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INFORMATICS FOR SECONDARY EDUCATION

A Curriculum for Schools

Introduction

General Aim

UNESCO aims to ensure that all countries, both developed and developing, have access to the best
educational facilities necessary to prepare young people to play a full role in modern society and to
contribute to wealth creation.

Information technology (fI) has become, wuhin a very short time, one of the basic building blocks of
modern industrial society. Understanding IT and mastering the basic skills and concepts of IT are now
regarded by many countries as part of the core of education alongside reading and writing. This area of
study goes under the all-embracing name of informatics.

To give positive, practical help to all UNESCO countries, the International Federation for Information
Processing (MP) has been asked to specify a curriculum in informatics for secondary education based
on the experience of its specialist working group (WG 3.1) and input from other selected experts. The
curriculum is designed to be capable of implementation throughout the %,.orld to all secondary ag:
students.

All governnlents atm to provide the most comprehensive education for all citizens within the constraints
of available finance. Because of the pivotal position of infornlation technology in modern societies, the
Introduction of informaucs into secondary schools will be high On any political agenda. This document
gives a practical and realistic approach to the i I.n.o.-matics curriculum which can he adopted quickly and
at minimum cost.

Justification for Informatics Learning

Information technology now pet meates the business environment and underpins the success ol modern
corporations as well as providing government with cost efficient civil service systems. At the same time,
the tools and techniques of information technology are of value in the processes of learning and in the
organisation and management of learning institutions

UNESCO / IFIP Curriculum Informatics for Secondary Education 5



Introduction I
Curriculum

Formct
Main

Objccuvc',..

GeneralCurriculum Implementatioi,Units
Issues

Appendices

The trends in the need for qualified personnel give a clear demonstration of the need for effective
informatics learning at all levels (source: Schul Con1puter Jahrbuch, Ausgabe '93/94, Metzler Schulbuch
Verlag, page 15):

Profcwonals ith
no I T Qualification

,crs ol IT rk,oi,
in F'rofcion
Prol,Nsional
t.eNut If 15%

I mat 1, ian,, 0,5%

2000

1q70 2000

professional informaticians (computer scientists)
1970: 0 5 % of the prot-;sional population
2000: 4 % of the professional population

professionals in other disciplines with an informatics qualification
1970: 1.5 % of the professional population
2000. 20 % of the professional population

professionals competent in the use of informatics tools
1970: 3 % of the professional population
2000: 40 % of the prolessional population

professionals with no IT qualification
1970: 95 % of the professional population
2000: lb `)/, of the professional population

In light of these clear indications it is timely for UNESCO to promote the introduction ol inlormatics in
all secondary schools in all countries. The commissioning of IFIP Working Group 3.1 to design the
recommended curricu!um draws on their wide experience ol developing effective informatics education
during the past quarter o! a century.

kiln van \Veen Chair, 1FIP Working I :roup 1.1 on Secondary Tducation

6 UNESCO / lflP Curriculum lnhrmatics for Secondary Education
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The working party has aimed to produce a document which defines a practical and realistic approach
to the secondary education informatics curriculum for both developed and developing countries which
can he implemented, according to available resources, quickly and at minimum cost.

The curriculum has been designed in modular form so that, education authorities can select appropriate
elements to meet their objectives at the phase of development reached in their countries. Sufficient
detailed description of each objective has been given so that writers can produce course materials which
meet local cultural and developmental circumstances.

In any educational system, the level of available resources places a restriction on the degree o which any
new subject can be introduced into the school curriculum, especially where only the most basic facilities
have so far been provided. But informatics is of such importance to the future industrial and commercial
health of a country that investment in the equipment, teacher training and support services necessary for
the effective delivery of an informatics curriculum should rank high in any set of government priorities.
The curriculum proposed has taken account of these resource issues and has specified a minimum
requirement for effective delivery in different circumstances.

Background Considerations

Introducing any new curriculum calls for careful preparation, management, resourcing, teacher training
and continuing support. Experience shows that informatics is no exception. Many of its elements may
find their most effective place within other, existing subject areas. The proposed informatics
curriculum could, for example, to a large extent be embedded within mathematics, science,
languages and social science. Where this is not practical, or timely with respect to the phase of
development (see below), it is recommended that the curriculum be delivered as a separate entity, calling
where possible on other subjects for practical illustration and example.

Different countries will be at different phases of development in the use of information technology
within government, commerce and wider society'. Three distinct phases have been identified:

Automation Phase where essential infrastructures are still being developed and conversion of existing
systems and design of informatics solutions is the sole responsibility of technical personnel.

Information Phase characterised by the move towards personal ownership or use of computing tools,
with a strong influence of the user on the design of automated systems.

Communication Phase the most advanced stage when computers are in networks and use is
characterised hy collaboration between users and informatics is part of the essential infrastructure.

To help support implementation in particular countries, the curnculum haF been specified for countries
in the Information l'hase. Adaptation will be necessary for countries in the earlier or later stages of
development. Further advice on matters of implementation is given in Section 4.

UNESCO / HP Curriculum informatics for Secondary Education 7
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Design of the Informatics Curriculum

The recommended curriculum has been arranged in the form of Units, grouped together in Modules
which are designed for different levels of secondary education. Depending on local circumstances,
however, the units could be used at other levels.

Fourdation Level Modules are for all students up to the age when a choice is made either to stay in full time
schooling or to seek work (usually at about the age of 16). Units for the foundation stage have been
further grouped into a Computer Literacy Core Module, which is regarded as General Education for all
students, together with a Computer Literacy Core Elective Module which is also targeted at General
Foundation Level. A commentary is provided which indicates which of the above modules are of a
Vocational nature, appropriate for students who will leave school for work after the Foundation Level.

Optional Modules of Computer Literacy are targeted at either Foundation or Advanced Levels; also two
Units on Programming which arc pre-requisites for those proceeding to Advanced Level Informatics.

Aclyan«'d Modules are for secondary school students who stay in full time education. Here again, there
is a grouping of Units into a General Module aimed at students aspiring to higher education and a
Vocational Module for students entering the work place after a period of technical training.

Terminology

Me following definitions have been used by the working party:

Informatics: the science dealing with the design, realisation, evaluation, use and maintenance of
information processing systems; including hardware, software, organizational and human aspects, and
the industriai, commercial, governmental and political implications (UNESCO/IBI).

Informatics technology: the applications of informatics in society.

Information technology the combination of 'informatics technology with other, related technologies.

8 UNESCO / IFIP Curriculum Informotics for Secondary Education
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Section 2 Main Objectives of the Informatics Curriculum

1. COMPUTER LITERACY

Students should be able to use computers in a competent and intelligent way in daily life.

Recent radical changes in the work place and in the qualifications required for effective performance
mean that secondary schools should aim to include at least the core elements of computer literacy
as defined here within their main core curriculum.

This main objective should preferably be addressed within General Education at the Foundation Level.

2. APPLICATION OF IT TOOLS IN OTHER SUBJECT AREAS

Students should be able to use information technology tools to solve routine problems in other
subject areas.

This main objective should preferably be addressed within General Education at both the Foundation
and Advanced Levels.

3. APPLICATION OF INFORMATICS IN OTHER SUBJECT AREAS

Students should be able to use methods and techniques from informatics in combination with
information technology tools to solve problems in other subject areas.

This main objective should preferably be addressed in General Education at the Advanced Level

4. APPLICA1 ION OF INFORMATICS IN PROFESSIONAL AREAS

Students should be able to use methods and techniques from informatics in combination with
information technology tools to solve professional problems from business and industry.

This main objective should preferably be addressed in Vocational Education at the Advanced Level

-

UNESCO / lAP Curriculum Informatics for Secondary Education 9
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Curriculum Objectives within the Secondary Education Context

GENERAL EDUCATION AT THE FOUNDATION LEVEL

The principal focus is on Main Objectives 1 and 2:

Computer Literacy

Application of IT tools in other subject areas

In addition, there is an optional focus on Objective 3:

Application of Informatics in other subject areas

GENERAL EDUCATION AT THE ADVANCED LEVEL

Having fully met Objective 1 (Computer Literacy), the focus is on Main Objectives 2 & 3:

Application of IT tools in other subject areas

Application of 'Informatics in other subject areas

Objective 3 involves the following sequence of problem solving skills using the techniques and tools of
informatics, namely the methodical modelling of the problem, design of an algorithmic solution,
programming the solution either in a general or computer specific way, and an evaluation of the
proposed solution. This implies that students have developed a functional model of a computer system
and its programming environment.

VOCATIONAL EDUCATION AT THE ADVANCED LEVEL

Here, the focus is on Main Objective 4:

Application of Informatics in professional areas

Students should be able methodically to model, design, realise and implement relatively simple
information systems with the aid of problem oriented tools; and can identify problems involved in
project management.

11
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General

GENERAL EDUCATION AT THE FOUNDATION LEVEL

Computer Literacy

Objectives

Students should be able to:
I. handle the basic hardware and software facilities of a computer system;
2. use, control and apply application oriented software tools;
3. solve routine problems in an algorithmic form;
4. identify the most important social, economical and ethical consequences of IT.

Appenthces

Units of Computer Literacy for the Foundation Level have been divided into two mt. dules:

CORE MODULE CORE ELECTIVE MODULE

C 1*
C2*
C3*
C4
C5
C6
C7
C8
do

Hardware
Systems Software Environment
Computing Trends
Introduction to Using a Computer
Text Processing
Working with a Database
Working with Graphics
Social and Ethical Issues
Choice of Software Tools

E 1 Database Design and Use
E2 Spreadsheet Design and Use
E3 Careers in Informatics

* These Units conk' be integrated with other Core Units as and when applicable.

In addition, two Optional Modules are specified for use either at the Foundation Level or the Advanced
Level:

OPTIONAL PROGRAMMING MODULE (SLE COMMENTARY ON IMPLEMLN CATION 111-1.0W)

PI Introduction to Programming
P2 Top-Down Program Design

GLNERAL OPTION% MODULE

Op 1 Keyboarding Skills
Op2 Desk Top Publishing
0p3 ComputPrs and Communication
0p4 Creating Graphics
Op5 Working with Multimedia
Op6 Computer Aided Design (CAD)

Op7 Modelling and Simulation
Op8 Expert Systems
Opc) Robots and Feedback Devices
OplO Musk
Opl 1 Statistics

Fuu SPECIFICATIONS OF ALL THE ABOVE UNITS ARE GIVEN IN APPENDIX 1

UNESCO / IFIP Curriculum Informotics for Secondary Educotlon 1 1
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1:cccrit radical changes in the work place and in the qualifications required for effective performance
mean that secondary schools should aim to include at least the core elements of computer literacy
as defined here within their main core curriculum.

I his means tItat all schools should aim to cover the Core Module at a Foundation Level for all students.
he Core Elective Module gives a broader experience of database and spreadsheet design and use, of

particular value to those seeking employment as data entry clerks or for future secretaries: as well as a
module on careers in informatics.

Units for Vocational Courses

I he ( ore Elective Units will be of special interest to students leaving for work at the end of the
Foundation I.evel The following Optional Units will also be of value in vocational courses:

Ke% Niaiding SEIN (0p1) combined with the One Unit of Text Processing (c5) may 1..:ad to employment as
a se( rctary or data entry cl,srk, and will help gain entry into vocational training institutions which
providc fun het training for c.cretaries.

IVO; Top Publishing, (0/r2) and Cleating Graphics (Op4) combined with the Core Unit on Worinng with
(;)apint s Ti will be of advantage to those seeking employment in the graphic design and printing
Indust nes

Wmking ivitil Mu/media (0p5) will help students to look for work in the advertising industry or the
publi, relations department of a large firm.

on:piaci Desin (OW will bc of immediate value to those.seeking employment in engineering,
design. architecture and other occupation requiring the creation of teclinical drawings.

Informatics in Other Disciplines

I. omputei Literacy Objective 2 and Main Objectives 2 & 3 require students to apply IT Tools and
Inlormatics I et hniques within other subject areas. AI a Foundation Level, these requirements can be
met by using a selection of the examples given in Appendix 2 informatics in other Disciplines.
',tut:Allis will also find these examples a stimulant to thcir own work in othcr subjects as well as an
unit, hment of their Mformatics studies.

I cac lind that by integrating the use of computers within subject areas, most of the Computer
Literacy objectives can be met without the need for a separate course.

13
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Optional Programming Module

Computer Literacy Objective 3 requires students to have the ability to solve routine everyday problems
in an algorithmic form. This is most easily achieved by including the two Units PI and P2 of the
Optional Programming Module within the Foundation Level Core Module. In this context, the word
algorithm is to be interpreted in its broadest sense, avoiding a narrow mathematical definition.
Depending on the local situation and the availability of resources, this objective can be met either by the
Programming Module, or by stressing the problem solving nature of using software tools within the main
Core Units, thus avoiding too formal a treatment of algorithms at this stage. As an alternative, this
objective could be met within the Core Mathematics Curriculum.

General Options Module

is is recommended that these Computer Literacy Units be used at either the Foundation or the Advanced
Levels, subject to the specific requirements at Foundation Level described above.

All Units should be studied by those wishing to have a broad understanding of computers in modern life.
but it is recognised that the resources available may limit the degree to which they can be supported by
practical exercises within secondary schools.

