Learning office automation software, web authoring tools and Internet services
Information ProcessingndInternet and its Applicationsrodules at an early stage of tf
ICT curriculum can equip studentsith the necessary knowledge and skill sets
complete the project work. Also, these practical skills are essential enabling sk
facilitat e -diredted deamings 6 In sddition, th€Computer Systen
Fundamentalgnodule provides the foundati knowledge on computers necessary
students to study the moredepth topics in th&CT curriculum.

2)Related modules in th€ompulsory Part are taught in S4 to give students mg
understanding of the nature and contents of the options i&l¢céve Part. This will
help students in choosing one of the options as they progress to S5 and S6.

3) Curriculum time for SBA should be allocated flexibly and appropriately in S5 and S
provide continuous feedback to students to enhance learning\effesgs.

4)Since the Elective Part is taught in the second half of S5, this arrangement h
shortcoming of giving students a shorter time span to focus on their project work.
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Teaching Sequence and Time Allocation

Curriculum Time Level CompulsoryPart Elective Part SBA

IP (5452 hours)

97 hours S4

CSF (25 hours)

| & A (24 22 hours)

A
|
|

BPC (20 24 hours) !
97 hours S5 :
Sl (22 hours) :
SBA
(30 hours)
One of the !
four options !
56 hours S6 (75 hours) !
|
:
v
Notes : IP Information Processing
CSF Computer System Fundamentals
I&A Internet and its Applications
BPC Basic Programming Concept
Sl Social Implications
SBA Schoolbased Assessment

* Texts shadedreto replace texts with border in the HKD&&amination starting in 2D (i.e. S4 in
2016/17 school year leading to 2019 examination).
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Case 2 ICT Curriculum Planning in DEF Secondary School

Background

As in ABC Secondary School in Case 1, DEF Secondary School plans to offer fou
subjectsi Chinese, English, Matlneatics and Liberal Studies, and three elective subje
including ICT, to the senior secondary students. The total curriculum time for 125015
hours. For illustrative purpose®/, 97 and56 hours are allocated to the teaching of ICT
S4, S5 and Séespectively. However, this school introduces a variation in the teac
sequence. The optiobatabasesis taught immediately after the related compuls
modules have been completed.

Rationale

1) The main advantage of this teaching sequence isttidgrgs learn related knowledge a
skills in a sequential and structured manner instead of in separate parts. Mapy
related modules in the Compulsory Part and in the options in the Elective Part is
below.

Compulsory Modules Related Options

Information Processing Y  Databases

Internet and its Applications Y  Data Communication and Networking

Multimedia Production and Web Site
Development

Basic Programming Concep Y  Software Development

2) Since theElective Part is taught at an early stage of thericulum, students will have ¢
longer time span for their project work in S5 and S6.

3) Curriculum time for SBA should be allocated flexibly and appropriately in S5 and S
provide continuous feedback to studentsribance learning effectiveness.

4)Only a portion of the Compulsory Part of thgriculum is taught in S4. Students mjg
not have a sufficient overview of the whole curriculum to enable them to choof
appropriate option in the Elective Part.
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Teaching Sequence and Time Allocation
Curriculum Time Level Compulsory Part Elective Part SBA
IP (5452 hours)
97 hours S4
Databases
(75 hours)
A
|
|
:
|
97hours S5 CSF (25 hours)
|
SBA
| & A (2422h
& ( ours) (30 hours)
:
|
BPC (2424 hours) !
|
56 hours S6
SI (22 hours)
v
Notes : IP Information Processing
CSF Computer System Fundamentals
I&A Internet and its Applications
BPC Basic Programming Concept
SI Social Implications
SBA Schoolbased Assessment

* Texts shaded@reto replace texts with border in the HKD&&amination starting in 2019 (i.e. S4 in
2016/17 school year leading to 2019 examination).
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Case3 ICT Curriculum Planning in GHI Secondary School

Background

1)This school plans to offer four core subjettChinese, English, Mathematics ar
Liberal Studies, and four elective subjects, including ICT, to the senior seco
students to give them a taste of various subjects. Students may choose three
subjects from S5 onwards.

2) The total curriculuntime for ICT is250hours. For illustrative purpose#4, 120and
56 hours are allocated to the teaching of ICT in S4, S5 and S6 respectively.

3) Students have completed their junior secondary Computer Literacy course and n
them are inclined to ftiner their studies in the area of multimedia and web authoring

Rationale
1)The topics taught i n S4 should be in
i nterest . To this end, topics such

Use d Of fice Automati on Softwareo angqd
Information Processinghodule are chosen. (Theternet and its Applicationsiodule is
also a good choice for teaching in S4.)

2) The knowledge and skills of ICT taught in S4 aresfarable to other subjects even
students opt not to study ICT from S5 onwards.

3) The related modules from the Compulsory Part are taught in S4 to give student
understanding of the nature and content of the options in the Elective Part. Th
help students in choosing one of the options as they progress to S5 and S6.

4) Curriculum time for SBA should be allocated flexibly and appropriately in S5 and 9
provide continuous feedback to students to enhance learning effectiveness.

5)As fewea topics are covered in S4, schools need to allocate more time to covi
whole curriculum in S5 and S6.
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Teaching Sequence and Time Allocation
Curriculum Time Level Compulsory Part Elective Part SBA
IP (50 52 hours)
74 hours S4
| & A (24 22 hours)
IP (4 hours) A
|
|
CSF (25 hours) \
|
|
|
120 hours S5 BPC {2424 hours) |
|
S| (22 hours)
SBA
(30 hours)
|
One of the \
four options X
56 hours S6 (75 hours) |
:
v
Notes : IP Information Processing
CSF Computer System Fundamentals
I&A Internet ad its Applications
BPC Basic Programming Concept
SI Social Implications
SBA Schootbased Assessment

* Texts shadedreto replace texts with border in the HKD&&amination starting in 2019 (i.e. S4 in
2016/17 school year leading to 202Xamination).
Texts initalics with border are to be removed from the HKDBEmination starting in 2019
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3.3 Curriculum Planning Strategies

3.3.1 For Students of Different Abilities and Inclinations

Il n junior secondary, theoempkEapesi ehc&€E masdo
After completing the Computer Literacy course, students should have a broad and balanced
knowledge of computer technologies; and a basis on which to make informed decisions as to
their choice of options in thegenor secondaryCT studies.

Il n senior secondary, the emphasis of TE is ¢
and Specialisationo. To cater for tdemor vari e
secondaryCT curriculum provides four dpons in theElective Part:

Databases

Data Communications and Networking
Multimedia Production and Web Site Development
Software Development

The design of the Elective Part aims to provide students with a range of choices. Students are
encouraged to chee the option that matches their interests, their intendeesposhdary
studies or career aspirations. Teachers should refer to Section 2.3 for more details on the
structure and organisation of teenior secondar\CT curriculum.

Students have a vaneof learning styles: some learn best by reading, or by watching others
perfor m, whil e some prefer Al e saniorisecgndalyy d o i
ICT curriculum provides students with a choice of morel@pth theoretical or more-ghepth

applied learning.

For instanceMultimedia Production and Web Site Developmead a heavier emphasis on
applied learning and is suited to students who learn better in a practical way.

Students who are interested in studying information retrieval irsi@msatic way, may find
the option Databasesinteresting, as they can learn how to apply database theories in
daily-life situations

Those who are problesolvers and are keen on carrying out projects using computers may
consider selectin§oftware Developantwhich focuses on solving problems and developing
solutions.

Students who are interested in equipping themselves with networking knowledge and
practical skills to meet the challenging demands of the future Intbased business
environment and econgmmay wish to choose thBata Communication and Networking
option.

Overall, students are advised to choose options in their areas of strength, so that they will be
more motivated and confident learners. Schools can decide on the number of options to be
offered, based on the needs of their students and consideration of practical constraints such as
the teachersoOo-tablmpaci ties and ti me
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3.3.2 Making Student Learning More Meaningful

Technology is best learnt within a context that includes applicaictvities, problems and

projects that replicate relife situations are effective in helping students to make sense of
why they need to | earn technology. To enha
schools are encouraged to consider adoptinéptlmving strategies in curriculum planning:

(a) Designing Authentic Experiences

Knowledge is constructed through rich and authentic learning experiences. The use of
authentic situations not only provides meaningful contexts for students to develop their
potential for creativity and problesolving, but also gives them opportunities to reflect on

the values they hold, and to express their own views and have them challenged in real
situations. Two examples to illustrate how authentic situations can lgeait@e into learning

and teaching are provided below.

Example 1: Community service project

To make studentsodé I CT | earning more mg
service, such as repairing computers for the elderly and disadvantagpd. droaddition
to being authentic tasks in which they can practise the IT skills they have learnt, s
others helps to develop personal values. In the process, students engage in learning
see the needs of others, experience empathy and symaathtake appropriate action {
help to improve the quality of life. Students also develop a sense of respons
commitment, and sometimes perseverance or resilience, when there are barrier
overcome. On completing a community service projstitidents gain satisfaction fror
what they have achieved, and develop confidence for further service and more chall
tasks in the future. In this way, authentic tasks foster values education.

Other authentic tasks may include designing class web pagesetting up a database f
the alumni association.

Example 2: Reading authentic materials

Everyday authentic materials outside the classroom, such as newspapers, magaz|
websites, can be used to make the learning of relevant topics morengfelankor
example, students may be asked to take turns in posting news / journal articles
current network security issues on bulletin boards or display booths; and they mg
post their views about the articles and propose improvements. To pratiscussion,
teachers may also host forums for students, e.g. at the end of a school term, studen
debate and then vote for thep threenet wor k security t hi
activities can make students more aware of recent trends arldgeeats. Also, in the
process of evalwuating various network
thinking skills will be nurtured.
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(b) Engaging in Life-wide Learning

Life-wide learning refers to student learning in settings out$ideclassroom. As a subject

that emphasises both theoretical and applied learning, the study of ICT should not be
confined to the cl assroom. There are many p
doingo in real c ont e x tpsoplafrom diftedent sectogsh i nt er act

Example 1:Visits to different IT organisations

When teaching the multimedralated elements, schools can arrange for their studen
visit different ICT organisations, such as Cyberport. This kind of activity canshedients
to understand the application of technolagyheir daily lives Professionals and exper,
from ICT fields can also be invited to give talks and conduct activities in schools.

Example 2:Participation in IT -oriented competitions

Schools carencourage students to participate in 4&@iented competitions, such as t
Hong Kong Olympiad in InformaticEHKOI). These competitions offer opportunities f
students to apply the knowledge and skills they have acquired from learning prograli
and sofware developmentelated topics.

3.4 Curriculum Management
3.4.1 Areas of Work

In managing the schodlased ICT curriculum, teachers should:

(a) Understand the Curriculum and Learning Context

I Understand th&enior Secondary Curriculum Gui¢00) and theSeniorSecondary
Information and Communication Technology Curriculum and Assessment Guide
(2007) with a view to adapting the central curriculum in scHoméed curriculum
development;

|l Understand the school ds vVvisigrmswelhds miss
students6é abilities and interests; and

| Understand the community culture and the changing needs of society.

(b) Plan and Implement the Curriculum
I Design and implement schemes of work to help students achieve the curriculum aims
and learningargets of thesenior secondarfCT curriculum; and
I Design modes of assessment and tasks to promote assessment for learning.

(c) Evaluate the Curriculum
I Review thesenior secondariCT curriculum and teaching and learning on a regular
basis through collertg data from different sources, analysing student learning, and
making adjustments whenever necessary.
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(d) Develop Resources

I Develop, collect and organise learning and teaching resources and allow students to
access them whenever needed;

| Make effectiveuse of schools and community resources to facilitate student learning
of ICT; and

| Expand and share learning and teaching resources by exploiting the use of an
e-learning platform.

(For more ideas on learning and teaching resources, please refer to Ghapiet. e ar ni ng

and Teaching Resourceso.)

(e) Build Capacity
I Keep abreast of the latest curriculum development, teaching strategies, subject
knowledge and advances in technology; and
I Build face to face and electronic networks with other schools, and camekrciesson
observations to foster mutual support and share the best practices in delivering the
ICT curriculum.

3.4.2 Roles of Different School Personnel

Managing the ICT curriculum efficiently to promote effective learning and teaching requires

a clea division of duties and collaboration among ICT teachers, TE Kd-Ardinator / ICT

panel chairperson and the school head, who have different roles in the planning, development
and implementation of the schdwhsed ICT curriculum.

(@) ICT Teachers
To helpin implementing the schoddased ICT curriculum, ICT teachers are encouraged
to:

| acquaint themselves fully with the structure, organisation and learning targets of the
curriculum;

| help students to identify their specific area(s) of interest in ICT,;

I explainclearly to students the overall aims, learning targets, and expectations of the
schootbased ICT curriculum;

| foster an active learning environment for students, strengthen their skills in learning
how to learn, and help to develop their full potentidesrning ICT;

| initiate the sharing of teaching ideas, knowledge and experiences to foster peer
collaboration, support and professional exchange to improve the learning and teaching
of ICT;

| keep abreast of the latest developments in ICT curricula and imwén ICT; and

| participate actively in professional development courses, workshops, seminars, etc. to
enhance professionalism.
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(b) TE KLA Co-ordinator / ICT Panel Chairperson
TE KLA co-ordinator / ICT panel chairperson steers andmmbnates the developnt
and management of the schialsed ICT curriculum, and monitors its implementation.
He/ she also serves as a fnAbridgeo between
members. TE KLAco-ordinator / ICT panel chairperson should lead the panel to:
set a akar direction and plan for its own schdi@sed ICT curriculum;
decide on which modules to offer in the
needs, interests and prior knowl edge in
practical constraints;
| collect and analyse evidence of studentso
curriculum planning and instruction;
| monitor the implementation of the curriculum, and make appropriate adjustments in
strategies for learning and teaching; and
| manage and use thearning and teaching resources, including hardware, software
and computer rooms, systematically and effectively.

— —

To facilitate coordination and collaboration among panel members, TEcK{okdinator

/ ICT panel chairperson is encouraged to:

I appoint leve co-ordinators and work closely with them to ensure coherence in
planning, instruction and collaboration among teachers;

I hold regular meetings (both formal and informal) to discuss matters such as schemes
of work and choice of textbooks, and to explorericulum strategies to enhance the
guality of learning and teaching;

I promote professional exchange on subject knowledge, learning and teaching strategies
by means of peer coaching and lesson observation, collaborative lesson preparation
and team teaching;

I encourage panel members to participate in professional development courses,
workshops, seminars, etc.; and

I make the best use of the resources available in school.
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(c) School Head

Schoolhead takes the leading role in planning, directing and supporting schsed

curriculum development. With regard to ICT, he/she must understand the needs of the

students, the strength of the ICT panel and the organisational culture of the school. School
head is encouraged to work closely widputy head(s)academicmaster($ to carry out

the following functions:

Il Understand studentsod needs, strengths an
learning ICT in their wholgerson development;

I Understand the strengths of teachers, and assist the TEdbAdinator / ICT panel
chairperson to deploy teachers flexibly to teach the Compulsory and Elective Parts of
the curriculum;

| Coordinate the work of KLA leaders and subject panels, and set clear targets in
curriculum development and management;

I Provide support for trying out neinitiatives in the learning and teaching of the ICT
curriculum (e.g. flexible timeabling to facilitate collaborative teaching and peer
lesson observation among teachers; and flexible grouping of students for topics of
different kinds);

| Convey a clear essage to parents regarding the significance of ICT education; and

I Network with other schools to facilitate professional exchange of information and
sharing of good practices.
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Chapter 4 Learning and Teaching

This chapter provides guidelines and suggestifor effective learning and teaching of the
ICT curriculum. It is to be read in conjunction with Booklet 3 in enior Secondary
Curriculum Guide(2009), which provides the basis for the suggestions about learning and
teaching set out below.

4.1 Guiding Principles

The following section outlines the rationale and guiding principles for effective learning and
teaching in ICT.

Knowledge Knowledge exists in different forms and contexts. Some knowledge is
established while some is dynamically changargl contextualised. In order to be
useful, all knowledge has to be constructed by the learners;

Learning: Learning takes place in different ways. Knowledge can be acquired from
instruction and reading the literature. Knowledge can also be learnt thegpghence
followed by reflection. Finally it can be learnt through collaborative interaction with
others;

Understanding the learning targets Each learning activity should be designed with
learning targets which are clear to both teachers and ssydent

Teaching for understanding The pedagogies chosen should aim at enabling students to
understand what they are learning rather than just to memorise it;

Building on prior knowledge and experienceThe learning activities should be planned
with theprior knowledge and experience of students in mind;

Using a wide range of pedagogiedA range of learning and teaching approaches and
activities should be designed to suit di f
styles, so that effective learigican be achieved by all;

Promoting interaction: Teachers need to bring about interaction in which students can
explore what they know and donot know, al
openended questions that get students thinking and offeringsyiso that students can

learn from each other;

Promoting independent learning Generic skills and reflection can be nurtured through
learning activities in appropriate contexts of the curriculum. Students should be
encouraged to take responsibility foeir own learning;

Using formative assessmentAssessment activities should be designed to collect and
provide information to improve learning and teaching;

Effective use of resourcesVarious types of teaching resources should be employed as
tools for karning;
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Enhancing motivation: Learning takes place best when students are motivated to learn.
Appropriate motivation strategies should be used to arouse the interest of students;

Maximising engagement In conducting learning activities, it is importafdr all
students to be mentally engaged in each activity; and

Catering for learner diversity: Learnershave different characteristics and strengths.
Teachers should employ various strategies to cater forleaaterdiversity, for example
by establishig a learning community in whiclearnersof varied ability support each
ot her s | earning.

The learning and teaching of tkenior secondariCT curriculum should aim to: enhance
studentso6 capacity for | ear ni lhbgusihgoavdrietygof n; de
pedagogical approaches; and enhance their motivation through appropriatesdtiggt

which enables them to improve their level of performance. Effective learning requires
constructive feedback and makes assessment an intedraf [garning and teaching.

4.2 Teacher and Student Roles

In learning and teachingctivities, teachers and students take on a variety of roles to make
learning more effective. Some of these roles are elaborated below.

Teachers are the consultants/instructors on computer knowledge; and both teachers and
students are learners

Teachers need to have andepth understanding of the theories, principles and concepts of
computer technology so that they can help students to create useful cognitive maps;tcons
knowledge, apply it to reaborld settings, relate ideas to each other and address
misconceptions. They can serve as role models by demonstrating (i) computer knowledge and
insights, (ii) flexible and critical thinking, and problesolving skills and(iii) standards to be
pursued and upheld.

By acting as role models for lifelong learning through continuous-upelating and
seltfimprovement in both computer and pedagogical knowledge and skills, they can inspire
students to learn and create knowledgd become lifelong learnetdowever, teachers also
learn if they become partners in the process of constructing knowledge.

Teachers are knowledge facilitators and students are knowledge seekers

Teachers should act as ,fnatdustldispersséraf factsoahd st u
information in a studententred teaching approach. They can provide appropriate guidance

and assistance in helping students to solve problems, or carry out projects in which students
seek solutions, learn how to findeehlnt information, and make connections among concepts,

skill elements and experiences.
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Teachers are resource consultants and students are resource collectors

Teachers lead students to develop the capacity fordselftedlearning by locating and

secu i ng tools and r esour c &usdentsengage ip gearchiagd st uder
collecting resourceactively discriminating information andinderstandingthe materials

through seHdirected learning, anywhere and at any time.

Teachers are assessors; students are assessed, but at times are also peer and
self-assessors

Teachers should assess students individually, as well as the class as a whole, by using a
variety of assessments of different aspects of learning, both formative and summatiwe. The
need to judge each studentds stage in | earni
critically. Students should receive constructive feedback and encouragement, and they can
also assess themselves. In addition, students can assess othds gheinassessment) to

help improve their learning.

Curriculum

What is worth
learning?

Alignment
for student
learning

How do
we know
students
have

learnt?

How do
students
learn and
teachers
teach?

Pedagogy Assessment

Figure 4.1 ATrinityo of student | e

4.3 Approaches and Strategies

During the threg/earsenior secondariCT curriculum, students work towards the learning
targets of fAknowledge and understandingo, i
Chapter 2. To help teachers and to enhance the effectiveness of learning and teaching in the
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context of ICT, examples of learning activities for a number of tapi¢dke curriculum are
introduced in this chapter. Teachers should note, however, that:

the suggestions are by no means the only approaches/activities which can be used to teach
the topics specified in the exampliego facilitate learning, teachers cam@oy a wide
range of teaching strategies to suit the different needs of their students; and

the examples in this chapter aim to illustrate the more significant learning outcomes that
can be achieved in lessons but, in fact, students can achieve a mingaening targets
during the same learning process.

4.3.1 Acquisition of Content Knowledge

The curriculum provides students with access to vast networks of information. During their
studies, students should: develop knowledge and understanding aftjeeand organisation

of computer systems; understand the mé¢ationships between hardware, software and data;
and realise the social, ethical and legal issues related to thel@3e of

Example 1

Compulsory Part

Module: A Information Processing

Topic: a Introduction to Information Processing

Theme The inputprocessoutput cycle of a vending machine

Students are asked to describe the working cycle of a vending machine in terms af input,
process and output. Students may come to a conclusion sta@ied program which follows
the input processoutput cycle governs a vending machine.

In the process of getting to this conclusion, students need to identify and examine the
components of an information system (the vending machine). In doing so, thelisoaver
that many dailylife incidentsi both computebased and nenomputetbased processésare
examples of informatioprocessing.

4.3.2 Development of Generic Skills

The senior secondaryCT curriculum involves a variety of classroom activitissich as
reading reference materials, collecting data/information, designing and processing. Generic
skills, especially creativity, critical thinking and problemlving skills, are integrated into the
learning and teaching of the subject.

Creativity
Students can develop their creative abilities by, for example, generating ideas of their own,

making new combinations of old elements, using different strategies to solve a programming
problem and working out different database designs.
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Example 2

Elective Part

Option: B Data Communications and Networking
Topic: b Network Design and Implementation
Theme  Network design for a clubhouse

A teacher gives the class the task of designing a computer network model for a clupbhouse.

The resulting model does hbave to be a working prototype but should convey the
features of the intended design ideas. In this activity, students have to use their imagin

different topologies, rearrange the cables etc. when making the prototype.

key

ation to
create a new look or add new functional features to the clubhouse. They can experiment with

From the conceptualisation of initial ideas to the realisation of the final design, students are
encouraged to generate more than one design solution and then critically appraise the

aeshetic value and functional characteristics of each design.

Critical thinking skills

Students have to reflect regularly on their ideas, designs, choices of materials and tools in

relation to the task set. Students develop their critical thinking dkitbsigh such processes.