Resource Requirements

In Appendices, each Unit Description indicates the minimum necessary resourcesrequired for successfill
implementation, and gives suggestions for optional extra resources.

ADVANCED LEVEL UNITS

For completeness, Advanced Level Units are specified here to help older students to bridge
from foundation level courses to general and vocational courses at the tenizi:y stage. It is
recognised that not all secondary schools will be staffed and equipped to provide
advanced units.

Ideally, courses should be built up from General Advanced Units GA1-3 and Vocational
Advanced Units VA1-3, in consultation with universities and (ertiary institutions, so that
advanced credits can be obtained towards a tertiary computer science course.

BEST COPY AVAILABLE

UNESCO / IFIP Curriculum informatics for Secondary Education 13
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GENERAL EDUCATION AT THE ADVANCE LEVEL

The Computer Literacy objective should have been met at the Foundation Level.

Application of IT tools in other subject areas

Students should be able to use information technology tools to solve problems in other subject areas.

Application of Informatics in other subject areas (selected students only)

Students should be able methodically to model and solve relatively complex problems using both
general purpose and problem oriented programmable tools.

COMPUTER LITERACY MODULES

Both Units specified in the Optional Programming Module (P1 and P2) should either have been studied
at Foundation Level or must be studied first at this level. Also, subject to the availability of resources, all
Units from the General Options Module (Op1-11) should be studied to meet the Computer Literacy
objectives at this level.

GENERAL ADVANCED MODULE

Three Units are specified to meet the objectives for General Education in Informatics at the Advanced
Level:

GA1 Foundations of Programming and Software Development
GA2 Advanced Elements of Programming
GA3 Applications of Modelling

FULL SPECIFICATIONS OF ALL THE ABOVE UNITS ARE GIVEN IN APPENDIX 3

Application of IT Tools in other subject areas

To meet this objective, students should have broad experience in the use of IT tools in other disciplines
as described in Appendix 2; and should have studied Unit GA3, using Subject Oriented Programming
(see Unit description).

Application of Informatics in other subject areas

For a fuller treatment of Informatics, students should complete all three Units GA I , GA2 and GA3. This
will enable students to enter Higher Education with basic knowledge and skills in the programming of
systems and in software development, as well as with practical experience in modelling.

Implementation

Both of the Units (P1 and P2) from the Optional Programming Module should he studied before
attempting these General Advanced Level Units in Informatics.

Unit GA3: Applications of Modelling can be studied in parallel with Unit GA2 to give a more realistic
context to the work on Advanced Elements of Programming.

14 1 UNESCO I IFIP Curriculum informatics for Secondary Education
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VOCATIONAL EDUCATION AT THE ADVANCED LEVEL

Objective

Students are able methodically to model, design, realise and implement relatively simple information
systems with the aid of problem oriented tools; and can identify problems involved in project
management.

Three Units arc specified to meet the objective for Vocational Education in Informatics at the Advanced
Level:

VOCATIONAL ADVANCED MODULE

VAI Business Information Systems
VA2 Process Control Systems
VA3 Project Management

FULL SPECIFICATIONS OF ALL THE ABOVE UNITS ARE GIVEN IN APPENDIX 4

Implementation

Both of the Units (P1 and P2) from the Optional Programming Module should be studied before
attempting this Vocational Advanced Level Module in Informatics.

The Units recommended as optional for study by vocationally oriented students at the Foundation Level
should now be regarded as pre-requisites.

A higher technical level of competence can be achieved by studying Unit GA1 from the General
Advanced Level Module before starting on VAL VA2 and VA3.

Instead of studying Units VA1, VA2 and VA3 in sequence, Unit VA3 may be used to provide a realistic
context within which the objectives of Units VAI and VA2 can be met.

UNESCO / IFIP Curriculum informatics fog Secondary EducotIon 15
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Relationships between the Units

Application of IT Tools
in other subject areas

General Vocational

Application of informatics
in other subject areas

Appendix 3

GA3-
A

Appendix 2 Appendix 2

Advanced

GA3"

GA2

GA '*

Foundation

Application of IT Tools
in other subject areas

Appendix 2

Computer Literacy

Application of Informatics
in professional areas

Appendix 4

VA I VA2 VA3

Appendix 1

CI C10
op - Op! I

E -E3

P2

"1 Subject oriented programming
*) General purpose programming

Vocational courses to include
CI CIO, El - E3, Opl, 2, 4, 5, 6;
PI and P2 optionally
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Section 4 General Implementation Issues

It is recognised that all developing countnes will wish to adopt a curriculum which helps them rapidly
to catch up with more technologically advanced countries. But a is important that the early steps in the
developmental process are not ignored entirely, otherwise a dependency on other countries for technical
sr ?port could be an unwelcome outcome.

Schools should be aware that developments connected with informatics in education can be very fast,
and may also be separated in phases similar to the phases of information technology development in
wider society. The following descriptions are provided to help determine in which phase of
development countries have reached, so that they can decide on appropriate action. The transition
between phases is often gradual, but if schools and authorities are aware of which direction
developments will take, they will be able to plan future actions.

Automation Phase

Only a few computers arc available for a large number of students, often not of the latest generation of
computer, with slow and low quality printing facilities. Application software is based on general
purpose programming languages (Basic, Pascal), typically a simple word-processor, a simple file system,
possibly a simple spreadsheet. Teachers have limited opportunity for training and external support,
often schools have only one specialist teacher. Computers are either all located in a specialist room or
dispersed as one per classroom. Students have no prior exposure to computers and have little or no
keyboard skills. Informatics is usually a separate course with limited integration in other subjects.

In curriculum terms, this phase calls for units on computer prowamming for selected students and
consideration of the social effects of introducing automated systems. Resources available for units on
Computer Literacy may not be available.

IFIP Guidelines on Good Practice Integrating Information Tedmologv into Education (see Appendix 5)
gives practical advice on planning for the transition from the automation phase to the next, information
phase

Information Phase

Schools have becom: major users of personal computers, and most subjects have started to integrate
information technology elements either for learning support or as curriculum content. National and
regional policies are in place for the evaluation and supply of hardware and software, and information
about systems and applications circulates freely.

The main characteristic of the Information Phase in education is the interaction between the organization
of education and information technology. In the Information Phase education is moving from teacher
centred towards student centred education under the pressure of society which needs students with
other competences; this movement is supported by information technology. On thc other hand the
increase in technical capabilities and in the use of information technology pushes educational
organization in the same direction. The Information Phase is characterized by the integration of
information technology into education

1.6

UNESCO / IFIP Currkulum Informatics for Secondory Education 17
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Schools will have sizable numbers of computers available for their students. These computers will be
accessible to students on an individual basis, and be dispersed through the schoo!. Computers will be
tied into a local area network with filing and printing facilities. A whole range of advanced apphcaticn
software will be available to the students. School staff, teachers and management, use computers for
support in their work. Specialist maintenance support will be available. There are several teachers in
the school who are specialists in computer use in the teaching of their discipline. Students may well have
already acquired computer skills, either in education or at home. Informatics is, foran important part,
integrated into other disciplines.

The secondary curriculum now includes general computer literacy for the majority of students, and the
use of application tools within subject disciplines as well as methods and techniques from informatics
such as programming.

More about the problems and possible solutions associated with the Information Phase may be found in
the IFIP Guidelines for Good Practice Integration of Information Technology into Education see
Appendix 5.

Communication Phase

The Communication Phase is at the moment emerging in isolated experiments and developments.
Precisely how education will be affected is not yet clear. However, this phase will be characcerised by
full integration of information technology in the management and delivery of learning, and in the use of
networks of computers for communication and collaboration between computer users, both within the
school and with outside agencies.

In schools, teachers and students will be linked in computer networks The secondary curriculum will
include general Information Technology Literacy, which is broader and deeper than Computer Literacy.
Information Technology will be fully integrated in the learning process. Use of Information Technology
will be fully integrated in the different subject areas, and advanced creative use will be made of these
tools on the basis of modelling methods and techniques from informatics. Application Oriented
Informatics will be an elective.

18 UNESCO / IFIP Currkulum Infamotks for Secondory Educotion
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Further Practical Considerations

, General(M iwIicurn
Implementation Ar.pc f ,CI(OsUni's

Issues

Informatics is essentially a practical subject. Informatics skills are best acquired through practical work
on and with computers; informatics knowledge develops more effectively within a practical
environment.

This poses problems when there is a limit to the supply of equipment to support informatics courses, but
it is important to have an implementation strategy which acknowledges the need for practical experience
and arranges for the supply, management and maintenance of computing equipment.

If equipment is in limited supply, at least each teacher of mformatics should have ready access to
computing equipment, preferably in advance of its introduction to students. Ideally this should be
associated with a formal course of training so that teachers are thoroughly familiar with the content and
practice of informatics. Many inspired teachers will then find ways to compensated for lack of
equipment for students until the supply improves. It must be stressed that an adequate supply of
equipment is a necessary condition for schools wishing to enter the Information Phase.

The Curriculum Units indicate examples of applications v..hich help to place the objectives in context.
Not all countries will be capable of implementing all of the suggestions, but teachers will be able to find
examples of a similar sort which match more closely the culture and experience of their own students.

Resource Centres

Several countries, where informatics has been successfully introduced, have established resource centres
for the initial training of teachers, the acquisition, evaluation and dissemination of hardware and
software; and the preparation, printing and distribution of resource materials for teachers and students,
ideally Involving teachers in the development and evaluation phases.

Resource centres can bc national or local They represent good value for money at the beginning of the
introduction of an informatics curriculum, and can be an important continuing source of support for
teachers as technology changes and the country moves towards the communication phase. Good
examples also exist where the facility to communk ate via electronic mail between the teacher's computer
and the resource centre has helped to update local skills and knowledr without the costs of travel and
time away from school.

In spite of any difficulties which teachers may find when planping to introduce the recommended
curciculum, they can take encouragement from the enthusiasm which most students bring to their
learning of informatics. The sublect is contemporary, closely linked to the real world of today and
tomorrow, and its study will ensure that students are equipped to play a key role with confidence in their
future society. Teachers will enjoy the challenge of learning informatics for themselves and will soon
capitalise on the motivation of their students.
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Introduction
Currtrulum

Format Object-lye<
Main

General
Curriculum Implementation Appendkes

Units Issues

Appendix 1 Computer Literacy Units

Contents

CORE MODULE

C1*
C2*
G3*
C4
C5
C6
C7
C8
C9
C10

Hardware
Systems Software Environment
Computing Trends
Introduction to Using a Computer
Text Processing
Working with a Database
Working with a Spreadsheet
Working with Graphics
Social and Ethical Issues
Choice of Software Tools

CORE ELECTIVE MODULE

E
E2
E3

Database Design and Use
Spreadsheet Design and Use
Careers in Informatics

* These Units could be integrate with the other Core Units as applicable.

GENERAL OPTIONS MODULE

Op 1 Keyboarding Skills
Op2 Desk Top Publishing
0p3 Computers and Communication
Op4 Creating Graphics
Op5 Working with Multimedia
0p6 Computer Aidcd Design (CAD)

OPTIONAL PROGRAMMING MODULE

P1 Introduction to Programming
P2 Top-Down Program Design

Op7 Modelling and Simulation
Op8 Expert Systems
Op9 Robots and Feedback Devices
Op 10 Music
Op 1 1 Statistics

Appendix 2 gives examples of how the above Computer Literacy Units can stimulate the use of
computers in other disciplines.
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Generalrof II LAM n Main COMO-JIM
Implemeni otionFyi' t ObICCtIvf.. Ur lit

15sUes
Appendices

Units for Advanced Level Courses are specified in Appendices 3 and 4:

GENERAL ADVANCED MODULE (APPENDIX 3)

(J.\ I Foundations of Programming and Software Development
(,12 Advanced Elements of Programming

Applications of Modelling

Vo( Al IONAL ADVANCED MODULE (APPENDIX 4)

VA 1 Rii:-.iness Information Systems
VA2 Ii ocess Control Systems
\ A Proiect Management
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iIntroduction

-_-_-__

Core Module

Curriculum
Format

UNIT CI HARDWARE

Main Curriculum
Ol)lectives Units

General
Implementation Appendices

Issues

Computer Literacy Units I
Core Module

This unit should be done on a need-to-know basis during the teaching of other units.

Objective

Students should be able to identify and understand the functions of the main components of a typical

computer system as well as identify and understand the functions of various peripherals.

Sub-objectives

Students should be able to:
1. identify the main components of the hardware in use (i.e. CPU, input devices, output devices and

storage devices).
2. demonstrate an understanding of the functions of the main components of the hardware in use;

3. identify various peripheral devices (e.g.modem, fax-modem, plotter, scanner);
4. demonstrate an understanding of the functions of the various peripheral devices;

5. demonstrate an understanding of the network in use (if applicable).

Context

Students should fully' understand how computers work and that the computer is under their control.
They should not he mystified by computers and should be able to understand that computers are
continually being improved and why. Students should also realise that any knowledgeable and
interested person can build their own computer from components.

Content

Students should be able to differentiate between the basic components of a computer system and
understand the function of variou- peripheral devices. If peripheral devices arc not available for
demonstration on site, students should visit facilities which have them.

Resources

Minunurn necessary resources:
Diagrams, models of the basic computer components; illustrations of their functions; actual samples or

illustrations of peripheral devices.

Optional extra resour«.s:
Videos, visits to computer facilities, computer building kits;
Software such as Computerworks;
Dated, but not obsolete computer to take apart

Links

All other units.

Methodology

Explanations with diagrams, video and the real objects with held trips where necessary

I lands-on experience of building a computer model or a peripheral device.

0
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Ntemy elements of the IT curdculum can be ernhechled in existing subject areas (page 7)
e.g. languages (see also page 78)
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_1Curriculum Main Curriculum
Format Objectives Units

I

General
Imp lementation Appendices

Issues

UNIT C2 SYSTEMS SOFTWARE ENVIRONMENT

Computer literacy Units I
Core Module

This unit should be done on a need-to-know basis during the teaching of other units.

Objective

Students should be able to understand the main functions of t',? systems software environment and to
utilise its features in relation to the main applications software b.: ig used.

Sub-objectives

Students should be able to:
I. demonstrate an understanding of the main functions of the system software environment;
2. use the features of the system software environment (to the appropriate level) in relation to the mairl

applications software;
3. use network functions (if available) to the appropriate level.

Context

This unit is intended to familiarise students with the basic operating system of a computer (on a need-
to-know basis) so that they can use the system competently to achieve their tasks.

Content

Students should know what system software is and the types available (or various makes of computers.
Students should also know the various steps and commands needed to perform a variety of tasks such
as formatting a disk, copying a disk, making directories and sub-directories, hard-disk management,
unformatting, saving and renaming files. Where applicable, students should also be familiar with the
appropnate functions of the local or wide area network available to them.

Resources

Nfinimuni necessary resources:
Computer, system software.

Optional exlma resoulics:
Easy to understand manuals on the use of system software.
Tutorial software such as Teach yourself DOS, DOS .1 utor.

Links

All other units.

Methodology

Demonstration of each system software command.

UNESCO / IFIP Cuniculum Informatics for Secondary Educut Ion 27



Information technology u n is One of the basic building bhicks of modern Society (page .5)
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UNIT C3 -- COMPUTING TRENDS

1

Generc,1
I Ty ,i, 'n -mot- .c,n fippencike"-

I', ,...!L'S

I

Computer literacy Units
Core Module

This unit should be done on a need-to-know basis during the teaching of other units.

Objective

Students should be able to explain the current situation andtrends in computing against the background

of past developments.

Sub-objectives

Students should be able to explain the current situation and trends in computing against tlie background
of past developments in: a) hardware; b) software; c) Operating methods,

Context

Where are we going ? In order to answer the question we have to know where we have come from. The
world of computing will be very different by the time students enter the work place, but many of the
changes are predictable if we study the trends up to now. ln addition, we have to know some of the
history of computing in order to understand the terminology and procedures we find today.

Content

Students should understand the key stages in the evolution of computers over the years. This may be
looked at from the following points of view: early history ;weaving, calculating machines, code
breaking); CPU development (improvements in speed and power versus decrease in price, size and
energy consumption); input devices (developments from punched cards to mice and speech
recognition); output devices (from teletype to video display unit); and storage devices (from punched
paper to hard disks); software (from changing the wiring to user-friendly software tools.f; text and
document processing (leading to the "paperless officel; and operating methods (developments from
batch processing and time-sharing to local arid wide area networks, multi-tasking and distributed

processing).

Resources

MinIMUM necessary r esou
Pictures or illustrations of earlier computers.

Optronal extra reSOUras.
Suitable books, newspaper clippings of newly launched computer hardware or software, newspaper
articles of soon-to-he launched or future hardware and software, videos examples ol hardware, software

and peripherals.

Links

All other untts.

Methodology

St udent-hased research
Visits to facilities with earlier and recent ( omputer hardware.

32
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Infolmation technology (IT) is one of the basic building blocks of modern society (pag,c 5)
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Introduction
Curriculum Main

i'ormat Objectives
Curriculum

Units

UNIT C4 INTRODUCTION TO USING A COMPUTER

Generol 1(---7 ;
Implementalion AppeNikes

Issues

Computer Literacy Units I
Core Module

This Unit is for students who have never used computers.

Objective

Students should he able to show competence in using a computer to generate simple things such as
posters, banners, signs, invitations cards, calendars and drawings.

Sub-objectives

Students should be able to:
I. demonstrate the ability to use a computer competently to produce posters, banners, signs, invitation

cards, calendars and letterheads using simple software suitable for beginners:
2. experience the enjoyment and stimulation in using computers.

Context

This unit is aimed at teaching students how to use a computer system. The student's first experience in
using a computer should he fun and stimulating. Educational games, good CAL packages and simple
graphics software can give students a good introduction to using a computer for the first time.

Content

Teachers should give a meaningful and directed exercise so that students have a definite objective to aim

for. If necessary, teachers may illustrate the functions oi the various components of the computer in
terms of input, processing, output and memory.
Students should know how to operate a computer system and its peripherals as well as the commands
necessary to use the software to produce the required outcomes

Resources

Minimum necessary resources:
Computers for small group work: easy to usc software such as Print master. Print Shop Bannermania or

Kid Pix
Printer

Optional (-ow resou it is.
samples of various creations using the software Ic.iosen,

Other software such as Storybook Weaver, My Story.

Links

All other Units.

Methodology

St udent -cent red ;tt

34
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All seconclory school hildren in all cou:nries need a grounding in information technology (page 5)
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UNIT CS - TEXT PROCESSING

General
re.ltnt,e),) Rppendkes

Computer Uterocy Units
Core Module

Objective

Students should be able to use a word-processor skillfully and intelligently to produce various readable
and structured documents for several disciplines.

Sub-objectives

Students should he able to.
1. produce a readable document:
2. produce a structured document:
3. produce various documents;
4. discuss the aivantages and disadvantages of a word-processor in a variety of settings:
5. make informed decisions as to whether a word-processor should he used for a given task.

Context

Being able to use a word-processor is necessary in today's society. Few people use typewriters when a
computer provides a better altername. There are clear advantages of using a word-processor compared
to the usual method of writing on paper or typing with a typewriter. Students should appreciate the use
of a word-processor and be encouraged to use it for most writing tasks. The objective is not to train a
qualified typist or secretary, but a knowledge of word-processing and keyboard skills is an advantage
when seeking employment.

Content

Students should first learn how to use a word-processor under the supervision of a teacher who should
demonstrate and emphasi:e how easy it is to use. Students should start by typing in simple but
meaningful exercises They should know how to use the various features te.g. bold, italics, underline,
justified margin,;. centring, superscript, subscript, fonts, headers and footers) provided by a word-
processor and, where possible, be able to use additional utilities such as spell checkers, grammar
checkers, dictionary, thesaurus and merge facilities.

Meaningful activities on a word-processor include the preparation of personal or business letters,
invitations to school events, and lists of school events. Students should be able to use a word-processor
independently to produce various documents which are leadable and structured in a most presentable
form. They should also be able to make informed decisions about whether or not using the ord-
processor for a certain task is the mo-4 efficient method

36

UNESCO I IFIP Curriculum informatics for Secondary Education 33



lotrocloqico

Resources

j';j,juc . I
1.() r-,)icct

Mnin ,,rt 10,furri
t tras

Gene rol
nr terncotnt,o.1 Appendices

Computer literacy Units I
Core Module

Minimum mitssury resources:
One computer per student, word-processing software;
Teacher prepared materials (exercise sheets, sample files).

Optional extal resources:
Easy to understand manuals on word-processing software;
Liquid crystal display panel on overhead projector, magazine articles on word-processors;
Advertisements and brochures on word-processors available in the market.

Links

Hardware. Systems Software Environment, Choice of Software Tools. Computing Trends, Introduction
to Using a Computer, Keyboarding Skills, Desk Top Publishing, Computers and Communication.

Methodology

Teachers may initially create simple exercises such as sample documents on disks, and require students
first to open, modify and re-save files; then to progress to more difficult exercises such as use of headers,
footers, dictionary, thesaurus, spelling and grammar checkers.

3 Y
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Unit C6 Working with a Database

r

(-,t2rercrl

Objective

Students should be able to use a prepared database in a competent manner.

Sub-objectives

Appendices

Computer Literacy Units
Core Module

Students should be able to.
I. understand some of the relevant phases of problem solving:
2. identif . a problem which can bc solved by a database:
3. use a prepared database to store information;
4. drawn and Interpret information from an existing database in a structured and rational mannel

Context

In a large variety of business and in every da lile, data arc stored in databases managed by computers
which are Ith.reasingly being linked together, for example for airline reservations and hotel reservations.
More and more information about people is stored in databases students should be aware of the need
for the protection of personal data.

Content

Students anah:c different applications in e% en day life v. here databases ,ffe used. Whenever possible.
examples should be used which make the need lor data protection obvious, such as: student records.
inlormation about tourist flows and needs

Using a suitahle example, the teacher ptepates the appropriate structure of a database. Students then
collect the necessar) data, lot example b inter\ iews lor c hich the must design an appropriate
questionnaire l he data are entered into the database. Dillerent li-as will be produced and discussed.

During the process of using a d,uabase, students will conic to understand sonic aspects of problem
solving suk h as design. data ent IA and modiliemion. and how to qu, ,rtion the database.

Resources

Nfininnon fte( Csmi I i CSOU1 (CS:

One computer per group of udents:
Simple databases contained within -Works- package:
Some countries provide simple MIR auonal databases or spe( lal user interfck es for student S at a
reasonable price

Optional (Ana I cSout (
One computer per t4udent; tutorial sofm

er:-rtal display panel and overhead prolector, Cardex lie

Links

All other Core I 'nit!, Core Eleitive llnit Database Design and Use is a next step.

33
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UNIT C7 - WORKING WITH A SPREADSHEET

.,-ic r1 "

Objective

Students should he able to understand and make use of a prepared spreadsheet.

Sub-objectives

Appendices

Computer Literacy Units
Core Module

Students should he able to
1. demonstrate an understanding of what a spreadsheet is and its uses:
2. use a prepared spreadsheet to change values ol variables and to see its various effects;
3. demonstrate an understanding of the uses of a spreadsheet.

Context

Spi . adsheets are ti ful tools I or individual 01 group work, and are widely used in industry Ind
commerce. Studems should understand what a spreadsheet is, how easy it is to manipulate variables.
and shoukl see the effects of this manipulation.

Content

Students are introduced to the concept of a spreadsheet and the components in a sprealsheet. They
manipulate a spreadsheet by changing values in cells, and will also, perhaps. change formulas to sec the
effects. Graphs, based on the v:;ues entered in the cells, may be generated automatically,. Students
should also be able to understand the various uses of a spreadsheet in daily tasks.

Resources

Munnuon n.Notinc,.
Computer systems lor group work, spreadsheet software:
.1eacher-prepared spreadsheets

optional c\lco I eNoto (
Ready-made spreadsheet-.
liquid crystal display panel and overhead projector. t mortal software.

Links

All other Core I. mt, Core ldective Unit Spreadsheet Design and Use is a neNt step

Methodology

Demonstrations. hands-on activities.
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Introduction
I Curriculum Main Curriculum

Format Objectives Units

UNIT C8 - WORKING WITH GRAPHICS

General
Implementation Appendices

Issues

Objective

Students should be able to use graphical representations in an appropriate way.

Sub-objectives

Computer Uterocy Units I
Core Module

Students should be able to
1. identify the use of difkrent forms of graphic representations in every day life;
2. understand the link between data and graphics;
3. convert data into appropriate graphic representations;
4. summarize data into appropriate graphic representations;
5. use appropriate graphic representations to ill,....strate a document;
O. see the consequences of different forms of graphic representations of the same data;

7. identify cases where it is appropriate to use graphics, and select which graphics to use.

Context

"A picture can tell more than thousand words". A large variety of reports are illustrated by different
graphic representations, tor example, line graphs, bar charts or pie charts. Data can be shown in
appropriate or inappropriate ways; the latter leading to misinterpretation of the original data. Familiarity
with the ways in which graphs are used %yin help studems to present their work clearly in many subject

areas and in their working lives.

Content

Students analyze different application in every day hie where graphic representations are used.

Whenever possible examples should be used which make an inappropriate use obvious. Examples might
he found in the school environment, in data about the community, in the business world, and in the
daily or weekly newspaper. Current data and data from earlier years should be illustrated in different
I orms.

Resources

Mir linIUM ?ler essalV ICSOLIR CS:
One computer for each group of students with a graphics softwate package;
Graphics modules are included in all "Works" packages and with most spreadsheets;

Examples from Industry and «mmierce.

Optional Oita resources:
Advanced graphics software;
Liquid crystal display panel tor overhead protector.

Links

All other Core Units. Optional Unit Creating Ciraphics can be a next step
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UNIT C9 SOCIAL ND ETHICAL ISSUES

Objective

Cicocrol
fi '..1 Appendices

Computer Uteroct linIts
Core Module

Students should be able to understand the social . economic and ethical issues associated with the use of

computers

Sub-objectives

Students should be able to demonstrate an understanding of:
I. the benefits and drawbacks of computer use to society in general;
2. the economic advantages and disadvantages of the use of computer,:
3. the ethical questions which have arisen as a result of computer use.