Example 3

Elective Part

Option: A Databases

Topic: b Relational Databases

Theme A database for a library book reservation system

( Not e: This example focuses on the dejvel opr

elabaated version to illustrate the integration of generic skills is given in Appendix 1.)

Students are asked to create a simple relational database for a computerised library book

reservation system for their schools. In this task, they investigate the opédtigir
schoolmates and provide solutions for developing such a system.

The process of developing the solution

S

following activities: (1) analysing the requirements of a computerised book resaryati
system; (2) creating a simple relational database; and (3) appraising various aspects of the

solutions against the design specifications.

Problem-solving skills

In studying ICT, students are provided with many activities to develop their praolemg
skills.
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Example 4

Elective Part

Option: C Multimedia Production and Web Site Development
Topic: a Multimedia Production

Theme Presenting a report on the Sports Day

Students are asked to make use of their ICT skills to present their oloserva their
school 6s Sports Day on the Internet. Tlhey
and on what equipment they have to use during the Sports Day. In order to make the
presentation more interesting, students have to employ differetmodseto produce the
desired effects.

In this activity, students develop their probkswiving skills by identifying the problems,
designing their own solutions, gathering the necessary information, selecting the best possible
solution, and presenting aedaluating their results.

4.3.3 Development of Values and Attitudes

In thesenior secondarkCT curriculum, students are expected to appreciate how information
literacy and the sharing of knowledge usi@y influence decisiormaking and shape our
socidy. They should develop responsible and positive attitudes towards thelG3e of

Example 5

Compulsory Part

Module: E Social Implications

Topic: c Intellectual Property

Theme A debate on the benefits and risks of different software licensiregraeh

Students have to debate the benefits and risks of different licensing schemes such as freeware,
shareware, open source software and copyrighted software from the perspectives of Users and
software developers.

In this activity, students develop pagé values and attitudes towards the idea of intellegtual
property and copyright, and then are more aware of the ways to reduce intellectual property
theft on digital property.

4.3.4 Choosing Appropriate Strategies

Learning ICT is a complex, multacetal, active and interactive process. Apart from the
traditional lecturing approach, active learning elements should be infused into classroom
activities for effective learning and teaching. Teachers should employ a repertoire of
strategies to provide studsnivith multiple ways to acquire the knowledge, concepts and
skills that this curriculum encompasses; and they should help students to gain a deep
understanding of content knowledge, as well as generic skills, such as psudamng,

critical thinking, crativity, communication, metaognition, and the capacity to learn how to
learn.
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Teachers must, therefore, not only be knowledgeable al®Ut but also have the
pedagogical skills and knowledge to deliver the curriculum.

Teachers should also strive tevelop the potential of every student to the full. For this
purpose, they should adopt enquiry and probb@®ed learning, provide prompt support to
students, interact with them as a facilitator of learning, and provide timely and useful
feedback.

Direct instruction

Direct instruction involves transmitting knowledge from teacher to student, often in small
steps, after which the teacher checks on student understanding through questions. In general,
direct instruction has four teaching functions: presgntiew material, guiding practice,
correcting and providing feedback, and encouraging independent practice. This method has
been shown to be particularly effective in areas which involve -stelttured,
straightforward tasks where teachers can providergegeidelines and students can practise
independently. An example of the use of a direct instruction approach is given below.

Example 6

Compulsory Part

Module: A Information Processing

Topic: d The Use of Office Automation Software

Theme Designng and creating effective formatted documents or reports using a
word-processing tool

This class is conducted in the computer room. The teacher demonstrates how to perform
various formatting features, such as tables, columns, text frames and grapmgsa usi

computer and projector. After the demonstration, the students practise on their computers, the
teacher observes them and gives feedback. Through individual practice, students learn
various formatting methods and note the effects of the formattingrésatThis knowledge
and skill gives them the background for performing more meaningful tasks such as greating
advertisement fliers and newsletters in the future.

Enquiry

In an enquiry approach the students find out information by themselves. The engag
complex cognitive processes which require thoughtful discourse, and are often involved in
self-directed learning. They are invited to make assumptions and predictions and debate
alternatives in a meaningful context and so develop their critical tigraills. Students are

also encouraged to provide explanations/elaborations of their answers. The concept of
teaching as enquiry is illustrated in the following activities which may take place inside or
outside the classroom.
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Example 7
Elective Part

Option: A Databases
Topic: ¢ Introduction to Database Design Methodology
Theme Analysing simple scenarios in business, education or other fields and cr

simple ER diagrams involving binary relationships only in designing a databa

(Note: This example focuses on using an engliaged strategy. An elaborated version us
multiple teaching strategies is given in Appendix 2.)

One or two weeks before the lesson, the teacher asks students to form pairs and
investigate the data reqad for a school library system. Students are encouraged
through the procedures for borrowing and returning books in a public library if the 9
library system has not yet computerised. They are also asked to search for related infq
from the Internet, and discuss the relevant issues with their classm
librarian/friends/parents. Students need to think critically about the data involved in

system. They have to write down the static data (e.g. about users of the system,

stucent_number, student_class, and about books (such as ISBN, title, author, publisk
the dynamic data to be recorded when a book is borrowed or returned, and then de
construct the database tables for a school library system.

In the classroomhe teacher asks three to four groups of students to present their fi
during lesson time. The students need to state the assumptions they have made :
functions of a school library system, and provide explanation for their designs of th¢
structures. Various creative designs may arise from the knowledge they have gaing
seltdirected learning in the previous stage. The teacher should offer hints to the stu
they are unable to identify the critical data required during this .s{egg that the boo
return/borrowing process requires data such as student_number, ISBN, date_borrg
return). Students can compare different designs and examine critically hoy
information/functions (say books on loan, books not returned dfeedtie date, the mo
popular books during a period of time, etc.) can be derived/performed from the sug
table structures of a database. By asking students to present their designs with exp
and allowing them to observe their peers doing shee, students learn how to ma
important and rational decisions about the information to convey and how to con
Besides learning the content of the topic, students learn to work collaboratively, and
each other 6s conttheitatksuceessfmlly. i n compl et i

eating
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Scaffolding

Scaffolding provides temporary taskiented support which allows students to perform tasks
or solve problems which they cannot accomplish on their own. It is an interactive process in

which the student is assisted tthers (teachers or peers) to acquire knowledge or skill
learning to take place, a learner must have sufficient background knowledge to be
start to process new information into personal knowledge. Scaffolding helps learners t

. For
able to
0 make

connectios between what they already know and the new information being presented; and
in this way, it develops mental schemas, into which the new information is integrated and
becomes personal knowledge that is meaningful to them. For example, at the stathtbe te

might explain what is to be learnt, to assist the learners in knowing where they are goi

ng; and

in the scaffolding activities, he/she needs to pay particular attention to inconsistencies in
|l earnersd responses as t lhoesjatenroa.y | ead to stud
Example 8

Elective Part

Option: A Databases

Topic: ¢ Introduction to Database Design Methodology
Theme Creating simple ER diagrams.

In creatingER diagrams, the teacher may want to see if students can identify entities a
attributes in a simple scenario (e.g. a simplified public library system); or he/she may s
that students start by identifying entities only. If this fails, the teacher needs to point

entities (e.g. BOOK, READER) and ask students to name thigudggts for the entities in tur,
(e.g. Title, Author, Publisher and ISBN for BOOK; -liimber, Name, Address fq
READER). After entities and their attributes are identified, the teacher may ask stud
discuss the possible relationships between entiéied; the students will produce vario
designs based on the knowledge they have gained from previous experience. The
should prompt students that different function requirements of a system may need d
database designs (e.g. keeping the otriean status of a book may require fewer table
the database compared with keeping the

For successful scaffolding, teachers should give just enough support to enable stu

and the
uggest
put the
n
Dr
nts to
us
teacher
ifferent
S in
bookd

dents to

carry out the task.
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Feedback

During the learning and teaching process, teachers can give informal feedback to help
students to see what they need to do to achieve the learning objectives or enhance their

learning further. Teachers should also encourage students to express themselves openly and

share their work in class. The feedback provided should be constructive and supportive and
avoid | ower i-esigemsAlso,dtedertssliuldsbe éntouraged to develop the skill
of giving useful feedback to their peers. With the increased useocp learning, timely
feedback from teachers, peers or even experts from outside the school helps students to
reflect on their thinking and build up their personal knowledge.

Example 9

Elective Part

Option: A Databases

Topic: ¢ Introduction to Datbase Design Methodology
Theme Understanding the concepts of data redundancy

esents samples of fAExami|jnat.

The teacher pr
fidat a, records, f i e lta Ble/sherthebn f i |

to identify

ol
e 0

asks students to present ABOOKO i nformation

information in a threeolumn table with title, author and publisher as column headings. If

students are asked to give more examples of book dategusit he school 6 t e
likely that the same publisher will appear in the table a number of iinaesl the teacher
should point out the possibility that the same publisher may appear differently in the table
(e.g. due to typing errors). Theacher can then ask students to discuss the possible
consequences of duplicated data in the table if the data are to be updated i dntlii@so
suggest how to prevent storing duplicated
database compts and thus improves their learning of database design.

Timely feedback from teachers helps students to reflect on their thinking and enhances their
understanding and retention of new content knowledge.

Co-construction

Teachers can hees instheuodkcenstructsioh ofpkaawtedgeDuring the
co-construction process, both teacher and students contribute ideas regarding a topic.
Teachers facilitate discussion by asking oepaded questions and require students to
compare and defend their owrgaments. Sometimes teachers might set some constraints or
counter arguments to students in order to lead them to the expected direction. By doing so
students will have to generate, review and modify their ideas along with their peer and
teachers. This itative process allows teachers and students working together as facilitators
and learners with changing roles which leadsntowledgecreation through coonstruction.
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Example 10
Compulsory Part

Module: E Social Implications
Topic: c IntellectualProperty
Theme  e-forum on acts of infringement of copyright

Teachers can make use of the school intranet to allow discussion between themse
students, and among students. They can startfame um on the top
economic implicae i ons of acts of i nfringement
post an item of news, a court case, a URL etc. related to the issue, and then give his/h
on the material posted by other students. The teacher should participate on abasjs)
encourage critical thinking, and prompt students to think logically and provide evitte
supporttheir opinions.By sharinghig’her thoughts through this electronic platform, e
participant also gains deeper understanding of the topic besagsdied.

Discussion/debatean be carried owutside the classroorieedback and reflection may le
to new questions and the cycle of learning moves forv&itdlents discuss and answer e
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4.3.5 Teaching for Understanding

Knowledge and skills learnt at the level of rote memorisation rarely transfer to other contexts.
The transfer of learning occurs best when students understand the underlying principles that
can be applied to problems in new situations.

To promote understanding, teachers need to know clearly what it is they want td~t@ach
instance, in Exampl6, the teacher introduced how to design and create formatted documents
or reports effectivelyoy demonstrating various formatting features and asking students to do
meaningful tasks related to the real world.

Secondly, teachers should identify what is worth understanding. Faced with the rapid
advances in computer technology, students should t@®ueaged to read computer journals

and magazines, update their computer knowledge and skills through various means such as
educational newsgroups and websites available on the Internet, and attend workshops or
participate in contests in order to enrichithearning experiences. All these activities help to
devel op studentsd potenti al in the computer
lifelong learners.