Context

Students should be made to realic that computers do not always contribute positively to society. They
should appreciate the seriousness of the social, economic and ethical issues over the years. There can be

misuses and abuses as well as unethical behaviour by those in control of computing facilities. Students
should be aware of such behaviour and how it can be corrected.

Content

Students are expected to understand basic concepts such as computer crime and Fraud. equit
intellectual ow nership, priyac of information, links Mween automation and unemployment
computer security tthelt. hacking. viru-zes)

Resources

Minimum nit CstiiN c,s
None.

Optional evt i 0 rt..oui
Newspaper clipping!, ol ot computer crime.

Links

All other Units

Methodology

nlm.11:,slons or rescaich by indi\ idual, or gl ollp o I stIlderlis

BEST COPY AVAILABLE

4 Li
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^/Hin

UNIT diO CHOICT OF SOFTWARE TOOLS

3nurcil
;ill, C(TiCo' Rppendlces I

Computer Literacy Unit
Core Module

s

Objective

Students should be able to analyze different problems in order to decide which software tool is the
appropriate one to use.

Context

During a Computer Literacy course, students get to know different types of software tools. By the end
of the course they should be able to select the best tool available for a given task.

Content

This unit might be done in two ways:
(a) the students must identify the most suitable tool available for a given problem; or
(b) the students must provide examples of other applications for tools they know.
lt should be obvious that there is an overlap between available tools, for example information may be
stored either in a database or a spreadsheet.

Resources

No special resources arc needed.

Links

All other Units

BEST COPY AVAILABLE

u
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Introduction
Cuniculum

Format

Core Elective Module

Main

--- --Objectives I Units
Curriculum

UNIT El DATABASE DESIGN AND USE

IGeneral '..;-,''- ': " --"--':-

Implementation I lippendkes
issues

IComputer Literati) Units
Core Elective Module

Objective

Students should be able to create and use databases in a competent manner.

Sub-objeett .fes

Students should be able to:
1. understand some of the relevant phases of problem solving;
2. identity a problem which can be solved by a database;
3. design and create an applicable database;
4. obtain data and enter it into a database:
5. draw and interpret information from a database in a structured and rational manner:
(s understand the principles of personal data protection.

Context

This Unit extends the experience gained in studying Optional Unit Working with a Database.
Familiarit with the main commercial databases is an advantage when seeking employment.

Content

L'I-ing a suitable example. students design an appropriate questionnaire and collect data The) students
make a hist structure of a database and tiller the data. Some fields might be wrong and may have to be
modified The database can lie ret ructured until a usable database has been established.

During the process of using the database. students w ill b,...come familiar with some of the main aspects ol
problem solving: design data entry and modification. as eel I as use of the application. Principal data
tpes such as text and number w ill be co% ered. II systems with a programming language like dBASE arc

ailable, principle elements of programining. such as conditions and loops, can also be covered.

Analv,:mg the use of databases will demonstrate how commercial processes operate. for example there
would be a seriouS problem lor a new airline it it were not alkiwed to use the existing reset vation system.
Students should also be familial w ii hi very large databa,e, I .Dli) and Geographic Informanon Systems

Resources

Minimum nt eso,(AIN reWil t C.
One compute] per group of students,

implc databal...es contained w ithin pakkageN
.!lottle «tunnies ptovide siniplc edukational databac.e,
icasonahle 'nice

Optional t \Oa (

Ad% ank ed databac ,uch as d Rase
I lipid dIspi.t panel 1(11 0\ cilleakl toi

Links

or special use; interlaces ui !-.1tutents al a

v., an \icil-aon of tIle ( OR' I .nit \Vol long 1l iii a Databa:-.e

4
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(On I rjlt in

uNrr E2 SPREADSHEET DESIGN AND USE

("or vuuci General
Impk mciv ntlon Rppendkes I

Computer Literacy Units
Core Elective Module

Objective

Students should be able to design and create a spreadsheet to solve a given problem.

Sub-objectives

Students should be able to:
I. identify the problem that can be solved by a spreadsheet:
2. enter and lock headings of columns and rows;
3. vary width of columns;
4. allocate values to columns:
5. create correct formulas;
6. copy formulas:
7. re-arrange entries klows),
8. re-arrange columns:
9. import information from a variety ol sources.
I 0 export information to a variety of destinations.

Context

The abilny to create and use spreadsheets has become essential (or all involved with financial
management. research, and many other commercial activities. Spreadsheets ha\ e the advantage that
most can easily accept and manipulate mlormatton from databases and can create output as graphics.
The ability to use spreadsheets elhciently is a decided advantage when seeking emplo)ment.

Content

Creating a class hobbies list ma he a good first exercise Students should then create at least one
spreadsheet to draw up a budget in which a number of -what-ir situations arise. If the spreadsheet
allows it, the reverse ol this process should also be utilised.

Students should create a simple spreadsheet to accept and calculate the results of an experiment or an
opinion survey in al least one other discipline. A number ol spreadsheet applications Nvill arise naturally

in most school actIvities. Spreadsheets should be used to create lists which can be re-arranged in a
different order as needed.

Resources

Minimum tie( e:c.cuy room, es:
Simple spreadsheet program:
One computer for a group of students

Opnonal (Ana ooto
Printer;
Training video or omputcr prop am,

rystal DiTlay panel and overhead protector.

Links

Core t "nu Working with a Database, c ole 1-1c(IR c I'm! Database Oesign and llse
of the C ore [lint \Voi king %%nil a Vreldsheet.

nit!, cMcnsIon

UNESCO / IFIP Curriculum Informatics for Secondary Education
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UNIT E3 CAREERS IN INFORMATICS

(-Jenard!
ipM 1C Appendkes I1.1

Computer literacy Units
Core Elective Module

Objective

Students should be able to describe career opportunities in the computer field, together with the
required quahficat ions.

Context

The titles and job descriptions of Information Technology (IT) personal have grown out of 1.1- history and
are not self-explanatory, even to the computer literate person. .Many students will contemplate a career
in IT. They should be helped to make an Mformed choice.

Content

Students should research and report on the careers available in the computer industry, including systems
development and the provision of services

Resources

Minim tun ne, c,isary reintrce:
Careers opportunities librai

Optional .\U Li I CsOil H. CS:

Presentation packages:
Projection lactIllies

Links

Core Nlodule (lomputing Trends

Methodology

This may be a good oppoi t unit) to send students or groups or students out to interview IT practitioners
and to interpret the information gathered. The ti,e of a word-processor and a presentation tool should
be appropriate to illustrate the results of research. Qualification surve) graphs could also he created. A
spreadsheet could be used to list and compare variables, for example investment in training versus
potential income

BEST COPY AVAILABLE
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General Option Module

UNIr OP1 KEYBOARDING SKII LS

Objective

Students should be able to use a ke board efficiently and effectively.

Sub-objectives

The student w ill he able to:
1. find all keys without delay:
2. use the correct fingers for eventual touch-typing.

Context

Appendices

IComputer Literacy Units
General Options Module

An inability to use a keyboaid efficiently will evenwalk make k.omputer use a frustrating experience for
students. Incorrect typing procedures will place a limit on the speed students can achieve, and will make
the learning of correct typing procedure more difficult The teaching of blin,1 typing is not an objective
of this course. Teachers may w ant to teach keyboarding skills as a unit on its own, or as part of other
units.

Content

Games may be used to familiarise students with the keyboard; including tutonal programmes to teach
typing skills and computer assisted learning activities requiring minimal keyboard input. Simple
practical programming in beginners langiiages such as l.ogo or Boxer can help to prepare for later use of
computer languages. Word-processor e \ereises and simple desk top publishing will give meaning to
these liNt technical exercises and lead on to a fuller ti eatment as described in other Untt,,

Resources

Minimum necesary oout
One orrputer pei student

Optional (Alia resout t es:
Commonly available typing handbook; suitable typing skills programme. ,;uch as Mavis Beacon Teaches
Typing, or Typing Tutor.
Video on typing skills.

Links

Core Units. Desk lop Publishing

BEST COPY AVAILABLE

UNESCO / IFIP Curriculum Informatics for Secondary Education
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Intraductinn Curriculum
Foinint

_1

Main Curriculum
Lino's

UNIT OP2 DESK TOP PLIBUSHING

IGeneral

Issues
Appendices 1Implementation

General Options odule
I

Computer literac_y Units
M

Objective

Students should be able to understand the use of desk top publishmg software and use it proficiently to
produce professional looking documents.

Sub-objectives

Students should be able to:
I. demonstrate an understanding of a desk top publishing software:
2. convert a text file from a word-processor into a functional 'file for the desk top publishing

environment;
3. produce a professional lookir.g document with the help of a desk top publishing software.

Context

Although the use ol desk top publisliing DTP) software ,s not as essential as the use of a woid-processor.
it is nevertheless, an advantageous tool to use. Students should be able to appreciate We advantages ol
using M P software to produce prolessionally-looking documents This should motivate students to
want to use 1)1.P w here suitable to create such documents.

Content

Students should understand the basic terminologies used in D LP such as columns. kerning. fonts, font
sizes and mastheads. I hey should also be able to use softy, a e LO convert an existing word-
processor file into a lot mat -unahle lor use in a DTP environment.

Students should be taught how to manipulate this file in such a wa as to produce an attractive
document. Students could be asked to cieate school new sletters ith at least two columns; and
brochures for school events

Resources

Nlinunum nece,o%
One e(imputer per student.
Dl P softwate.
Teac her made samples ol documents produced D I P software

Optional (\Ira re,moic,
Samples oh prolessionall pioduced bloc limes, Ilamphlei,. do, 11111C111, t cited ili DI P -oftware.
Las> to undeistand Dl P soltwaie manual

Links

All other I nits

BEST COPY AMAMI
u
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UNIT OP3 COMPUTERS AND COMMUNICATION

r.,..:n.tol
I.n;.' r(-.1, ,Ic) Appendices

G
Computer Uterocy Units
eneral Options Module

I

Objective

Students should he able 10 demonstrate an understanding of how the combination of computers with
telecommuni,:ations has facilitated a fa-aer and more versatile way of communication

Sub-objectives

Students shoukl he able to.
identify the various methods of communicating via computer;

2. demonstrate an understanding of electronic funds transfer;
3. send and receive messages by using an electronic mailing (e-mail) facility:
4. communicate with bulletin board systems by being able to read and leave messages, upload and

download files:
5. send, receive, read and print faxes using a ...x-modem and an appropriate software' tool.

Context

In an information tociet . it is increasingly necessary to get informatton quickly from an appropriate
source, and to exchange inlorm.mon speedily with others throughout the world. Students should know
the various means available and how to ace ess those means.

Content

mudents should understand the vartous means of electronic conlmonicadon such as electronic mail. use
of electronic bulletin boards, laxing ui the computer ,md modem, and should he able to make an
informed hotce as to w likli one is the best to use in a given situation

Resources

Altnunum ncLestil.k leNOW,C,
One computer per group. L ommuincations soltw are.

ces, to bulletin hoard A stems_
mail and la \ lac lit es

Optional cola le.oithe,s.
er stal display I tTiel and o\L rhcad prolet. tor.

Piagrams and illust tat ions

Links

All other I.:nits

Methodology

1 lands-on expel tent. c

:1FrzT rnpv AVAILABLE
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r- -ercll
I Appendices

General Options Module
Computer Literacy Units

UNIT OP4 CREATING GRAPI-11Cs

Objective

Students should he able to use suitable graphics tools to create the graphics required for a variety of

purposes.

Sub-objectives

Students should he able to:
1. analyze a task and select the best graphics tool from the tools available;
2. import drawings (graphics) from other sources, using a scanner if available;
3. use graphics soltware to draw and animate drawings from other sources;
4. produce attractive and suitable graphics-based materials.

Context

The world is visually based. It is important lor students v:ho wish to create visual materials to know how
to use a computer mcl appropriate software to produce these materials.

Content

Students should know the %mous graphics software tools available and be able to choose the best one
for a particular task. I he should be able to use the software competently to create documents including
graphics tor a variety of other disciplines

Resources

Alminium net cs tc\oitheN
One computer per student, graphit. s software

Opitonal emr,1 resout«.!.-
Various input and output devices. simples ol various computer-produced graphics based materials.

Links

All other Units

Methodology

Demonstrations, hands-on evcriem C prolck N.

BEST COPY AVAILABLE
0 0
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IAppendices

Computer Literacy Units
General Options Module

UNIT OP5 WORKING WITH MULTIMEDIA

Objective

Students should he ahle to plan and execute an ellicient multi-media presentation

Sub-objectives

Students should be able to:
1. manage static components ol multmledia like text w nil pictures;
2. manage dynamic components of multimedia like sound with animation:
3. manage the incorporation of sotmd and video lrom "outside- ,ources such as audio tape and video

(1isk.

Context

Students should stud ). the evolution of multimedia technologies Irom analog to digital) and he able to
identd the main components of a multimedia presentation (sound. text. pktures. animation). I he

ability to prepare a multi-media presentation is a valuable skill in today's job market.