Thirdly, teachers should decide how to teach for understanding. For instance, in Example 7,
the teacher should help students to understand the design methodologyRidiagrams. In

pairs, students analyse simple scenarios in the school library; and by the time they present
their designs with explanations, they should have developed theirstamtting of the
content, and l earnt to wor k coll aborat:
completing the task successfully.

v el
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4.3.6 Learning Outside Classroom

Teachers should explore opportunities for students to learn in authentic settings. Such
experiential learning enables students to achieve certain learning goals that are more difficult
to attain through classroom learning alone.

Libraries, government departments, public institutions andgomernment organisations are

all potential sourcesf information for studying different issues in tbenior secondariCT
curriculum. In fact, opportunities for learning exist everywhere in the community. Schools
can also make use of their connections to arrange-bmger exchange programmes or
vists to broaden sICidentsd horizons on

There are also organisations which are willing to support student learning of the curriculum
in various ways, such as providing updated information, producing curriculum resources, and
organising competitions and Ika. One of these competitionis the HKOI, which is
co-organised by the government and a-gonernment organisation requires students to
learn computer programming at a level they do not usually reach in class.

4.4 |nteraction

Interaction between thstudent and the teacher can motivate learning and provides support
and encouragement; and interaction among peers helps students to consolidate ideas, test
hypotheses and affirm opinions.

Interaction is supported when, for example:

teachers facilitatehe exchange of ideas, attitudes, and opinions;

both students and teachers cultivate an accepting atmosphere which helps to develop
creativity, opermindedness, objectivity and respect for the views of others;

teachers provide insightful and timely inputldeedback to students;
teachers make gooduseofoemded questi ons to stimul ate
teachers enrich discussion without dictating its direction, and keep distractions and
interruptions to a minimum,;

teachers shift from interaots which are brief and random to those which are longer and
more sustained,;

teachers are sensitive to the way their expression, gesture, body language, physical stance
and location in the learning environment can affect the type and quality of interaction

both students and teachers recognise that they are influential models during interaction;
and

students work in groups to develop their ability to communicate effectively.

The purpose for interaction must be meaningful to the students. Opportunitidd bbeou
provided for students to exchange ideas and opinions; and the teacher should not dominate
the discussion and conversation during such exchanges, but should encourdengsand
creativity.

The following example helps to illustrate how intéi@c can be included in a learning task.

95



Example 11
Elective Part

Option: B Data Communications and Networking
Topic: b Network Design and Implementation
Theme  Building/upgrading a computer network

In this task, interaction can take place betwtmachers and students, and among stud
themselves to provide valuable learning opportunities.

At the beginning of the lesson, students study a networking project prepared by the
which may involve building a new network or upgrading an existing. Students ar
organised into small groups. Rg¥aying interviews are arranged in which some stud
play the part of network users and others of network engineers. In the process of g
information for the proposed network, students havendgotiate with other classmatg
Through actively involvement in pets-peer interaction in a meaningful context, stude
improve their communication skills: they become aware that appropriate protocols, m
and tone have to be used in verbal (ageto-face or by telephone), written (e.g. reports «
letters) as well as visual communication (e.g. using graphical image models), and lea
to phrase their messages to obtain the desired responses.

In the next stage, students conduct a needysisabnd have to translate the needs ident
into specifications for the proposed network, based on the requirements gathered f
interviews. They then design a network to meet the requirements and represent
diagram. At this stage, the tdeer plays a variety of roldsas a knowledge facilitator an
resource consul tant. He/ she monitors s
to studentsd enqui r i-selging skils anducteativity. &tudents tadt
bothknowledgeseekers and resource collectors during the process.

At the end of the activity, each group gives a presentation of its work in front of the
class, in which they have to justify their designs based on technical con
costeffectivenessand other considerations. Each group also has to respond tc
guestioning on its design from the teacher, as well as other groups. At this point, b
teachers and students take on the role of assessors.

During the process, students face challenge well as receiving qualitative feedback fr
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different parties, which offers opportunities for sedflection and further learning.
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4.5 Catering for Learner Diversity
4.5.1 Different Strategies

Catering forlearnerdiversity should involve the use of @ppriate strategies to ensure that
all learnerslearn and perform to the best of their abilities. A mdithensional approach
involving a variety of different strategies, such as those set out below, may be helpful:

Enhance st udent sithrougmarousing their curiasity byi usirg ttantents

and contexts that appeal to the relevant-grgelp, encouraging them to value their
achievements, and controlling the level of challenge and the risk of frustration in
problemsolving;

Give recognitona st udent sodo performance, which is t
their selfesteem. There is no need to try to force students to be successful at everything,
every time;

Provide encouragement whenever appropriate by giving constructive responses to
sudent s6 creative work and/or by involving
Get students to work on different topics or units of varying levels of difficulty;

Modify the pace of instruction according to the abilities of students, and structure
activitiesso that students explore, explain, extend and evaluate their progress;

Make use of a variety of resources (e.g. the Internet, newspapers, friends, parents) instead
of just using textbooks;

Encourage cooperative and collaborative learning to enrich thspemives and
experiences of students; and

Encourage more able students to do more challenging tasks or even take part in
worldwide competitions.

4.5.2 Different Learning Styles

Students have a variety of learning styles: some learn best by reading, or bygvatbers
perform, whil e some prefer Al earning by doi
individual students in their class learn best. Teachers should not be seen as the only source of
support in helping students with different learning stytesy should be trained to learn by
themselves and encouraged to see their fellow schoolmates as learning partners. By providing
four options in the Elective Part, tteenior secondaryCT curriculum aims to cater for

students with different interests apdstsecondary aspirations.

4.5.3 Learners with Special Education Needs

Based on t he principle of Aone C uSpecialc ul um
EducationaNeeds (SEN) follow the same school curriculum as other students.

Students with learning difficulties

Equal opportunities should be provided for students with learning difficulties to gain essential
learning experiences from activities inside and beyond the classroom. However, some
adaptations to the learning materials and the teaching appsaelre to be made to meet
their needs. The curriculum should be balanced, with due consideration given to their
intellectual, personal, emotional and social development. Teachers also need to refine the
objectives and expected learning outcomes to ahgmtmore closely with the abilities of
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such students, and monitor their progress closely and regularly. Teachers should use a variety
of means to cater for their special neédir example by presenting the subject content
through different means, e.g. tmedia and other technologies, and allowing the students to
express their ideas in their preferred form (e.g. drawings, videos, oral reports).

Example 127 Visually impaired children

Teachers should choose appropriate learning materials to meettieaiesisually impaired
students. For example, printed materials and diagrams may have to be adapted by using
contrasting colours, tactile marks, enlarged size, and increased boldness and spacing. Also,
training in operating computer access devices néedse given, including the following
skills: screen review skills in braille or in visual enlargement, printing skills with a braille
printer, and the use of optical character recognition techniques for transformation| Also,
depending on the degree of inmpa@ent, they have to be trained to use one, or more, of the
following special adaptive devices before they can manipulate the different processes of a
computer system:

(@)  screen enlargement devices or software;
(b)  voice synthesisers;

(c) braille dispays on computers.

Gifted students

Gifted students have educational needs that differ in nature from those of other students, and
schools need to respond to these and develop their potentialsehi@ secondaryCT

curriculum provides effective waysf aurturing giftedness. For example, writing more
demanding programs can esdivlaqskilés, agdi pfotnatedtheis t u d e 1
reasoning and creative abilities; and the use of a database and spreadsheet can enable them to
carry out powerful da analysis. In addition, teachers may consider adopting the following
strategies:

Use an enquirpased learning approach, with opamded questions that have multiple
solutions or multiple paths to solutions. Also, encourage them to formulate their own
ways of finding the answers to complex questions;

Use highedl e v e | guestions i nivfod viin gd ifsamchuysos iamgd phrv
Use a problenibased learning approach that encourages them to define the problem and
work out how best to solve it;

Provide oportunities for them to move beyond the curriculum to study topics which are
of particular interest to them and/or design activities related to current lessons that
challenge them; and

Encourage them to take part in Kgdlated competitions such as the HKO widen their
exposure and help them to fulfil their potential in specific areas of ICT.
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4.6 Building a Learning Community

The Internet has proved to be a very effective platform for building learning communities
among teachers and students. Intertechnologies and services such as newsgroups,
discussion forums and blogs are readily accessible, and can be easily customised to build a
virtual community to serve a common learning goal. However, the technology itself does not
guarantee the success aflearning communityi both teachers and students need to
participate actively and share their knowledge, experience and expertise in building and
maintaining a successful learning community.

4.6.1 Co-construction in a Learning Community

As members of # learning community, teachers take the lead in fostering a sharing culture,
learning with their students, encouraging peer learning and group work, and taking part in the
co-construction of knowledge. Students come to treat their teachers and classsnates a
partners in learning, share views with them, interact with one another and learn to appreciate
and value the views of others.

4.6.2 Developing Student Potential in a Learning Community

Many learning and teaching activities can be designed to provide studigmtgvays of
participating in a learning community. By taking on different responsibilities, students have a
wide variety of experiences and develop different kinds of expertise. Learning and teaching
activities should be organised in such a way thatestisdare encouraged to go beyond the
common knowledge base and seek to approach issues in their own ways so as to generate
new ideas and perspectives.

With the help of the latest technologies such derem and blog,studentstudent and
studentteachermteraction may be extended anywhere and anytirtgdasuthe classroonBy
responding to teaché&®penrended questions, students have to compare, discriminate,
critique, appreciate, and defend their own or other stud@rmpsmentlin this way, a learning
community is createdStudents are encouraged to learn independently and think carefully
before responding to others
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Chapter 5 Assessment

This chapter discusses the role of assessment in learrdngeachingthe senior secondary

ICT curriculum the principles that should guide assessment of the subject and the need for
both formative and summative assessment. It also provides guidance on internal assessment
and detailsof the public assessment o€T. Finally, information is given on how
standards are established and maintained and how resulepartedwith reference to these
standardsGeneral guidance amssessment can be found in 8enior Secondar€urriculum
Guide(SSCG)(CDC, 20®).

5.1 The Roles of Assessment

Assessment is the practice of collecting evidence of student learning. It is a vital and integral
part of classroom instruction, and serves several purposes and audiences.

First and foremost, it gives feedback to students, txachschools and parents on the
effectiveness of teaching and on student strengths and weaknesses in learning.

Secondly, it provides information to schools, school systems, government, tertiary institutions
and employers to enable them to monitor starslardi to facilitate selection decisions.

The most i mportant role of assessment i's ir
progress. However, in the senior secondary years, the more public roles of assessment for
certification and selection come the fore. Inevitably, these imply high stake uses of
assessment since the results are typically used to make critical decisions about individuals.

The Hong Kong Diploma of Secondary Education (HKDSE) provides a common
endof-school credential that gig access to university study, work, and further education and
training. It summarises student performance in the four core subjects and in various elective
subjects, including both disciplireriented subjects (including ICT) and the né&pplied
Learning courses. It needs to be interpretedconjunctionwith other information about
students as shown in the Student Learning Profile.
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5.2 Formative and Summative Assessment

't i s useful to distinguish bet weespessinéne t wo
forl earni ngo aofldedmasiseg & ment

AAssesferimnemr ningo is concerned with obtainin
and utilising this to make learning more effective anthtmduceany necessary changes to

teaching strategies We r efer to this kind of assessmen
is all about forming or shaping learning and teaching. Formative assessment should take

pl ace on a daily basis and typically invol ve
AAssesoSlmeanrtni ngo i s concerned with deter mini
to as fAsummati ved assessment, because it i S

taken place. Summative assessment is normally undertaken at the conalwsgignificant
period of instruction (e.g. at the end of the year, or of a key stage of schooling) and reviews
much | arger Achunkso of | earning.

In practice, a sharp distinction cannot always be made between formative and summative
assessment, becaud®e same assessment can in some circumstances serve both formative
and summative purposekeachers can refer to the SSCG for further discussion of formative
and summative assessment.

Formative assessment should be distinguished from continuous asse3tménmtmer refers

to the provisionof feedbackio improve learning and teaching based on forarahformal
assessment dftudentperformance while the latterrefers to theassessmentf st udent s 6
ongoing work and may involve rgrovision of feedbackhat helpso promote bettelearning

and teachingFor example, accumulating results in class tests carried out on a weekly basis,
without giving students constructiieedback may neither be effective formative assessment

nor meaningful summative assessine

There are good educational reasons why formative assessmoeidbe given moreattention

and accorded higherstatus than summative assessment, on wdgbbolstended to place a
greater emphasis in the past. There is research evidence on tlieidleaffects of
formative assessment when used for refining instructional degisadng in teaching and
generating feedback to improve learning. For this reason, the CDC tegmoriing to

Learni The Way Forward in Curriculum Developm@DC, 2001yecommended that there
should be a change in assessment practices, with schools placing due emphasis on formative
assessment to make assessrfwriearning an integral part of classroom teaching.

Another distinction to be made is betweenternal assessemt and public assessment.
Internal assessment referstte assessment practe¢hat teachers and scho@mploy as

part of the ongoing learningndteaching procesduringthe three yearef senior secondary
studies In contrast, public assessment reféo the assessment conducted as part of the
assessment process in place for all schools. Within the context of the HKDSE, this means the
public examinations conducted by the HKEA@n balance, internal assessment should be
more formativewhereaspublic assessmertends to banoresummative. Neverthelesthis

need not be seen asimple dichotom

5.3 Assessment Objectives
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The assessment objectives are closely aligned with the curriculum framamdttie broad
learning outcomes presented in eartieapters.

The learning objectives to be assessd€ihare listed below:

1.
2.
3.
4.

5.

6.

develop knowledge and understanding of the range and organisation of computer
systems, and the interrelationships between hardware, software and data;

realise the social, ethicahd legal issues pertaining to the use of ICT,;

use a range of applications software effectively, ethically and with discrimination to
support information processing and problsaiving;

demonstrate an understanding of methods for analysing problemsaandgland
implementing solutions using ICT,;

appreciate how information literacy and the sharing of knowledge using ICT influence
decisionmaking and shape our society; and

develop responsible and positive attitudes towards the use of ICT.

The majority ofthe above assessment objectives are applicable to both internal and public
assessment, while some may not be applicable to public assessment. Those objectives
applicable to public assessment are listed in the Regulations and Assessment Frameworks
publishal by the HKEAA.

5.4

Internal Assessment

This sectionpresentsthe guiding principlesthat can be used athe bass for designing
internal assessment and some common assessment priacti@Efor usein schools Some
of theseprinciplesare commorto bothinternaland public assessment.
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5.4.1 Guiding Principles

Internal assessmenpractices should be aligned with curriculum planning, teaching
progression, studemtbilities and local school contexts. The information collected will help
to motivate promoteand monitorstudent learningandwill also help teachers to find ways of
promoting more effectiveearningand teaching.

(&) Alignment with the learning objectives

A range of assessment practices should be used to assess the achieveméatenf dif
learning objectives for wholperson development.These includepractical tasks, written
tests, projects and oral questionifidhe weighting given todifferent area in assessment
should be discussed and agreed among teach&he &sessment purpes and criteria
shouldalso be made known to students so that they hawellaunderstanding of what is
expected of them.

(b) Catering for the range of student ability

Assessment practices incorporating different levels of difficulty and diveosiesshould be
used to cater for studentvith differentaptitudes and abilities. This helps to ensurthat the
more able studenw@re dallenged tadeveloptheir full potentialandthe lessable onesare
encouraged to sustaiineirinterest and succeed in laarg.

(c) Tracking progress over time

As internal assessmeshould not be aneoff exercise, schools are encouraged to use
practices that can trad&arningprogress over time (e.g. portfolios). Assessment praabices
this kind allow students to seheéir own incremental targets and manage their own phce
learning which will havea positiveimpact on theicommitment to learning

(d) Timely and encouraging feedback

Teachers should provide timely and encouraging feedttaokigh avariety of meanssuch
as constructive verbalcomments during classrooractivities and written remark on
assignments. Such feedbabklps students sustain their momentum in learniagd to
identify their strengths and weaknesses.

() Making referencedaextt o the school 6s con

As learningis more meaningful when the content or process is linkedgettang which is

familiar to students, schools are encouraged to design assessment tasks that make reference to
the schodk own context (e.dts location, relationship witthe community,andmission).

() Making reference to current progress in student learning

Internal assessment tasks should be designed with reference to Siculeetd progressas

this helpsto overcomeobstacles that may have a cumulathegative mpact on learning

Teachers should be mindful in particular of concepts and skhish form the basis for
further development in learning.
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(g) Feedback from peers and from the students themselves

In addition to giving feedbackeachers shouldlso proide opportunities fopeer assessment
and selassessmenin student learning The former emables students to learn among
themselvesand the lattepromotes reflective thinkingvhich is vital for studentlifelong
learning.

(h) Appropriate use of assement information to provide feedback

Internal assessment provides a rich source of data for providing evibeses feedback on
learning in a formative manner.

5.4.2 Internal Assessment Practices

A range of assessment practices, suctprastical task, written tests, projects and oral
guestioning suited tolCT shouldbe used to promote the attainmentlud various learning
outcomes. However, teachers should note tHaggepractices should bean integral part of
learning and teaching, ndaddono activities.

Practical tasks

The acquisition of fundamental practical skills is essential for student understanc
some of the curriculum content. These tasks are stanrdaeds er enc e d
performance is matched against-pet standardspand t eachers ¢
performance on them, and give feedback, as often as necessary.

Written tests

As in other subjects, written tests are the most common mode of assessment
To reflect the curriculum aims and learning targets, sests should be geared towa
assessing students6é under st an-ardenthinkimy
skills rather than just factual recalland the inclusion of opeended questions can he
in evaluating such higherrder skills. ICT teadtrs can easily find reaetp-use onling
written tests/quizzes in various wbbsed learning platforms, which have a la
databank of question items and can give instant feedback to students.
sophisticated systems even have test items graded intleeel c at er
differences in ability.

Projects

A project is any piece of extended work from which the constraints of lesson timg
been largely removed. Asking students to carry out project work provide
opportunity for them to study apgm@ of interest in depth, and teachers may wisl
draw the following steps in the proc

Clarifying the areas of interest
Interpretation of the question
Analysis of the case
Designing a solution
Implementation of the solution
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Testing and evaluation
Documentation
Presenting the product

Throughout the cycle, teachers should help students to acquire the essential |
ICT skills for completing the project. To enhance the validity and reliability of inte
assessment, teackanay consider offering a range of project options to accomm

A

the full spectrum of studentsod apti't

Oral questioning

Oral questioning need not be seen as a form of test to be used in the language
only. It can be helpfuln other subjects also. It allows teachers to discuss matt
depth with able students, tease out the meaning of obscure statements, and fing
reasons for studentsdé conclusions. T
as it can be galuable supplement to conventional assessment methods.

Regardless of the assessment activities adopted, at the heart of effective formative assessment
is feedbacksince this provides constructive advice to students on how they can improve their
learning

The following is an example of a teacher u
performance by commenting on draft presentations:
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Module Compulsory Parit mo d u | leforiatiégn Processing

Learning outcomeStudents should be able to des@nd give a presentation incorpora
multi-media elements.

Task Students have to design and construct a rmaéilia presentation to promote Hq
Kong to potential tourists. They need to decide how to incorporate differentmedig
elements into thepresentation to convey their ideas most effectively. They s
demonstrate an understanding of the principles of effective presentation of inform;
both the process of learning and the final product.

Criteria for ongoing assessmenthe teachernforms students about the criteria fo
successful presentation:

(a) It caters clearly for the background of the target audience.
(b) It presents mukimedia information to the audience in an effective way.

Feedback for ongoing assessmdbach group oftudents participates in group discus
and shares drafts of their presentations for feedback and critique. They also submn
draft to the teacher for comment. The teacher discusses the draft with students to ch
understanding of the piiples of effective presentation of information. The final drafts
submitted with sefevaluations that the teacher includes as part of the final grades.

5.5 Public Assessment

5.5.1 Guiding Principles

Some principleguidingpublic assessmentaveut | i ned bel ow for teache

(&) Alignment with the curriculum

The outcomes that are assessed and examined through the HKDSE should be aligned with the
aims, objectives and intended learning outcomes of the new senior secondary currioulum. T
enhance the validity of public assessment, the assessment procedures should address the
range of valued learning outcomes)d not just those that are assessable through external
written examinations.

(b) Fairness, objectivity and reliability

Studentsshould be assessed in ways that are fair and are not biased against particular groups
of students. A characteristic of fair assessment is that it is objective and under the control of
an independent examining authority that is impartial and open tocpgdslitiny. Fairness

also implies that assessments provide a reliable measure of each&tpdegotmance in a

given subjecsto that, if they were to be repeated, very similar results would be obtained.
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(¢) Inclusiveness

The assessments aegaminaions in the HKDSE need to accommodate the full spectrum of
student aptitude and abilitin the Elective Part of ICT, there are four options, from which
students choose one depending on their abilities, interests and needs.

(d) Standardsreferencing

The reporting system iséstandarereferenced i.e. student performance is matched against
standards, whicindicatewhat students have to know and be able to do to merit a certain
level of performance.

(e) Informativeness

The HKDSE qualification and the assated assessment aagaminatios systemprovide

useful information to all parties. Firstly, it provides feedback to students on their
performance and to teachers and schools on the quality tfableingprovided. Secondly,

it communicates to parenttertiary institutions, employers and the public at large what it is
that students know and are able to do, in terms of how their performance matches the
standards. Thirdly, it facilitates selection decisions that are fair and defensible.

5.5.2 Assessment Design

The table below shows the assessment design of the subfbaceffect fromthe 205
HKDSE ExaminationThe assessment design is subject to continual refinement in the light of
feedback fromlive examinations. Full detailare provided in the Rplations and
Assessment Frameworks for the year of the examinatdrother supplementary documents,
which are available on the HKEAA website
(www.hkeaa.edu.hk/en/hkdse/assessment/assessment_framework/

Component Weighting | Duration
Public Paperl Compulsory Part 55% 2 hours
examination :

Paper2 Elective Part (choose one only) 25% 1% hours

2A Databaseslective

2B Data Communications an
Networkingelective

2C Multimedia Production and We
Site Development elective

2D Software Developmeetective
SchootbasedAssessmen(iSBA) 20%
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5.5.3 Public Examinations

In the public examination for the ICT curriculum, a standaedsrenced approach will be
adopted for grading and reporting student performance.

Different types of items are used to assstudentSperformance in a broad range of skills
and abilities. The types of items include multipl®ice questionsand structured
dataresponse question§&chools may refer to the live examination papers regarttiag
format of the examination and te&andards at which the questions are pitched.