Content

Activities are closel dependent on the av,nlahilit of equipment. s)stems and multimedia tools. I hesu

involve: sound t,mus4.1: text OYHO. pictures (graphics). animation tgraphics): and communication
systems

Resources

11111Milnl niCe.1/ i I t.',Otlit

Stutahle computer tilt Internal or external nniltunedia de: k es.
Application so.maie

Optional evict re\otrit eN.
Loudspeakers, video protectol . latest prole!-,,ional soltware

Links

All othei U nits

BEST COPY AVAILABLE

4,
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1

Intraclurtion
Curriculum

Format
Main Curriculum

Units

UNIT 0P6 COMPUTER AIDED DESIGN (CAD)

iGeneral

Issucs
Appendices Iimplementation

Genzral Options Module
Computer Literacy Units I

Objective

Students should be able to produce such designs as are required by other disciplines. using a suitable
Computer Aided Design (CAD) package.

Sub-objectives

These should he established in cooperation wah the curriculum specialists for other disciplines. They
are likely to include the ability of the student to perform operations including:
I. simple plan diawings and other t o-diment ional drawings;

three-dimentional drawings;
3. creating spec. ial shapes and cur\ es;
4. shading.
5. rotation.
(1. inserting text.

Context

The CAD program is the word-pioecssor of the drawing-board. It allows k barges to be made without
having to redraw the entire draw mg, am, I a a..IIow s for elements ol drawings to be used repeatedly. It is

now impossible to imagine a modern design office w ithow CAD. While CAD systems available in

schools wtll not he as sophisticated as those in the work place students slikmld be introduced to the
advantages ol CAD w here applicable ixperienee even with only simple (AD may lead to employment

opportunities.

Content

Students invoked with disophnes which requite use ol a draw ing boaid should be gr ell e\perienke ol
doing the same work w ith a CAD program

Resources

Muumum nere,tiv ieNotuk
One computer for each student.
A simple I. AD package.
A suitable printer.

)ptional eth d I ootit
Suitable plotter.
Large lormat screen:
Training video ot prograni lor die par. kagr.

Links

SpRadsheet Design and Cse I he table, ol quantity ol materials wInch need irr be k reated once the

dtawnigs arc ccinplcte k ill lor a spreadsheet I he link hem(' en sizc, quaintly of mm(11,11,1,1E1 budget

cleates opponunities lot ad \ diked spicadsheci work

64
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UNIT OP7 MODELLING AND simum-loN

Appendices

G
Computer Uterocy Units
eneral Options Module

Objective

Students should be able to identify the main parameters of a real situation. formalise a model, then
explore it, interpret the results and determine how the model fits with reality.

Sub-objectives

Students should be able to:
I. use existing models, varying relevant parameters and interpreting results:
2. modify an existing model, varying relevant parameters and interpreting results:
3. model situations with a small numbers of parameters, explore the model and interpret the results

Context

Often. w hen teaching and explaining open phenomena in school. presentations are made in an
excessively deductive way. To tackle, even at an elementary level, the modelling of a simple situation.
allows one to balance deductive aspects with an exploratory approach siinulation versus modelling).
This unit offers the opportunity to solve some true problems instead of -artificial- oncs. Such
experiences bridge the experimental and the theoretical cformal) approaches

Content

.A good introduction would be to simulate and experiment wit h afl al read y. solved problem can existing
modeD. Examples include radio-active decay, c h,mge in Ph v..lues, population changes. Published
software examples are Lemonade. Flight !,imulator

Modify ing an existtng niodel. alter running a simulation to try to understand the more important relation
between the main parameteis. helps to c larify the nece!ssary basis for the real modelling process
Examples include supply and demand, pollution elle( ts. running a company.

From conci etc obser% wns, very of ten y isual ones, studeni ,. can build up an outline of a system allowing
them to reproduL e the ob!-,ereed ht. ha% lour III an adequate

Students should be model on a spreadsheet and On a pc il modelli,ig iool ml availahle

BEST COPY AVAILABLE 60
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fl
f ,) Appendices I

r ,1

Computer literacy Units
General Options Module

I

Resources

Minimum nccessar
One computer per group ol students: a spreadsheet program.

Optional extra reNoimes:
Exist ing commercial software, such as 5imearth, Simlife, Simcity:
Specific tools with graphical interfaces inspired by dynamic systems t Stella. Modus, Extend):
Specific tools dealing with numeric and symbolic calculations t Mathematica. Derive. Nlathlab. Mapple).

Links

P.6 Unit can be a lirst step towards the Advanced Unit Applications of Modelling.

Methodology

Although many different approaches arc possible. depending on the choice imd availability of tools, it is
essential, when teaching such a unit at the Foundation I evel, to limit oneself to simple models, even for
complex situations.

6
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UNIT OP8 EXPERT SYS 1 EMS

Objective

students should be able to c reate nd demonstrate the use of an expert s stem.

Sub-objectives

Students should be able to.
1. use expert syst t. ms created b others:
2 use suitable software to ereate slat h expert s\ stems as may be of use iri othcr
3. identify situations where the use of an expert system ts appropriate.

Context

Creating an expert system is an ext. client \\ .1\ ol teaching. While the final product may be of limited use,
the prot ess of t reaung an exptit s\ stem lot uses the mmd 01 the learner on the relevant issues possibly
like no other aeuvit an.

Content

Various disc tplines will pro\ ;de dillerent opportunities for expert systems These systems may vary [torn
being able to do simple tasks -tut hi a`, changiiig and clasifr trig a tvgular shape. to such complex task, as
classifying botanieal -simples or even predicting the weather, expiessmg the probabtlity of \ arious
possibilities

Resources

Minimum net escaiv
One computer lor a group ol students.
1/4\linple Expert LA. stem

Optional extra ic,oto
Printer.

Links

Advanced expert s\ stems ti-ualk alit )\\ the import of data I rom d,uaba:,e,, and .pread,heet, Where the
output uldkates pi ttbabilmes these t. an bk. pi esemed In giapint m rning one - o\\ n expert s\ stern
is an ev client pl 012s,nnnnrn.; task

Methodology

Vety -.linable lot \ ot king in pao, or groups I he arguments about the iules ol expert s\ stems are an
ess, clreni tt at or leantini2,

Cc;
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UNIT 019 ROBOTS AND FEEDBACK DEVICES

Appendices

Computer Literacy Units
General Options Module

Objective

Students shoukl be able to operate a simple robot and a simple iced-back device

Sub-objectives

Students should be able to.
1. control a specific i.ohotic devics:.
2. identify the situations where leed-back devices are useful;

use a simple feed-back device.

Context

This Unit is a link to the mdustnal pro(1 uction in a country. The number of robots and feed-back devices
is increasin\i, apidl \ w it h conscqueni.es for the labour market and the qualifications of people needed b
emplo ers ;Students should ha \ e an widerstanding of the operauon of robots, as they arc frequentl) and
increasingl being used in ;a.1 dangerous situations. ill) improving the quality ol the products, and kc)
reducing labour cos's.

Content

Students should use a sunple software tool. ot pi epared to control a robot They should
also ant:1111)1 to build a simpic robot device.

Students should use k-ed Le\ It.e:. in experiments in other subtects. such as a microphone in Ph\ sies
or a thermometer or Ph-meter in c. heinistr\ .

Resources

Mtiiiutitm IlecesSaly resoutte..
A simple progammahle robot do k \\ ith its own ke pad or conneLted to a computer for eadi
group of students::
A simple feed-back device which pro\ ides input for a suitable computer programme.

Optional t..\ti ii tes(utc,
Robot, with control hardware and software:
Hardware and eqwpment to build robot!, at m. hool:
Tools like LI:60-106c). Iis hertechnik.
Se\ eial kits with the necessary hardw we and soltware ale a\ ailable. such as the and Bruderhund

Lahkits

Links

llaidw an. t. (imputing "rends. and I till( .11 Programming.

BEST COPY AVAILABLE
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UNI r Op10 -- MUSIC.

Appendices

iComputer literacy Units
General Options Module

Objective

Students should be able to create compositions. musical scores and arrangements 01 musk. as required
by that discipline, using appropriate hardware and soltware

sub-objectives

To the level required b\ the discipline. students should he able to:
I. explore the use ol appropriate hardware and software to play music, modd) and print scores;
2. demonst rue the use of appropnate hardware and softw;ne to compose musical pieces;
3. demonstrate the ase ol appropriate hardware and software to arrange musical pieces.

Context

Available softw ate enables inusteal scores to be \\ linen and edited \\ ith a computer in the same wa that
word-processing package: are used lor composing text Music can be plaed back and listened to via
suitable hardware Students w ho are required to \\ rite musical scores should realise that the computer
facilitates the process They should also know how to use appropriate soltware and take ad\ antage 01 it
for personal use.

Content

The teaching of tmt not an object t c ol the mlormatics course. Before this unit, students should be
able to identify tile correlation between si.ore and music. rhe ,,hould be able to modily an existing
score m order to achioe a stated or desired ellect. This should eventuall be developed to the point
where tho compose original score, on a computer and arrange such composition, lor different
in,:truinents. again ti,ing a computer

Resources

Alumnum /let essali \ I eNt,11i Les.

Computer. musie reation soliw are

cr)iitional &Ali a I es(in Cs

I11.1)1 interlace and associated hardware

Links

Hardwale. ,\ stems and .,oltw are liivironment. keyboarding sltll, l esst Processing.

Methodology

expk. ilk
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Appendkes

IComputer literacy Units
General Options Module

UNIT OP1 1

Objective

Students should he able to use a simple statistical package to the level required by other dtsciplines.

Sub-objectives

Students should be able to:
I. call up the correct section or a statistical package and enter data;
2. utilise output to the degree demanded by the specific discipline.

Context

The teaching of statistics is not an oblective of the IT course. I lowever, where students use sta. istics in
other disciplines. they should be able to handle a simple statistics program and cieate an output which
they can interpret in context

Content

This unit is likely to he used in the senior secondary phase. Other disciplines most likely to use the lInit
are ekonomies. mathematics. agrik ultural ience, biolog and the social sciences. .1 he complexity and
volume of ...,tat istk al woik done will depend entirely on what required by other discipline;

Resources

Nlininthni net C5NalV reqnirceN:
komputer per group ol students

Simple statistkal program

Opuonal t'Xtra
Printer;
Training video or program.

Links

Many statistical package, allow impon ol daLl from spreadsheet,. and expott ol data to graphic,
package's.

Methodology

Students who have onke made an invoked statist% al k alk nix wit manualk w ill al \\ av, want to ti,e a
computer program lor this purpose in the littuie
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UNIT P1 INTRODUCTION TO PROGRAMMING

I

General
Poplern-,,.t.at,r.p, Appendices

Computer literacy Units
Optional Programming Module

I

Overall Objective of the Unit

Students should be able to design, program and evaluate simple algorithms for elementary task oriented
problems. (The term "algorithm.' to be interpreted in its broadest sense.)

Context

Programming at this level is not a technical subject; by and large it means changing a task you can "do
for your yourself into one which can be "done by others". This means describing the task as a procedure
in sufficient and complete detail so that It can be performed precisely and repetitively by another person
or a device.

This "automation of a task is that what is called programming. sometimes algorithmic programming
one of the main features of informatics. An algorithmic way of thinking and problem solving is needed
when using complex or sophisticated tools such as a spreadsheet, a database management system, an
operating system or even a word-processor.

Programming is a rapid. specific and suitable way for students to gain experience of solving problems.
The objective is not to train "mini-programmers-, but to bring students into contact with the
programmer's way of thinking. With this aim in mind, the syntactical and other specific features of a
programming language are of no importance and have only to be learned on a "need-to-know" basis.
Teachers should stress the methodological aspects of problem solving; programming is just a means to
an end rather than a goal in itself.

Summary of Content of Unit

The unit contains three main activities: designing a task-oriented algorithm (algorithmic problem
solving), translating the design into a program (programming), and bringing the program to life
(implementation). These three activities will always he suceessi.e and closely ned together. Although
the following descriptions treat each actr:ity separately, the order of presentation does not necessarily
dictate the order of teaching.

1. DESIGNING A TASK-ORIEN FED Al GORII tIM 01 I i\lic PRolit I NI sol viN(.1

Objectives

Students should be able to
1. describe and specify the task to he realised;
2. develop an effective and efficient algorithm wlik h. realises the idmtilied task, applying a simple,

given standard method.

Content

Students ha% e to event:lent and identify the steps involved in Inc pro'. ess ol problem solving, appl mg
simple problem solving strategies in a given lot inat to specify solutions to simple problems drawn from
their everyday lives. Examples ol suitable problems are: simple simulations ol dice throwing, tossing of
coins, calculations such as the formulas lor areas and volumes or the interest on money loans and
deposits, tuttle movements in a plam
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Computer Literacy Units
Optional Programming Module

I

Examples of possible pn.gramming environments are: Turtle-logo, Basic, Pascal, or an environment for
controlling a physical device (e.g. a robot).
When students have built :up some expertise, they should learn to subdivide the tasks to be automated
into major sub-tasks and into fundamental tasks which are given suitable, meaningful names.

2. TRANSLATING THE DESIGN INTO A PROGRAM (PROGRAMMING)

Objectives

Students should be able to:
1. transform their simple algorithms into computer programs in a procedural language:
2. produce a readable, understandable and user-interactive program.

Content

Teachers should choose simple problems which only require students to use elementary input, output,
and assignment operations of a programming language. Where applicable, students should determine
proper types and uses of variables; and select suitable and meaningful variable names which represent
the functions ot the variables in the program.