5.5.4 School-based Assessment (SBA)

In the context of public assessmeBBA refers to assessmeradministered in schooksnd
markedby the studer® own teacher The primary rationale for SBA in ICT t® enhance
the validity of the assessmdoy includingthe whole range of dimensions of learning in the
curriculum: knowledge and understanding, generic skills and practical skills.

There are, however, some additional reasons for SBA in ICT. For examptguces
dependence on the resultsmfblic examinations, which may not always provide the most
reliable indication of the actual abilities of candidatéssessments based on student
performance over an extended period of time and developed by thosenaw the students
besti their subjectteacher$ provides a moreeliable assessment of each student.

Another reasorior including SBAIs to promote gositive fibackwash effeoton students,
teachers and school staff Within ICT, SBA can serve to otivate students by requiring
them to engage in meaningful activitiesdfor teachers, it can reinforce curricullaims

and good teaching practice, and provide structure and significance to an activity they are in
any case involved in on a daily basiamrely assessing their own students.

For the 2016 to 2017 HKDSE Examinations, in the SBA, students are required to complete a
project, with teacher guidance. The context of the project is related to both the Compulsory
Part and the Elective Part chosenibgividual students. Teachers are encouraged to inform
students of the assessment criteria/guidelines before they start the project, and to provide
regular feedback to them on ways to improve their learning. The project should be assessed
on the followingaspects:

Design and implementation
Testing and evaluation
Conclusion and discussion
Project management.

With effect from the 2018 HKDSE Examination, in the SBA, students are required to
complete two guided tasks focugdingleshi mdpes
Evaluationd in the development of an i nfor me
related to both the Compulsory Part and the Elective Part chosen by individual students.
Teachers are encouraged to inform students of the assessitezi@/guidelines before they

start the guided tasks, and to provide regular feedback to them on ways to improve their
learning.

Thirty hours of curriculum time have been allocated for SBA. While teachers should give
students advice and guidance oaittwork, it is essential that each piece of work is clearly
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that of individual students.Very often, skills for completing SBA can be integrated into
daily learning and teaching activities without imposing much extra workload on students and

teachers. Téfollowing example is intended to illustrate this point.

Example 11 Project skills incorporated into lessons

Module Basic Programming Concepts
Topic Algorithm Design

Knowledge/generic skills to be assessed
i) Outline the input and output requirents of a problem
i) Design and construct standard algorithms involving basic control structures

Activity description
In a timed learning task, students are required to design an examination score ¢
program to fulfil the following requirements.

It should:

- let students input their examination scores by subject
assign a grade based on the score of each subject
calculate the average examination score
output the above results on screen.

Note

Upon completion of the task, students should docurtiensolution for presentation
the class later. In solving the problem, students will go through the following step
teacher guidance:

- Problem identification
Problem analysis
Algorithm design
Implementation
Testing and debugging
Documentation.

During the process, students are actually acquiring the essential project sk
completing their ICT coursework assessment, which include:
Problemsolving skills
Time-management skills
Documentation skills

Presentation skills.

It should be notedth&@ BA i s nonoael d2amddt iTienodexeof SBATr r i
above are normain-class and oubf-class activities suggested in the curriculunthe
requirementio implementthe SBA has taken into consideration the wide rangstoflent
ability, andefforts have been made to avaidduly increasing the workload of both teachers
and studentDetailed information orthe requirements and implementation of the SBA and

samples of assessment tasks are provided to teachiesHiEAA.
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5.5.5 Standards and Reporting of Results

Standardsreferenced reportings adopted for the HKDSE What this means is that
candi dat es 0 | e arerdpertedonth rgfezende to ra sed af stamdards as defined

by cut scores on thmarkscale for a given subject.Standards referencing relates to the way

in which results are reported and does not involve any changes in how teachers or examiners
mark student work. The set of standards for a given subject can be represented
diagrammatically as shown in Figure 5.1.

Cut scores

Mark scale

Figure 5.1  Defining levels of performance via cut scores on thmark scale fora
given subject

Within the context of the HKDSE theegefive cut scores, whichreused to distinguish five
levels of performance (5), with 5 being the highest. A germance below the cut score for
Levellisl abel |l ed as o6Unclassifiedd (U).

For each of the five levels, a set of written descriphas beerdevelopedo describe what

the typical candidate performing at this level is able to do. The principle behasd th
descriptors is that they describe what typical candidzaasio, not what thegannotdo. In

other words, they describe performance in positive rather than negative terms. These
descript or savreepargeesdbe nstt ad cermme nt s yato dhdiviohealg, n o't
whose performance within a subject may be variable and span two or more |Sastsples

of studens @vork at various levels of attainment are provided to illustrate the standards
expected othem Thesesamples, when used together witle fevel descriptors, will clarify

the standards expected at the various levels of attainment.

In setting standards for the HKDSE, Levels 4 anak&setwith reference tdhe standards
achieved by students awarded gradé® An the HKALE. It needs to betressed, however,

that the intention is that the standards will remain constant overitino the percentages
awarded different levels, as these are free to vary in line with variations in overall student
performanceReferencing Levels 4 and 5 to tharsdards associated with the old gradéBA

is important for ensuring a degree of continuity with past practice, for facilitating tertiary
selection and for maintaining international recognition.

The overall level awarded to each candidestemade up of esults in both the public
examination and the SBA. SBA results for IGfe statistically moderated to adjust for
differences among schools in marking standards, while preserving the rank ordering of
studentsas determined by the school.

To provide finerdiscrimination for selection purposdbge Level 5 candidatewith the best

performance have their results annotated with the symbols ** and the nexbtggwith the
symbol *. The HKDSE certificate itselécord the Level awarded to each candidate.
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Chapter 6 Learning and Teaching Resources

This chapter discusses the importance of flexible and effective use of learning and teaching
resources, including textbooks, to enhance student learning. Schools need to select, adapt and,
where appropriate, delop relevant resources to support student learning.

6.1 Purpose and Function of Learning and Teaching Resources

The purpose of | earning and teaching resour
experiences. They include not only textbooksrkibooks and audiwisual teaching aids

produced by th&DB or other organisations but also wieéised learning materials, computer
software, the Internet, the media, libraries, resources in the natural environment, and people.

All of these should be drawpuon t o broaden studentsd | earni
different learning needs. If used effectively, they will help them to: consolidate what they
have learnt; extend and construct knowledge for themselves; and develop the learning
strategies, genierskills, values and attitudes they néednd thus lay a solid foundation for

lifelong learning.

Schootbased | earning and teaching materials are

needs. Used with appropriate teaching strategies, textl@uwkschoebased materials can
complement each other well to support the teaching and learning of ICT.

6.2 Guiding Principles

The basic considerations in the selection of learning and teaching resources, including
textbooks, for ICT are as follows. &h should:

be in line with the curriculum aims and contain core elements of the curriculum;

arouse studentsd interest and engage them
provide access to knowledge, as well as scaffolding, to help students progress in their
leaming;

cater for studentsd individual di fferences

different levels of difficulty;

be well expressed, and present information and ideas accurately and effectively;

support independent learning by complementnd extending what students have learnt

in class; and

support a variety of approaches and strategies such as inquiry, discussion,
co-construction and reflection.

6.3 Types of Resources

This section considers how teachers can make use of textbo@dwnoe materials, the
Internet and technology, and the community to bring about effective student learning of ICT.
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6.3.1 Textbooks

Teachers still rely on textbooks as an important source of information to support their
teaching. Textbooks will be reoomended only for the Compulsory Part of the ICT
curricul um. The recommended [ i st wi | | be
information.

Despite the fasthanging nature of technologies, much of the knowledge and many of the
fundamental princigs of ICT can be suitably presented in textbooks. Teachers can advise
students to adopt the following practices to use textbooks effectively. First, go through the
required parts of the textbooks quickly to get an overview of the material, without making
notes (as students are likely to take down too much information and simply copy without
understanding); after the first reading, review the material and locate the main ideas and
important points; then try to paraphrase the ideas and points in note forosirRy this
approach, students will become actively involved with the material and can arrange the
information from textbooks in ways which aid their understanding and allow them to
compare it with information from other sources. It will also help therhetelop their skills

in AReading to Learno.

Teachers should not assume that the sequence of content presented in textbooks is hecessarily
the teaching sequence required for the ICT curriculum. They should structure and design
teaching schemes accordimytt hei r school situati on, and tl
abilities.

6.3.2 Reference Materials

As there will be no textbooks for the Elective Part of the ICT curriculum, and some of the
information in textbooks may be too academic, lacking al-life learning experiences,
students will need to use other sources. Printed materials such as reference books,
newspapers, journals, periodicals and magazines can provide a rich source of relevant
information to supplement textbooks. By reading sucheras$, students can develop their
reading and selflirected learning skills, and become more sensitive to recent trends and
developments in the ICT field.

I n todayds information age, news comes from
each oter. Students should therefore be reminded to examine these sources critically and
evaluate them from various perspectives. Teachers should encourage their students to discuss
issues related to ICT, so that they can gain experience in presenting theiiesvgnand
responding to others, and in the process develop their communication skills.

Lists of useful reference books and websites for ICT can be found iBEOBeTE KLA
website.

6.3.3 The Internet and Technology
The massive increase in the quantitl ioformation available today has led to new

approaches to teaching and learning. Teachers can act as facilitators of learning by helping
students to search for information and to work on it to turn it into personal knowledge.
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The Internet and technolgdpelp learning by:

providing audievisual aids for understanding difficult concepts;

providing access to information from a wide range of sources;

allowing students to work at their own pace, including the use of specially designed
software;

promoting iteraction between the students, resources and teachers;

promoting collaboration between students and teachers; and

facilitating the acquisition of information, the development of critical thinking, and
knowledgebuilding.

The Internet serves as a goocdhtext for teachers to nurture in students proper attitudes and
values related to various topics in the curriculum, including the ethical use of ICT, and
copyright and privacy issues. The key to effective use of the Internet and technology in
teaching is toma x i mi s e studentsdé engagement, enhan
providing timely feedback, and cditetgedandor | e
selfpaced learning. However, teachers should always caution their students to assess the
acairacy of information obtained from the Internet.

Given the multifaceted nature of the curriculum and the eadvancing technologies,
materials in print form cannot fully support the learning and teaching of the curriculum.
Some Internet and technologgsources which th&DB plans to develop for use by ICT
teachers, or which are already available, are outlined below.

Webbased dearning platform

Individuals with similar needs and interests are increasingly forming virtual communities
through, for @ample, discussion forums, newsgroups and blogs. These communities are
sources of a vast amount of information and knowledge, and provide participants with
opportunities for real collaboration in learning. With the aim of promoting collaboration and
co-corstruction of knowledge among ICT teachers, BB developed an -&earning

platform to support the revisedddancedSupplementary.evel Computer Applications and
Advanced kevel Computer Studies in 2005. The platform, which will be maintained to
provide cominuous support for the ICT curriculum, can provide very effective support to
teachers and school s. With teachers6 active
for different learning topics in the curriculum for convenient retrieval, and teacha make

use of the materials on thelearning platform for teaching ICT. However, they are
encouraged to modify them to suit their stud
and make hard copies or allow students to download the maferiasldirected learning.

Teachers are encouraged to share not just learning and teaching materials, but also their
teaching experience, teaching sequences and any difficulties they have faced in teaching
particular topics.

E-learning and teaching resowces packages

As there will be no textbooks for the Elective Part of the ICT curriculum, a series of learning
and teaching resources packages for specific topics in this Part (e.g. Database Design
Methodology in theDatabasesoption, and Definition and Aalysis in the Software
Developmentoption) will be developed by th&DB for use in schools before 2009.
Teachers may like to use these packages with their students.
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Glossary of computer terms

As discrepancies exist in some Chinese ICT terminology isédbng Kong, China and
nearby areas such as Taiwan and Singapore, the @B prepared a glossary of computer
terms which can be downloaded from @B website. It provides Chinese translations of
English terms and English translations of Chinese tecom®monly used in teaching
computer subjects in secondary schools. The glossary is particularly valuable for teachers
since many useful references and resources for ICT on the Internet are in English. Teachers
can use it to aid the translation process hosts where Chinese is the medium of instruction.
The glossary will be reviewed periodically and updated as necessary.

Multimedia packages in Kowloon Tong Education Services Centre

A list of software developed by the Centre to support learning andiingam various
subjects can be found on tB®B website. Many of these multimedia packages are relevant

to the ICT curriculum and can be useful teaching aids for demonstrations (e.g. the packages
on Pascal Symbolic Programming Editors, and modules onirvdia Presentation with
Animation and Areas of Computer Applications, and Computer Education: Creative
Approach, Looping Structures and Animation Workshop). Teachers can visit the Centre to
preview the packages and make a copy of those they find usetheftearning and teaching

of ICT in their schools. Students can also use some of the software packages (e.g.
Dreamweaver MX, and Pascal Symbolic Programming Editors) fedselfted learning.

6.3.4 Community Resources

A spirit of partnership is necegry among the many parties in the community who can
contribute in different ways to helping our students learn effectively. Some examples of the
specific roles they can play in relation to ICT are given below, but the list is by no means
exhaustive.

Professional organisations

The Hong Kong Association for Computer Education (HKACE) (http://www.hkace.org.hk/)
was founded in 1981, in response to the planning of a pilot scheme to introduee S4
Computer Studies as a subject in secondary schools by th&dleation Department. The
formation of the HKACE aimed to promote computer education in schools through
collaboration. Its core members were actively involved in the design and revision of various
ICT-related curricula. The HKACE has mounted various sigadctivities to support ICT
teachers, and has organised student competitions such as the HKOI to raise interest in
learning the subject. The HKACE has established a professional membership system, with
members classified according to their academic dcatibns, professional development,
experience and contributions to IT education in Hong Kong.
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The Association of IT Leaders in Education (AITLE) (http://www.aitle.orf.h& a local
nonprofitable educational association organised by a group of eastigsivoluntary IT
co-ordinators and Frelated people who are working mainly in primary or secondary schools.

Its overall aim is to improve the quality of ICT education, and it does so by, for example:
holding lectures, exhibitions, meetings, classes emadferences; sharing experience and
resources in education; and supporting studies and development programmes. Guest
speakers/consultants are frequently invited to conduct free seminars/workshops for ICT
teachers. All [Trelated teachers in local primavy secondary schools are eligible to apply for

free Associate membership of AITLE, and members can use the resources on its website
freely.

Parents

Parental involvement in schools is important for the community and students. When parents
areinvolvedin heir sonsd6/ daughtersd schools (e.g. i
they feel more committed to their education, more responsible for encouraging them, and
more supportive of the teaching staff. Parents should be encouraged to play a support o
advisory role in curriculum development to provide a community perspective. In the context

of ICT, schools can invite parents with a relevant background to, for instance: help and
monitor students using IT facilities during and outside normal schookhbarconsultants

for school computer/ICT clubs; share their working experience of using ICT; and be a
speaker at computer/ICT club activities.

Alumni

Schools should establish close links with alumni to draw on their resources and professional
knowledgef or i mproving school sé Ahardwareo and 0
belonging to the school. Many alumni are likely to be involved in-i€ldted fields,

including education and ICT professions, and their knowledge and practical experience can

be a valuable source of authentic ddifg examples for students.

Government bureaux and departments

Various government bureaux and departments, including the Hong Kong Police Force (HKPF)
and the Television and Entertainment Licensing Authority (TEL#gve been involved in

public education on information security and the prevention of compeltged crime. The

InfoSec website (http://www.infosec.govihKk co-developed by the HKPF, TELA and the

Office of the Government Chief Information Officérseves as a portal for the general

public on these issues. The materials in this website are particularly useful for teaching the

t opTheatstanéecur ity on the | nt er Soeidl lonplicationss he com

The web site Cyber Ethics for Studes and Youth(http://cesy.qed.hkedcity.netiy an
inter-departmental and communityide project jointly developed by theDB, HKPF, TELA

and other experts. This website provides guidelines and suggested learning activities for
teachers and students on thacial, ethical and legal issues related to cyber ethics. These
materials are very helpful for teaching most of the topics in the compulsory nfedcil
Implications and it is worthwhile for teachers to introduce this website to students.
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The Intelletual Property Department website (http://www.ipd.gov.hk/) consists of materials

to educate students to respect intellectual property rights and the proper use of works
protected by copyright. There are interesting, interactive materials that are usefusfd ud e nt s |
independent study, and they are particularly relevant for the Intellectual Property topic in the
compulsory modul&ocial Implications

Governmenifunded organisations

Hong Kong Education City (HKEdCity) is a largeale project launched likie EDB, and
funded by the governmentos Quality Educati o
collaboratively by the government and the education, social services, and business sectors to
provide highquality information. It collates education resouraas provides them online for

use by schools, teachers, students, parents and the general public; and its website includes
webpages on computer learning and teaching resources andoammeto support the

teaching and learning of computer education inddkong.

Industry partners

With the common goal of empowering students and teachers with ITE@ has
collaborated with Microsoft to implement a fiyee ar APartners i n Le
programme for the benefit of students and schools. The PiL progfi@ms schools a

spectrum of IT and training resources and teachers can update their ICT knowledge through
participating in the PiL programme.

To support the learning and teaching of databases in schooEBD®evorked with Oracle
HK to | aunchkc ademyn:OrEadcdceat i on Support for Ho
2005. The programme provides participating schools with a range of free learning and

teaching resources, i ncluding access to dat ¢
(an online learmg environment) and online access to a development environment for SQL
programming via the #AOracle HTML DBO. Train

from the schools involved, and teachers can use the database provided to tBathltases
optionin the Elective Part of the ICT curriculum.
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6.4 Flexible Use of Learning and Teaching Resources

Schools are encouraged to develop their own sebastd learning and teaching resources
according to the needs, interests and abilities of their stusdrgsever appropriate and
feasible. In developing schebbhsed learning and teaching resources, members of the ICT
panel should hold collaborative lessplanning meetings. For example, teachers working at
the same level can meet, say, once a term todaaigh a unit in the scheme of work and
subsequently use the materials and activities developed with their classes. Also, peer
observation of lessons, followed by discussion among the teachers, can improve the quality
of learning and teaching materials.

Schoolbased learning and teaching resources should be specially prepared for students who
have difficulty in understanding particular topics, even after reading their textbooks. Also, as
there will be no textbooks for the Elective Part of the ICT currioulteachers need to
develop resources for the options they offer to students. They can refer to the resources
developed by th&DB and customise them to provide suitable learning tasks for less able
students. Also, to fulfil the potential of students gifia ICT, extension activities should be
provided in which they investigate topics of interest in depth outside the classroom (e.g. by
compiling a different resource/reference list, or providing more Internet websites to promote
a global perspective on tmg in ICT).

6.5 Resource Management

Effective management of resources, including the use of computer rooms and other IT
resources, is important for successful implementation of this curriculum. Schools should
co-ordinate and maximise the use of comput®ms and/or the muitnedia learning centres
within and across all subjects. Also, IT resources such as hardware, software and network
resources need to be managed and maintained systematically.

6.5.1 Developing a School-based Resource Bank

Gooduselsoul d be made of schoolsdéd Intranets as
Teachers should be encouraged to upload materials there and classify them in a systematic
way for effective retrieval by ICT teachers and studeérits example, teachers matyigcture

the hierarchy of resources with reference to the curriculum framework. By refining it
regularly, the resource bank can become a comprehensive platform to support a variety of
learning and teaching activities, including homework submission, disoussrums and
collaborative project work.

6.5.2 Sharing Resources

A culture of sharing is the key to the success of knowledge management. Schools should
make arrangements for:

teachers and students to share learning and teaching resources throughaties bt

other means within the school; and
ICT teachers to form professional development groups for the exchange of experience.
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6.5.3 Accessing Resources

It is important for teachers to be fully aware of where to access relevant resources to support
their teaching; and they must foster in themselves and in their students the habit of looking
for relevant new resources, and update the school website/Intranet regularly. Students should
be encouraged to read I€dlated news and magazines and share their fisdivith their

peers in class.

6.5.4 Inventories of Computer Equipment

Teachers need to know what computer equipment is available for use in school. For this
purpose, ICT panel chairpersons should maintain the following three inventory records:

a hardware invatory of the number and location of the major items, such as personal
computers, monitors, notebook computers, printers and other external peripherals;

a software inventory of the software installed in each computer/server; and

a license inventory, includg the number of licenses for each piece of software the
school possesses, together with the relevant license documents (such as the storage boxes
of Microsoft full pack products and the whedehool license agreement).

Schools are advised to verify fuly randomly check the stocks of computer equipment at
least once a year.

6.6 Funding

To assist schools in thmplemenation ofsenior secondary curriculuim 2009 the EDB will
continue to provide them with additional funding an@flow greatefrlexibility in the use of
resources to cater for thaiiverseneeds. Schools are advised to refer to the relevant and
latest circulars issued lilge EDB from time to time.
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Appendix 1

An Elaborated Version of Example 3 in Chapter 4 -
Integration of Generic Skills

Elective Part

Option: A Databases

Topic: b Relational Databases
Theme Integration of generic skills

(Note: This example is an elaboration of Example 3 in Chapter 4, with the integrat
creativity, critical thinking skills and probiesolving skills discussed here.)

Students are asked to create a simple relational database for a computerised libra
reservation system for their school s.
and provide solutions for the atlonal database.

In the process of developing the solutions, students may interview their schoolmat
library helpers and the librarian to collect information. After that, they filter the inform
and identify the attributes; and they also havade their intuition/imagination to create so
relevant attributes. Creativity is cultivated when students design a prototype of the data

Students then analyse critically the relationship among all the attributes, and h
formulate the relaticsd database to serve this purpose. They appraise the various asf
the relational dat abase against the de
nurtured through the whole procegsfrom the conceptualising of initial ideas to t
realisation of the final design.

Finally, students create a relational database for the book reservation system. In d
they have developed their problesolving skills by gathering the necessary informat

ion of

ary book
I n t hi

es, the
ation
me
abase.

ave to
)ects of
sign
he

0ing SO,
on,

identifying the attributes and formuiiag) the database.
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Appendix 2

An Elaborated Version of Example 7 in Chapter 4 -
the Use of Multiple Teaching Strategies

Elective Part
Option: A Databases
Topic: ¢ Introduction to Database Design Methodglog

Theme Analyse simple scenarios ipusiness, education or other fields and create

simple ER diagrams involving binary relationship only in designing
database.

(Note: This example is an elaboration of Example 7 in Chapter 4, with the integrated
enquiry, scaffolding and feedback clissed here.)

One or two weeks before the lesson, the teacher asks students to form pairs a
selfdirected learning to investigate the data required in a school library system. St
need to think critically about the data involved in such &esysThe teacher asks them

use of

nd start
udents
to

write down static data and dynamic data to be recorded when a book is borrowed or returned,

then design and construct the database tables for a school library system.