Students shoukl not be forced to use a separate editor or text processor for entertng their program.

3. BRINGING I HE PROGRAM To LIEF OMNI \ TATION)

Objectives

Students should be able to:
1 use a given pmgramming environment to enter, edit, compile, debug, update and run the

constructed programs.
2 give a meaningful and useful written description of the internal and external behaviour of their

program.

Content

students shoukl store and retrieve programs on and from disks, for further use and modification. They
should learn to differentiate between syntax errors and execution errors; and identify possible causes for
each type of error. Students should test their programs with given or created test data to determine
correctness and limitations and should learn how to obtain printed output and a hard copy of source
code.

teachers should ensure that clear and adequate documentation is produced of all programs so that other
useis are able to understand the operation ol the programs and make further modifications.

Resources

NfulIMIMI liCt c+,at v eNotu, CS'
One computer between two students tone ma plan, wink. the other enters code or tesisl,
A simple programming language, pretcrably with a graphics interlace, such as Logo

Links

'1 his l'nu, together with Unit 1'2, are essential pt (Titration for the General and VoLational Modules at the
Advanced

pi)

I
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Computer literacy Units
Optional Programming Module

I

Overall Objective of the Unit

Students should be able to design, program, and evaluate structured algonthms for problems whichneed a top-down approach.

Context

After first experiences with simple algorithmic design and programming in Unit PI: Introduction toProgramming, students should learn to use a top-down approach, while using the same design tools andprogramming environment. When problems become more complex, the need for a top-down approachmore evident. Top-down programming is the normal way in which commercial software is designed andproduced.

Summary of Content of Unit

The Unit contains three main activities: top-down design of algorithms, translating the design into aprogram, and bringing the program to life. As with Unit PI: Introduction to Programming, these threeactivities will always be successive and closely tied together. Although the following descriptions treateach activity separately, the order of presentation does not necessarily dictate the order of teaching.

1. TOP-DOWN DESIGN OF ALGORITHMS

Objectives

Students should be able to:
1. describe and specify the problem to solve;
2 develop effective and efficient algorithms for the solution of a problem, using a top-down approachthrough step-wise refinement.

Content

At first the teacher sets some complex problems to be solved, but in the context of ready-madeprocedures already built and available in the system (and corresponding to parts or sub-problems of theoriginal problem) In a second stage, these procedures will be analysed by students and they will nowalso construct these procedures themselves.

Some problems should address the processing of strings, using the tools offered by the availableprogramming language. Algorithms of this type arc important because they make it evident that onlyformal processing is to he expected from a computer. Examples of suitable pi oblems are: concatenation,counting the number of words in a text, writing a text in reverse, changing all the vowels in a text,searching lor a word in a text.

It is important io point out problems which fall outside the scope of these formal possibilities, such as:translating a text , 'rrecting a text or summarizing a text

'V 0
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Students should be able to:
I. understand that a computer processes -formal objects- only;

2. transform their algorithms into computer programs in a procedural language using formal

procedures or functions;
3. produce a procedure-structured, readable, understandable and user-interactive program.

Content

lt is important that the top-down designed algorithms are transformed into programs which have

procedures and functions, so that students appreciate the need for these constructs.

Before the actual program is written, students shoukl evaluate and debug, step by step, a given, sub-

divided algorithm; they should create their own set of test data and explore the different parts of the

algorithm, hut also the algorithm as a whole.

Students should use the following programming constructs: procedure, function, global and local

variables, parameters. They should be offered procedures and functions as tools for string processing

which they will use to solve text processing problems

3. BRINGING THE PROGRAM 10 LIFE

Objectives

Students should be able to:
I use a standaid pi ogramming environment to edit, compile, debug, update and run the constructed

programs:
2 give a meamngful and useful written descrytion ol the internal and external working of the

programs.

Content

Students should store and retrie \c programs on and from d'sks, for further use and modification. They

should learn to difkrentiate between syntax errors and execution errors; and identify possible causes for

each type of crror

Students should test their programs with given or created test data to determine correctness and

limitations and should learn how to obtain pnnted output and a hard copy ol so.trce code.

feachers should ensure that clear and aduquate documentation is produced ol all programs so that other

users arc able to understand the operation of the piograms and make further modificatwns

Resources

Nlimmum fieu:Ncc0.). lisoloces:
One computer per student. suitable prow awning language or tool

Optiomil col 0 I (sou It (.'s.

Printer, Liquid crystal dtsplay panel lor overhead protector

Links

I ln unit Is essential pieparation for General and Vo, .tuonal Modules at the Advanced Level

76 UNESCO / IAP Curriculum Informatics for Secondory Educotlon



Introduction CurriFormat

Objectives
1

Units
culum Mai Curriulumn c

General
Implementation Appendices

Issues

Appendix 2 Informatics in other Disciplines

IInformotks In other disciplines
Notural Sciences

Informatics can bc of considerable value in the teaching of many subjects of the normal curriculum at
the foundation and advanced levels. This section gives examples which teachers will wish to use
themselves or when promoting informatics more generally with other teaching colleagues. Students will
also find these examples a stimulant to their own work in other subjects as well as an enrichment of their
informatics studies.

Teachers may lind that by integrating the use of computers within subject areas, most of the Computer
Literacy objectives can be met, without the need for a separate course.

Students of the Advanced Level Unit GA3: Applications of Modelling, will find that earlier experience of
using computers in other disciplines provide: a good background to their work, as well as good starting
points for more advanced subject oriented madelling techniques.

'NATURAL SCIENCES

Text Processing
Students can us, a word-processor to type their reports of experiments and research.

Desk Top Publishing (DTP)
Students can use DTP to produce attractive looking documents, especially those requiring a combinatton
of text and graphics.

Gtailhics
Students can use graphics software to prepare illustrations, with or without labels, which can later he
imported into DIP do, uments; or which can replace the usual method of preparing hand-drawings.

Spreadsheets
Students can use spreadsheets to tabulate and calculate results ol experiments; or for manipulation of
variables to sec certain effects that can be more clearly and quickly demonstrated with the use of
spreadsheets. Students can also request various types of charts to be plotted from values entered into a
spreadsheet.

Tear aers coukl prepare templates to assist students new to spreadsheets; or prepare spreadsheets which
ha%e alues already entered in order to illustrate effects from thc manipulation of variables which is
applopriatc for work on simulation and modelling

DatithascN
Students can cieate databases such as the characteristics of chemical elements in the periodic table,
characteristics of plants, insects, and mammals; and interrogate these databases to find relationships and
commonalities As a first step, teachers could prepare databases into which students can add data.

Roliol, and I eeilbimi k Devu 1:1
Students can build robots and use robotics to perform experiments, pan icularly ni physics.
I. mechanical, temperature and other probes to monitor experiments, and feeding the readings
du Cd tly into a spreadsheet, helps to obtain more reliable results and makes classroom work more
realistic Sevei al software tools exist which take readings, interpret them and present them graphically.

onymont anon
Stuck nts can use computers to communicate with other students on a local network, or with students in
othei schools both loc ally and overseas. I his enables data to he gathered and shared with others, for
example tainfall and Ph values in different countries or particulars of insects unique to a region

1...)
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Informatics in other dIsdpilnes I
Mothemoti languages

Speech .Rec ognition
in Physics and at times in Biology, students can use external devices to record sounds, and use computer
analysis to study sound waves and patterns .

Even Systems
Expert systems written by students may be of little value but students learn so much from writing such
a system that it should be attempted wherever resources are available. One exper. system well within
the scope of advanced students predicts the result when two chemical elements are mixed.

Modelling and Simulwion
The "Three-mile disaster can be simulated in every classroom without any danger to students.
Even when students have performed or withnessed a demonstration, repeating the experience through
modelhng often gives them further insights

Presentation Sol tware
Students can use presentation software to generate slide presentations of their projects, experiments and
research findings to large groups in class.

MATHEMATICS

Spreadsheets
From doing repetitive calculations to showing patterns in certain number manipulations, spreadsheets
can play an Important role in mathematics at most levels.

Graphics
!,pecialised graphics packages are available which show the graphical representation of any given
function. Also there are software packages which allow geometry problems to be presented on video
screen.

Statistics
L:sing suitable software tools takes the pain ol hours ol calculation out of statistics and provides
important analyses. The complications of manual calculation often make real-world examples too
difficult to handk, with a computer. realistic situations can be analysed more readily.

Computer Assisted Design (CAD)
Some CAD packages can be used in some aspects of geometry as substitutes for graphics packages.

N Coddling and Simulation
tudents can use simple modelling packages. such as Mathematic a. to gain insight into mathematical
I unctions.

LANGL'A(,IIS

Text Pro( ewng
I he most common use is to create letters and others documents.
I eachers or students can tit:ate Close reading texts, texts with missing words and texts that need
punctuation, plural or another tense. Arranging a story in chronological order, or (.ompleting a story or
an outline are other valuable applications.

I Vsh lop Publishing it) I P)
Apart from creating newslotters, newspaper- and postur s. students are extremely fond of using available
graphics to create attractive documents

81
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1tnformaks in other clisdplines
languages Reading

Graphic
Being able to illustrate what they produce gives students an impetus to write. Students will appreciate
ready-to-use graphics, and the high quality graphics they can create themselves. Some programs
combine the power of a simple DTP package with sophisticated graphics.

Robotics
For students the control of a robot through commands in a foreign tongue is often a most satisfying task
even with a !imitated vocabulary. For example. Logo is available in English, French, Spanish, Greek,
German and a number of other languages.

Communication
Nothing seems to he more motivating for some students as communicating with a native speaker of a
foreign language in a distant country. The availability of e-mail, bulletin boards and computer
conferencing has made instant communication possible. However, communication by (posted) disk and
word-processor document should not be ignored.

Speech Recognition and Synthesis
Given the right software, students can compare their own pronunciation with that of the synthesised
model, both oral and visual.

Expert Systems
Given the correct tools, students can write programs which use the rules of an expert system language or
manipulate the language. For example, a simple expert system could be written to change English nouns
from singular to plural.

Pio,gi ammmg
Given a suitable language (Logo. Boxer. Lisp, Smalltalk) students can easily write their own expert
systems as indicated above.

"OW SIDI: BAC K Coyl:R" AN Excol'ItAGEMEN1 to RFADINC,

This is an example of an inter-disciplinary project which helps to meet some of the Computer Literacy
objectives and links students and teachers in school with information scientists and librarians.

The Prole( t
Students write a lourth outside back cover- which is a summary of a book recently read with the
purpose ol giving others the longing to read it (this is not a matter of markeung!).

Typing the Summary
Students use a word-processor to prepare the text. adding personal information about themselves, their
class and their school, as well as keywords. ISBN number and an abstract w hich could be used by school
or local libraries. A complementary activity could be a book of the month selection.

Database C cation
Students collect contributions I rom other students in the same or different classes or schools within then
region to c reate a database ol reviewed hooks.

Database I's('
Students interrogate the database tor their next reading choice, to get or order a hook from the librarian,
or to link w ith the database ol the ,,chool documentation center

8
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Social Sciences Art Music
Informotks In other disciplines

le\t
Anv subieu requiring reports, essays and other documents can make good use of a word-processor, a
graphics package and desk top publishing software. Advanced students will be able to draw on variety
of information sources to prepare multi-media presentations.

)1.1 ethisheets and Dambases
In the study of social sciences, spreadsheets and databases serve the same purpose: to enable students to

stemat Ise and organise information. For example, students could make use a spreadsheet to make a
of date:, events, countries and persons involved. This list could then be organised by date, by

Lountry or hy the person's name. Such lists make good study aids. Younger students like to collect
information, and will enjoy setting up a database, for example on facts about all EEC countries.

omniumi Own
si udents can use e-mail and disk mail to communicate with residents of places of historical or
geographic stgnilicance

s4cillsfl,
1 1pecially when studying ieography at an advanced level, students may need to use a statistical package.

st udents of Qieography could write expert systems on such matters as the conditions needed for a village
to be established and to flourish as a regional trade center.

A RI

t ;whit
some graphii s packages allow for the creation of original artwork. However, art teachers are more
interested in the way in which they can create patterns, complementary patterns and patterns with

,ifiet \. I or example in textile design. computers enal)le students to see an overall result with less effort
rn. other inet hod.

!),.,1z 1 op Publi,lony, (DTP)
In the design of posters and other printed matter, using DTP ensures a professional product in minimum

w oh the option to re-use or modify a design at will.

1'1°,0 ammaN
Plow mum mg languages with a graphics interface, such as Logo, allow for the creation of intricate
panel n w oh minimum ol effort Die graphics part of such a language should he included in design

NI( ( II P \I ()PI ()1.1.0 (,1% IA iii IR] .\ !MI NI 01 1111, lThq III 1\1 .
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Appendix 3 General Advanced Level Units

Generol
ImplemenUa inn Appendices

General Advanced level Units I

This Advanced Level Module is specified for secondary schools which have the necessary hardware and
software, as well as trained teachers able to deliver the units.

Ideally, courses should be built up from Units GA1-3, in consultation with universities and tertiary
institutions, so that advanced ciedit can be obtained towards a tertiary computer science course.

Objective

Students should be able to design and implement technical computer-based systems which model real
problems using an algorithmic, problem solving approach.

Context

Units GAI and GA2 togetf,cr represent a standard set of courses which arc commonly used at both
secondary and post-secondary level as foundation in a study of Informatics. The depth and breadth of
coverage and practice must be adjusted to match the student population so that students will be able to
enter Higher Education with basic knowledge and skills in the programming of systems and in software
development.

Students who have acquired these skills, will often apply them in the modelling and programming of
complex prol-.,lems in areas such as roboEics, artificial intelligence, graphics. and mathematics. Unit GA3
provides the comprehensive grounding for such modelling skills.

BEST COPY AVAILABLE
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General Advanced level Units 1

Prog. ond Soft Development

UNIT GA1 FOUNDATIONS OF PROGRAMMING AND SOFTWARE DEVELOPMENT

Objective

Students should be able to design and program relatively small computer-based systmis which model
process-onented problems.

Sub-objectives

Students should be able to:
adhere to the basic principles of software engineering:

2 methodically analyse procedure-onented problems through decomposition into procedural steps:
3. apply more or less formal techniques to design effective algorithms and data structures:
4. code and realise programs and sub-programs tmodules) using a general purpose programming

environment;
5. use a funcnonal model of a computer system arid its programming environment.

Context

Students need to develop skills which are fundamental to informatics as a discipline and to software
development at all levels. These include the use of more or less formal methods of problem analysis and
program design with an emphasis on creating not toocomplex programs which meet given specifications
and which contain usable user interfaces.
Specific attention is paid to the type ol problems which can programmed using fundamental, simple and
structured data types kch iracter. integer, real, array, etc.) and basic control structures (sequence.
selection and repetition) of a high-level, block-structured programming language.
Emphasis is on modelling through process abstraction ktop-down decomposition into sub-processes and

subprograms) Methods 01 analysis, design strategies and t'le programming language environment
should support this type ot modelling.

Content

Students will sok e several, increasingly-compkx problems Problems are drawn trom real applkation
areas ss Inch students can readily understand and model small individual problems are chose:, to learn
how to use new algorithmic operations in conjunction with elements already known. But, also, sonic all-
encompassing problems should he included in \k hich students have to integrate ali that they have
learned before.

ProNem \I.
Students apply mlormal and elementary formal techniques to analyze simple pi ocess-onented problems
in many application areas and describe them in terms of sub-process steps.

Design
(;01111ININ. Students design modular- solutions through top-down analysis and stepwise refinement.

They s hoose and specilv data strik tures and algorithms to match the design. The data s'ructures and
corm ol strut tures used in tire algoi Rhin, should he dires tly related to the primal\ e structures of a block-
st tatured programming language

iNIR Is; -II 1
',Itrclents design a simple user interlace for their algorithms in the form of a tree of screen

designs

BEST COPY AVMABLE
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General Advanced Level Units
Prog. and Soft. Development

Programming
The algorithms and the modular structure are coded into a general-purpose programming language.

Realisation and Evaluation
The code is then realised in the form of a program running on a computing system making use of the
available programming environment. Students then test and debug the programs and identify au!
limitations of the programs.

Topics

Software Engineering
problem solving process, software life cycle

Analysis
process, input and output sNcification
identification of steps and modules
informal specification of pre- and post- conditions

Design
top down, modular stepwise refinement
simple, useful user interfaces

Algprulinis
simple and nested control structures
simple data structures
code structure, readable and useful form
elementary sorting and searching algorithms
simple recursion
design of test data

Realisation
execution, testing, and debugging
documentation
bottom-up test ing
incremental realisation

Evaluation
informal comparison of algorithms
limitations of design and program

ograinming Environment
hardware components
system software and compilers
representation of stored data

Ptoghllunnng Lcuipage Elements
simple and structured data types of language. user-defined types
evaluation of expressions and standard elementary library functions
sequenu, control, and itertaR in structures
simple interadive and text file input and output
subprograms iind parameteis
local and global variables and scope ol variables and subpi ogi anis
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General Advanced Level Units I
Prog and Soft Development I

linimum necessary resources:
Version of a high-level block-structured programming language which supports modular program
design and contains the necessary data types and control structures.

Introductory level textbook which presents examples of applications using the programming language.

Most relatively recent texts, on an introduction to informatics or on computer science organizational
patterns, which have been developed through practice and fit th, objectives of this unit.

Optional extra resources:
Additional text material on machine organization, systems software, compilers and language translators,
internal representation of information, software engineering and the software life cycle.

Links

Introduction to Programming (PI):
Top-Down Programming (P2):
Business Information Systems (VA I).

Methodology

The concepts and skills included in this unit are those which have usually been presented in a first
course on informatics for advanced students which some countries will find more appropriate for tertiary
institutions than for secondary schools. The unit is quite extensive and requires teaching time every
week, extending from over half a year to more than one year The time needed depends on prior
experience and student background: whether they have studied Computer Literacy or Programming at
Foundation Level. Depending on the target groupi subdivision of the unit maybe advisable, organized
around the concepts or principles under study.

Emphasis in the unit must be placed on hands-on applications. Students must apply techniques and
principles starting with elementary problems and building up their ability to handle more complex
problems. Skills and concepts learned in earlier lessons are const.tntly reinforced through practice in
new problems involving new concepts. Periodic exercises and projects whi.c.1 a..ow students to
syntht>ize and integrate what they have learned must also be included.

BEST COPY AVAILABLE
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UNIT GA2 - ADVANCED ELEMENTS OF PROGRAMMING
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Gerieral Advanced Level Units
Adv Elemenis of Programing

I

Objective

Students should be able to design, program and evaluate relatively complex computer-based systems
which model process-oriented problems in many subject and application areas.

Sub-objectives

Students should be able to:
1. methodically analyse and model relatively complex process-oriented problems in a variety of

application areas;
2 apply moderately advanced formal analysis, design and data abstraction techniques to design

effective algorithms, abstract data types and relatively sophisticated data structures,
3. code and reahse programs and sub-programs (modules) using a general purpose programming

environment,
4 evaluate and explore alternative designs to programs.

Context

Students should develop skills for solving more complex and sophisticated problems in many
application.areas. Emphasis needs to be placed on modelling through data abstraction (an important
technique for improving reliability and re-use). Specific attention should be paid to algorithms and
strategies for simulating advanced linear and non-linear data structures for the implememation of
abstract data types.

Content

This unit extends and builds on unit GA l: Foundations of Programming and Software Development.
Students will solve several, increasingly-complex problems from real application areas.

Pn)blem Analysis
Students develop models for relatively complex process-oriented systems using design strategies, such as

modelling through abstract data types. They analyse systems to determine basic data objects, and
associated functions which are used on these objects in the system.

Design
Students develop abstract dma types for the identified objects, which may be reused in other designs
which involve thc same objects. Students design a solution for the problem expressed m terms of
modules which manipulate the abstract dm:, objects only through the identified func:ions. Students

design a suitable and effective user interface

Programming
Students construct sophisticated linear and tree-hke data structures to represent the abstract data types
and also construct the functions needed to access these abstract data types in a general purpose
programming language which supports informatton hiding and encapsulation, either directly or through
simulation of data abstractions. Students code their design in the programming language.

The coded programs are realised and run in the programming environment. Students lirst realise, test
and verify the realisation of thc abstract data types, and only then the entire program.
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Adv Elements of Programming
General Advanced Level Units

Evaluation
Students determine order of magnitude indicators to compare algorithms, and practice some basic
formal methods of program verification.

Alternative approaches
Where time is available, design strategies using othcr development paradigms, such as object-oriented
methodology or logic programming, may be explored ifresources make this possible.

Topics

Software engineei.ing
Design for reliability, reuse

Analysis
Analysis strategies, such as data flow analysis using pre- and post-conditions
Formal program verification, assertions, invariants

Design
Data abstraction and information hiding
Effective user interfaces

Algorithms
Graphs and graph algorithms
Encapsulation of abstract data types
Dynamic data types and structures
Binary trees
Binary search trees
Advanced searching algorithms
Efficient non-quadratic sorting algorithms
Flashing methods

Evaluation
Algorithm analysis for order of magnitude approximation
Limitations of algorithms and unsolvable problems
Limits of numerical representations and simple numerical methods

Prograrnmin,; language elements
Singly and doubly linked list representations
Stacks
Queues
Non-linear table data structures

Optional
Applications in graphics, robotics, or artificial intelligence
Modelling using logic or functional programming
Object-oriented programming
Parallel processing ol algorithms
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General Advanced Level Units I

Minimum necessan, resources:
A high-lex el, structured programming language environment, which supports modular program design

and data abstraction.
Intermediate level, modern text book on data structures and algorithm analysis which uses a data

abstraction approach.

Optional tesourccs
Programming environments for logic, functional, object-oriented programming or parallel processing.

Links

Foundations of Programming and Software Development (GAI)

Methodology

Emphasis ts on concepts, theories, and practices of the discipline rather than on exhaustive coverage of

language syntax. It is advisable to use, if possible, the same structured piogramming language for both

units The unit has an established traditional content which is described in many advanced texts on data
structui es. Teachers and curriculum designers should consider using the structure of these texts as the

basis for sub-units and curriculum development.
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General Advanced Level Units
Applications of Modelling

Objective

Students should be able to work in teams and specify, methodically model and solve relatively complex

problems.

Sub-objectives

Students should be 'able to integrate previously acquired knowlege, abilities and skills to enable them to:
specify, methodically model and solve relatively complex problems with the aid of general purpose
programming tools:

2. specify, methodically model and solve relatively complex problems in other subject areas with the aid
of subject oriented programmable tools;

.3 work in teams on a common modelling project.

Context

Modelling abilit is lundamental to the successful application of advanced software tools. This Unit
requires students to use a variety ol computer models, for example simulations and games; to identity
the design decisions and siinplilicat ions which the developer made; and to discuss their importance and
the consequences ol possible mistakes.

Students work in teams to find answers to questions horn the teacher, involving the creation of a model
in which IT concepts, tools and methods play a role. Algorithmic thinking is an important capability for
achieving these tasks.

During the development of the project the teacher w ill coach the students using generalisations, pointing
out problems in modelling, team v ork and project development
In this Wa) students are able to integrate previously acquired kitowledge, abilities and skills gained from
their mlormatics experience and elsew here

Content

What ts modelling and idiot tools at e cii allabh.
Students work with examples of modelling techniques in informatics and m different subject areas,
going through the different phases of a modelling process and making an inventory ol classical
modelling tools They study characteristics of team work, examine project management techniques and
assess the effects of extcrnal pressures on the project Students are also confronted with examples where
modelling imphes simplification of reality.

Methodologkal modelling using appnipriate hiok idiot MIN he done
With a simple question as smiting point the description oh a problem is first expressed in natural
language and then refined by asking appropriate questions and setting limits to the task. :,tudents are
then asked to potnt out components of the -reality to be modelled" which are relevant for constructing
the model, and those which can be left out; giving explanations and justilymg their choices
Students write down the precise specifications lor the work to lw done and make a plan for its
realtsat ion Working together in a team, they search and choose suitable tools and modelling techniques
lot solvoig thk problem, the!, then design and const rut. t the e \ccutable solution to the ptoblem

Evaluaium of models and (11 the pro( es'. 0/ IllOdening -- ftc t it itos done
Students lirq explain and justify then choices of tools, techniques and solutions *I hey then

investigate how closely the solution conlorms to the initial description ol the problem, updating their
original solution as necessaly At this stage they shoukl discuss any soctal or political issues arising out
of the use ol incorrect or oversimplified models lor real hie sit nanons.

9
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General Advanced Level Units I
Applications of Modelling

Topics for Modelling using General Purpose Programming Tools

Staning points are information modelling techniques such as entity-relationship modelling. Then
situatiLris such as growth and decay (for example Forresters model, the Game of Life), the spread of a
disease or pollution, and waiting in a queue can be modelled. First an algorithmic model of the situation
is made, which is then realised as a general purpose programming language.

Other rich fields for investigation are:

Elementary Operational Research linear programming, assignment problems, the travelling
salesman problem;

Probability (tossing coins or rolling dice, lotteries, roulette wheels) for example, a starting point for
discussion could be "Everybody knows what is a roulette wheel in a casino. Can you build an
"electronic- roulette wheel on your computer and prove that I will have the same chances to succed
or to lose as with a real tile roulette wheel ?:

Graphical problems such as adjacency. paths, loops and shortest path: for example, "Here is a
simplified map of the main road of our country; can you represent this map in a diagram on the
computer and be able to give the distance when driving from one town to another along one of the
roads ?"

Topics for Modelling using Subject Oriented Programming

Here, models can be built and simulated which are part of a particular subject area for which special
purpose programming tools exist. Fo example, problems in Statistics can he modelled and simulated
(solved) with a statistical package, models for other mathematical pmblems can be simulated (solved)
with a mathematical tool such as Maple or Mathematic:a. Also more gencral tools, such as a spreadsheet,
can he used to run a simulation.