The teacher asks three or four groups of students tonprtesdr findings, in which they nee
to state the assumptions they have made about the functions of a school library syst

d
em, and

explain the designs of their table structures. The teacher should offer hints to students if they

are not able to identify theritical data required during this stage. By asking studen
present their designs with explanation and allowing them to observe their peers dg
same, students learn how to make important and rational decisions on what informg
convey and bw to convey it. At this point, the teacher should give formal and tir
feedback to students during lesson time, as this will help students to reflect on their t
and build up their understanding of content knowledge.

In creating arER diagram, tle teacher may want to see if students can identify entities
their attributes; and, if not, he/she may suggest that they start by identifying entities
this fails, teacher needs to point out the entities (e.g. BOOK, READER) and ask stud
name the attributes for the respective entities in turn (e.g. Title, Author, Publisher ang
for BOOK). After they have done so, the teacher may ask students to discuss the

relationships between entities. The teacher should prompt students faxcthhat differen
function requirements of a system may require a different database design. Ta
scaffolding successful, students should be given just enough support to enable them

IS to
ing the
ation to
mely
hinking

5 and
only. If
ents to
ISBN
possible
[
make
to carry

out the task.
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Appendix 3
Programming Languages Used in Public Examination
As of now, it is agreed that the programming languages C, Java, Pascal, and Visual Basic will

be used in parallel i n the pSotware Develognaam.i nat i c
The programming languages used will be reviewenhftime to time on a needs basis.
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Appendix 4

References and Websites for Learning and Teaching

L. Curriculum Planning

1. Board of Studies N.S.W. (200 Information processes and technology, stage 6
syllabus Australia: New South Wales Government.

2. Ministry of Education. (208). The Ontario curriculumgrade 10 to 12, computer
studies CanadaMinistry of Education.

3. Queensland Studies Authority. (20). Information processing & technolodyPT)
senior syllabg (2010) Australia:Queensland Studies Authtyti

I. Learning and Teaching
Reference Books

1. Kirkwood, M. (2000).Infusing higherorder thinking and learning to learn into
content instruction: A case study of secondary computing studies in Scotland.
Journal of Curriculum Studieg82(4), 509 535.

Websites
1. Facione, P.Z013. Critical thinking: What it is and why it countRetrievedl2
August, 2015rom
http://lwww.insightassessment.com/content/download/1176/7580/file/What%26why
2013.pdf.
2.  Wegerif, R. (2002)Literature review in thinking skills, tecblogy and learning
FutureLab. Retrievedl2 August, 201%rom

http://archive.futurelab.org.uk/resources/publicaticgpgortsarticles/literaturerevi
ews/LiteratureReview394/.

. Curriculum Content
A. The Compulsory Part

Reference Books

1. Bryant, R,and O Hal | ar291%), CoDmput er Ssystems:
perspectiveThird edition) USA: Prentice Hall.

2. Comer, D.(2014). Computer networks and interneSixXthedition) USA: Prentice
Hall.
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3. Gralla, P. (2006)How the internet works (Eighth edition)SA: Que.
Websites

1. Bynum, T. (2008)Computer and Information EthicRetrievedl2 August, 2015
from http://plato.stanford.edu/entries/ethasmputer/.

2. Moceyunas, A. (2002)0n-line privacy: the push and pull of se#gulation and
law. Retrieved 12 Auwgust, 2015 from
http://www.moceyunas.com/html/privacy.html.

B. The Elective Option - Databases

Reference Books

1. Auer, D. and Kroenke, D2013). Database processing firteenthedition). USA:
Prentice Hall.

2. Coronel, C, Morris, S. and Rob, P. (201Ratabase systems: Design,
implementation and management (Tenth editidd§A: Course Technology.

Websites

1. Art Branch, Inc. (2004)SQL tutorial - Learn SQL Retrieved12 August, 2015
from http://www.sgdtutorial.net.

2. Chapple, M.(2015). Database normi&ation basics Retrieved12 August, 2015
from http://databases.about.com/od/specificproducts/a/normalization.htm.

C. The Elective Option - Data Communications and Networking

Reference Books

1. Comer, D.(2014). Computer networks and interneSixXthedition). USA: Prentice
Hall.

1. Mikalsen, A.,andBorgesen, P. (2002).ocal Area Networknanagementjlesign
andsecurity.  U. K.: John Wiley & Sons.

Websites

1. Mitchell, B. (2015). Home network setupNetworking advisarRetrievedl?2
August, 2015rom
http://compnetworking.about.com/od/homenetworking/I/blhomeadvisor.htm.

2. Mitchell, B. (2015). VPN Tutorial- An introduction to VPN software, VPN

hardware and protocol solutionRetrievedlL2 August, 201%om
http://compnetworking.about.com/od/vpn/a/vpnotidl.htm
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D. The Elective Option - Multimedia Production and Web Site Development
Reference Books

1. McGloughlin, S. (2003)Multimedia: Concepts and practice and student. CISA:
Prentice Hall.

2. Niederst, J. (2012).earning web design: A beginner's daito HTML,CSS,
JavaScript, and web graphicEdrth edition). USA: OO6Reilly and As

3. Pascarello, E. (2004)avaScript: Your visual blueprint for building dynamic web
pages $econdedition) USA: Wiley Publishing, Inc.

Websites

1. Refsnes Di&. 2015). HTML tutorial. w3schoolsRetrievedl2 August, 201%rom
http://www.w3schools.com/html/default.asp.

E. The Elective Option - Software Development
Reference Books

1. Laudon, K. and Laudon, 2@15). Management information systenf®(rteenth
edition) USA: Prentice Hall.

2. Schneider, D. (2013An Introduction to programming using Visual Basic 2012
(Ninth edition) USA: Prentice Hall.

Websites

1. Brain, M. (ro date. How C programming worksHowStuffWorks, Inc. Retrieved
12 August, 201%rom http://www.howstuffworks.com/c.htm.

2. Microsoft Corporation. Z015). Visual Basic Resources Retrieved12 August,
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Glossary

Term

Applied Learning (ApL,
formerly known as
Career-oriented Studies)

Assessment objectives

Co-construction

Core subjects

Curriculum and

Description

Applied Learning (ApL, formerly known as Caremientec
Studies) is an essential component of theeeyear senior
secondary curriculum.  ApL uses broad professional
vocational fields as the |
foundation skills, thinking skills, people skills, valuemd
attitudes and careeelated competencies, to prepare them
further studes andor for work as well as lifelong learning. A}
courses complement 2enior secondargubjects, diversifyin
the senior secondary curriculum.

The outcomes of the curriculum to be assessed in the
assessment.

Different from the direct instruction and construction approz
to learning and teaching, the -construction approac
emphasises the class as a community of learners who con
collectively to the creation of knowledge and the buildirf
criteria for judging such knowledge.

Core subjects recommended to all students to take: CI
Language, English Language, Mathematics and Liberal Stuc

A guide prepared by the CDEBKEAA Committee It comprise:

Assessment (C&A) Guidecurriculum aims/objectivésontentsand learning outcomes, a

Elective subjects

Generic skills

Hong Kong Diploma of
Secondary Education
(HKDSE)

assessment guidelines.

A total of 20 subjects in the proposed new system from v
students may choose according to their interests, abilitie
aptitudes.

Generic skills are skills, abilities and attributes which
fundamental in helping students to acquire, construct and
knowledge. They are developed through the learning
teaching that take place in the different subjectslgk s, and art
transferable to different learning situations. Nine type
generic skills are identified in the Hong Kong school curricu
i.e. collaboration skills, communication skills, creativity, crit
thinking skills, ITskills, numeracy skills, pblemsolving skills
selfmanagement skills and study skills.

The qualification to be awarded to students after completin

threeyear senior secondary curriculum and taking the pt
assessment.
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Term

Internal assessment

Key Learning Areas
(KLA)

Learner diversity

L earning community

L earning outcomes

L earning targets and
L earning objectives

Description

This refers to the assessment activities that are conc
regularly in school to ass
Internal assessment is an inseparable part of the learnir
teaching process, and it aims to make learningenegfective
With the information that internal assessment provides, tee
wi || be able to understand

them with appropriate feedback and make any adjustments
learning objectives and teaching strategiey tteem necessary

Organisation of the school curriculum structured arounc
fundamental concepts of major knowledge domains. It air
providing a broad, balanced and coherent curriculum fc
studentsin the essential learningx@eriences. The Hong Kol
curriculum has eight KLAs, namely, Chinese Langt
Education, English Language Education, Mathematics Educ
Personal, Social and Humanities Education, Science Educ
Technology Education, Arts Education and Physical Btioe

Learnersare individuals with varied family, social, economic
cultural backgrounds and learning experience and have dif
talents, personalities, intelligence and interests. Their lee
abilities, interests and styleseatherefore, diverse.

A learning community refers to a group of people who |
shared values and goals, and who work closely togetr
generate knowledge and create new ways of learning th
active participation, collaboratiorand reflection.  Such
learning community involves not only students and teacher
also parents and other parties in the community.

Learning outcomes refer to what learners should be able to
the end of a particular key stagel@arning. Learning outcom
are developed based on the learning targets and objectives
curriculum for the purpose of evaluating learning effectivel
Learning outcomes also describe the levels of performanc
learners should attain afteoropleting a particular key stage
learning and serve as a tool for promoting learning and teacl

Learning targets set out broadly the knowledge/concepts, sk
values and attitudes that students need to lead develop.

Learning objectives define specifically what students should
know, value and be able to do in each strand of the subject i
accordance with the broad subject targets at each key stage
schooling. They are to be used by teachers as aeskstror
curriculum, lesson and activity planning.
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Term

Level descriptors

Public assessment

SBA moderation
mechanism

Description

A set of written descriptions that describes what the ty
candidates performing a certain levsl able todo in public
assessments

The associated assessmentd agxamination system for t
HKDSE.

The mechanism adopted by HKEAA to adjust SBA m
submitted by schools to iron out possible differeneeros:
schools in marking standards and without affecting the rank
determined by t school.

SchoolbasedAssessment Assessments administered in schools as part of the teachi

(SBA)

Schoolkbased curriculum

Standardsreferenced
Reporting

Student learning profile

Valuesand attitudes

learning process, with students being assessed by their ¢
teachers. Mar ks awarded wi
assessment results.

Schools and teachers are encouraged to adapt the

curriculum to develop their schebhsed curriculum to help th:
students achieve the subject targets and overall aims of edu
Measures may include readjusting the learrtiagets, varyin
the organisation of contents, adding optional studies and ad
learning, teaching and assessment strategies. A sbhsel
curriculum isthereforethe outcome of a balance between offi
recommendations and the autonomy of the alshand teachers

Candi dat es 6 poebfictf azssessraentci® reported
terms oflevelsof performance matched agaiasset of standarc

Its purpose is to provide supplementary informatiam the
secondary school leavérparticipation and specialities duri
senior secondaryears,in addition to their academic performal
as reported in the HKDSHncluding the assessment results
ApL coursesthus giving a fuller picture of their wholgersor
development

Values constitute the foundation of the attitudes and belief:
i nfluence oneds behaviour
principlesunderlyinghuman conduct and critical judgment,
are qualities that Bners should develop. Some example
values are rights and responsibilities, commitment, honest
national identity. Closely associated with values are attit
The latter supports motivation and cognitive functioning,
af fects o0n didgdo eveaty or sitéiationse Since b
values and attitudes significantly affect the way a student le
they form an important part of the school curriculum.
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