Appendix 2 gives further examples of modelling opportunities

Resources

Ntininium necesiory resoui«.s:
Cienerai purpose programming language such as Turho-Pascal;
Software tools such as a data base management system, a text processor. a spreadsheet. depen .flig on the
type of problem to he solved, as well as a suhiect oriented tool such as Mathematica:
Examples of ready made simulan"ms should he available tor evaluation and discussion

Optional e\tta loom, C.,.
Scanners, plotters,
ctraphic,.. sof I ware. -.tat istics package, I b penext. Prolog

Links

Foundation, ol Programming and ',oltw are a Inloimano, in Other Disciplines (Appendix 21
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Vocational Advanced level Units

Appendix 4 Vocational Advanced Level Units

This Advanced Level Module is specified for secondary schools which have the necessary hardware and
software, as well as trained teachers able to deliver the units.

Ideally, courses should be built up frOm Units VAI-3 in consultation with universities and tertiary
institutions so that advanced credit can be obtained towards a tertiary computer science course.

Objectives

Students should be able to:
I. methodically plan, design, realise and implement relatively simple application systems with the aid

of problem oriented tools;
2. identify problems involved in project management.

Instead of studying, Units VA2 and VA3 in sequencc, Unit VA3 may be used to pwvide a Yeatistic context

within win, h the obiectives of Units VA I and 1,A2 can be met.

BEST COPY AVAILABLE
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Vocational Advanced level Units
Business infotmation Systems

Appendices

This unit assume.i basic competence in the use of computei systems and programming skills as developed in Units

PI and P2.

Overall Objective of the Unit

Students should be able methodically to plan, design, realise and implement relatively simple
informatioa s)stems with the aid of problem oriented tools.

I. INFORMATION PLANNING

Objective

Students should be able to use f methods of data (low analysis to identify requirements for an

existing informat ton system.

Context

Students should he able to relate programming to the real world, and especially the world in which they
are likely to find employment. The relevance of the material will enhanci the value of the course and
make it more interesting for both student and teacher.

Content

Students will analyse a simple case study of, for example, a ware house or an accounting office which ts
descrthed in such a way as to provide the necessary information. The case study will be so constructed
that no advanced use of techniques is required. The techniques used will he based on diagrams.

Students will work in groups using different methods to collect data such as mterviews and
questionnaires. The forms and other documents used in the case-study organisation will be analysed as

sources of accurate informatton.

The following student activities are part of Information Planning phase of the unit:

a) sketch the data flov, vithin a given organisatton:
b) quantify the volume of data flowing in the organisation;
c) assess the speed of data now within the organisation;
cl) specify a relational data model;
el identify functions to be provided to employees by the information system

9
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Vocational Advanced level Units
Business Information Systems

2. DESIGN

Objective

Students will be able to develop a design of a simple database and a limited number of associated
functions for data entry, data retrieval, data updating and data presentation.

Context

The case study should only require a few functions to be specified and the required human-computer
interface will be of a simple, standard form. The teacher could play the collective role of the users.

Content

In designing a database students will need to he accurate by specifying the overall structure and the
specific details for the variables in relation to the data to be used. It will be necessary to review
specifications with users to ensure that the specifications are comprehensive and appropriate.

The following student activities are part of the Design Phase of this unit:
a) specify the structure of the database;
h) specify sample data to be included in the database;
c) specify the necessary functions "nd the human-computer interface;
d) design a small program in terms of the database, the functions and the interface.

3. REALISAIION

Objective

Students should he able to realise and test the designed program on a computer.

Context

Students will typically use a programmable database system like dBase or a structured, general purpose
programming language with a comprehensive library of pre-programmcd database functions.

Content

Before trial-runt-twig the program with test data, students will need to establish criteria to be used in the
evaluation, testing of specifications and coding. Proper documentation will be necessary to enable
students to trace the sources of errors.

Ihe following student activities are part of the Realisation Phase of this unit:
a) transform thc designed program into a real program;
h) specify testing criteria (or the program;
c) trial-run the program with test data;
(I) test and verify the coding,
e) identify problems areas and provide solutions.
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Vocational Advanced Level Unit3
Business Inforrnation Systems

Objective

Students should develop a feeling for the problems associated with the implementation of an

information system into an organisation.

Context

The different employee functions in the case-study organisation could be played by students. The

teacher could supervise the role playing and help in identifying the problems.

Content

Students will have their design, and specifications of their program validated with respect to the real life

situation. They will categorise the nature of the problems into classes: data model, specification,

functions and interface The teacher will bring their attention to the importance of documentation.

The following student activities are part of the Realisation Phase of this unit:

a) implement the information system into the role played organisation;
b) identify problems with the use of the system;
c) suggest practical solutions to these problems.

9 J.
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IVocational lidvanced level Units
Business Information Systems

Context

Students will run the system simulating the organisation involved. The technical skills of the students
will be put to test by this life-like environment, thus providing students with an opportunity to evaluate
their ability to identify the capabilities and limitations of their system.

Content

Using data specifications, students will evaluate the capabilities and limitations of their system Software
and hardware interface errors will have to be corrected, enhancing the design.

The following student activities are part of the Usc in Organisation Phase of this unit:
a) monitor the effectiveness and efficiency of the system;
b) evaluate the capabilities and limitations of the system to handle the activities in the organisation.

Resources

Documentation from previously developed systems should be made available to students.
Although it is likely to be aimed at tertiary students, a relevant book on Systems Development would be
helpful as background material.
A programmable database system like dBase or a structured, general purpose programming language
with a comprehensive library of pre-programmed database functions should also he available to
students.

Links

Working with a Database (CO), Database Design and Use tl'.1)
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Vocational Fidvanced level Units
Process Control Systems

This unit assumes basic (ompeteme in the use of computer systems and pi ogramming skills as developed In Units

PI and P2

Objective

Students should be able methodically to plan, design, realise and implement relatively simple process
control systems with the aid of probkm oriented tools.

1. PLANNING OF PROCESS CONTROI.

Objective

Students shoukl be able to identify requirements for technical systems which control or automate
processes within some environment.

Context

Students w ill develop an awareness ol the various functions of control systems needed to monitor

technical systems within organisations. After that they will work on a case-study connected with a

simple process to control, such as a robot.

Content

The following student activities are part of the Planning Phase of this unit:
a) use existing control systems to monitor technical systems;
b) specify problems within a given technical environment:
cl identify the need for technical process control within the given environment;
dl identify the input and output data which are needed to control the system under consideration;
e) specify the functions needed to control the system under consideration.

2. SYSTIN DuSIGN

Objective

Students shoukl be able to design simple systems which control and monitor technical processes.

Context

In preparation for the world of employment, students should be able to analyse a simple case study

connected with a simple device, such as a robot. They shoukl also be able to design and enhance the
technical operations of the control system.

Content

t.sitig a Lase study, students will develop tet hniques to write a program to support an existing system for

efficient operations. The case study will be limited to the use of simple sequential procedural algorithms.

.1 he following student activities are part of the System Design Phase of this unit .

a/ produce technical specifications of the procedures needed;
hi design the procedures of the controlling system. 1 o 1
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Vocational Advanced Level Units

Process Control Systems

Objective

:;tudents should he ahle to program the simple procedures for process control.

Context

Students should be able to translate the designed procedures into a program for a problem oriented
programming environment (for example a language for robot control) or for a general purpose
programming language with a comprehensive library of pre-programmed control procedures.

Content

The following student activities are part of the Realisauon Phase of this unit:
a) realise small programs designed to support control operations:
b) specify testing criteria for the program;
c) trial-run the program for testing purposes;
cl) test and verify the coding;
el identify problems areas and provide solutions

4. IMPLEMENTATION IMO ME ENVIRONMENT

Objective

Students should develop an appreciation for the problems associated with implementation of a control
system into the (or:Janisational or technical) environment.

Sub-objectives

Students should be able to:
a) identify any technical problems associated with the implementation of the control system program;
b) classify any problems relating to the software and hardware interlaces.

Context

Using a real life, case-study environment the students should be able to evaluate and validate the
specification, design and coding of their program. For example, the controlled robot could be part of a
production line. The operation of the production line can he simulated by the students.

Content

Students will have then design and specifications ol their program validated with respect to a real lifesituation. They will categorise the nature of any problems into classes, data, specification, control
functions and interlace. The teacher will bring their attention to the importance of documentation.

The following student activities are part of the Implementation phase of this miii .

a) implement the controlled system into the role played environment,
hl identify pioblems with the use ol the system;
c) suggest practical solutions to these problems.
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Project Management
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Objective

Students should be aware of the main variables which influence the progress and success of a project and

are able to plan team activities w ithin a given, but not too long. time frame.

Sub-objectives

Students should be able to.
1. identify the goals of a project, all the variables (social, political, financial, economic, cultural and

human resources) which are likely to affect the implementation of the project;

2. plan team activities and use a simple graphical planning tool.

1. PLANNM; PHASF OF A PROJFCT

Objective

Students should be able to identify die objectives of the project and have an appreciation of the variables

which may affect successful implementation.

Context

Team work is essential in the modern information technology environment. Students should work on a

project as a team in the Planning Phase (see also Units V.A.1 and V A 2). It should be ensured that
students understand and appreciate their respective roles as members of the team

Content

The objectives and parameters of the project have to be defined to ensure that all the variables will be
considered at the appropriate stages of the project Students will he made aware that market research
should be undertaken to ensure that decisions affecting thc project will be based on quality information.

Sub-objectives

Students should be able to. as part of the planning process:
a) identify the objectives of the project to be iniplemented.
bl state the objectives m operational terms,
c) identify the social, cultural, political, financial and human resources lanahles which ma) influence

the project.

1
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Vocational Advanced level Units
Project Management

2. DESIGN PHASE AND REALISATION PHASE OF THE PROJECT

Objective

Students should be able to plan team activities and use a simple graphical planning tool.

Context

In the real workl, having the best plans means nothing ifyou cannot "sell- them within the organisation.
Students should give a mock presentation of their project in their respective teams while another team
evaluates, pointing out what they see as problems and asking the team presenting to justify their choices
and strategies of the suggested way forward.

Content

The following student activities are part of the Design Phase and Realisation Phase
a) identify all the essential output from the project;
b) quantify the output in terms of time, materials, financial and human resources:.
c) plan the application of resources with a simple graphical planning tool.

3. IMPLEMENTATION PHASE OE Tin- NOIR' F

Objective

Students should be able to relate the quality ol the outcome of a protect to the planning and realisation
phases. and to the monitoring of the project during these two phases.

Context

In the real world, we learn and make progress by anal)sing the good and the bad of every project;
planning to re-utilise the good and avoid the had in future. Students should discuss, under the
directions of the teacher. how each of the identilied variables has affected the implementation of the
protect and w hat should he done to minimise negative effects. Each team presents a comprehensive
picture of what the) propose should he done.

Content

fhe following student activities are p.m ol the Implementation Phase
a) wilco data reit:\ ant to the qualit) ol the implementation of the project:
hi idehttlY the factors which have adverselY ihnuenced the Propel.,
c) suggest what t.otikl hae been done to improve effectivity ot the project
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For most units, books can be kmnd in many languages in which the unit is worked out in
detail as teaching material. Such hooks can offer guidance to text book writers implementing the units

of this curriculum for their local situation.

More general texts, treating internationally identified problems and solutions associated with Informatics

and Information Technology in Secondary Educotion are regularly produced by the International

Federation for Information Processing, Tecimical Committee 3, Working Group 3.1. The most recent,

relevant texts are:

F. Lovis & E.D. Fagg teds), Computers in Education, proceedings of 1FIP European Conlerence on

Computers in Education ECCE 88, Nonh-liolland, 1988.

A. Meiugall & C. Cowling (eds.), Computers in Education, proceedings of the IFIP TC3 Fifth World

Conference on Computers in Education t \VCCE 901, S-dney, Australia, July 1990, North-Holland,

1990.

B. Samways & T.J. van \Veen (eds.), Impact of Informatics on the Organisation of Education. Elsevier,

1991.

D.C. Johnson & B Samways teds.), Informatics and Changes in Learning, Proceedings of the Open

Conference on Informatics and Changes in Learning, Gmunden.\ustria, June 1993, Elsevier Science

Publishers, I-193.

GOOD PRAC I ICE GuiDEs

The series Guidelines for Good Practice produced by IFIP Working Group 3 I offers monographs on

Informatics and Information Technology in Secondary Education which contain extensive

bibliographies. These monographs may he obtained through IFIP Secretariat, 19 Place Longmalle,

CH-1204, Geneva, Switzerland:

Harriet G Taylor, Robert M Aiken. Tom J. van \Veen, Informatics Education in Secondary Schools, IHP

Working uroup 3.1 Guidelines for Good Practice, 1991.

Fel ran Ruiz 1errago, Integration of Information Technology into Secondary Education Main Issuesand

Perspectives, IHP Working Group 3. I ( uidelines lor Good Practice.
Tom J. van \Veen fed ), 1993
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Translations and Copyright

This curriculum has been developed to be of use to many countries in many
circumstances. Its level of description is such that textbook writers will, on the
basis of this curriculum, be able to produce texts suitable for teaching in a local
situation. UNESCO may be of help in this by stimulating the conversion of this
curriculum into actual teaching texts in local settings.

The curriculum has been written in English. To reach the world community,
translations are required into at least: Chinese, French, Russian and Spanish. Care
should be taken to involve the right experts on any translation; such translations
will have to be authorised by UNESCO.

Layout : Georges-1bn Dupanloup
Pccub

The illustrations may be reproduced on condition that their source is quoted.
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