Managing ICTs
in South African Schools

A Guide for School Principals

Developed for School Managers
by SAIDE

Writers: Maryla Bialobrzeska and Susan Cohen



Managing ICTs in South African Schools | A guide for School Principals




Managing ICTs in South African Schools ‘ A guide for School Principals

ACKNOWLEDGEMENTS

SAIDE would like to acknowledge and thank the
following organisations and individuals, who have
generously supported and participated in the
conceptualisation, planning, development and
funding of this guide.

Funding

Funding for the initial research on the use of
computers in schools and for the development of
this guide was provided by the Royal Netherlands
Embassy. The Department of Education covered the
cost of the printing. Without this generous financial

support this project would not have been possible.

Research

Research used in this guide is based on a research
project led by Dr Susan Cohen for the South African
Institute for Distance Education (SAIDE). See

The Use of Computers in Schools (2003) (listed in the

Reference List under “Reports”).

Participation in initial conceptualisation
and planning

Ms Alixe Lowenherz, Western Cape Education
Department.

Mr Sandy Malapile, Department of Education.

Mr Dick Rayner, Gauteng Department of Education.
Ms Trudi van Wyk, Department of Education.

Mr Tom Waspe, Gauteng Department of Education.
Dr Wim Hoppers, Royal Netherlands Embassy.

Ms Fatima Adam, Multichoice.

Ms Janet Thomson, SchoolNet SA.

Mr Michael King, Diocesan College, Cape Town.
Mr Sipho Ndlovu, Dover Combined School,
Empangeni, KwaZulu-Natal.

Dr Susan Cohen, SAIDE.

Ms Jennifer Glennie, SAIDE.

Ms Kate Khun, SAIDE.

Mr Ephraim Siluma-Mmekoa, SAIDE.

Written contributions
Ms Fatima Adam

Mr Michael King

Ms Alixe Lowenherz

Ms Janet Thomson

Sections of this guide (acknowledged in
the text) are based on material supplied by:
® SchoolNet SA - Department of Education
(SCOPE), ICT in Schools:
A Tool Kit for Beginners(2002).
Available on CD-ROM
(for more information: info-@schoolnet.org.za).
® Management of Schools Training Programme.
MSTP Course: Planning and Managing Change
(see Reference List, “Training Manuals”).

Glossary
Ms Jenny Louw
Ms Janet Thomson

Critical readers
Mr Neil Butcher
Mr Gerald Roos
Ms Janet Thomson

Editing
Tessa Welch

Photographs

Mononono Primary School, Bojanala Region,
North West Province.

Moletsane High School, Soweto, Gauteng.
Parktown Girls High School, Johannesburg,
Gauteng.

Parktown Boys High School, Johannesburg, Gauteng.
Parkview Senior Primary School, Johannesburg,
Gauteng.



Managing ICTs in South African Schools ‘ A guide for School Principals

CONTENTS

Introduction
Background
Overview of content and structure
Using the guide 11
Chapter One Why should we have computers in schools? 12
? Computers are part of our daily lives 12
Computers are linked to social and economic development 13
The role of education in narrowing the digital divide 14
Chapter Two How can schools benefit from computers? 16
Teachers’ views: Some of the benefits of having computers 16
in schools
Chapter Three How can computers be used for teaching and learning? 20
Purposes for which teachers and learners use computers 20
= The role of the teacher in ensuring the effective
use of ICT resources 35
I
Chapter Four Can all schools use computers in all the possible ways? 38
Some key decisions that have to be made 38
Case studies 40
What can we learn from these case studies? 46
Making the best of available resources without making do 48
Chapter Five How can a school build a shared vision for ICT use? 54
§ vz V? The need for a shared vision 54
/ ~ Steps in developing a vision 55
: Developing a shared vision 60
Analysis of examples of vision statements for
integrating computers into schools 62
Conclusion 66




Content

Chapter Six Strategic planning and management:
How do we go about implementing the vision? 67
Key planning questions 67
Where are we now? Situational analysis 68
Choosing priority areas 71
Where do we want to be? Setting goals 73
What must we do in order to get to where we want to be? 76
Developing an action plan
Conclusion 79
Chapter Seven What are some of the practicalities
that need be considered? 80
‘ Financing ICTs: Budgeting realistically 80
Deciding where to put the computers 84
Buying computers and other ICTs 87
Securing computers and ICTs 89
Developing an ICT policy 91
Developing and supporting staff 94
Conclusion 96
Appendix 1: ICT and curriculum 97
Appendix 2: Types of ICT provision and use with associated
professional development and support 100
Glossary of Terms 115
Some useful resources 125
WV Y
References 134

x§




Managing ICTs in South African Schools ‘ A guide for School Principals

INTRODUCTION

Background

During 2002 and 2003, with the support of funding from the Royal Netherlands Embassy, the South African
Institute for Distance Education (SAIDE) undertook an extensive research project to investigate the use of
computers for teaching and learning in South African schools. On completion of the project, SAIDE published
its findings in a research report published in 2003'. This project, which investigated the use of computers in 21
schools, together with research undertaken by various other organisations, shows that one of the reasons why
information and communication technology (ICT) projects in schools do not succeed is that principals are often
not properly informed about what ICTs can or cannot do. This often hampers their ability to manage the
introduction of ICTs into their schools.

This confirms that there is a need to provide support for principals and other senior managers in managing the
integration of computers and related resources into teaching and learning activities in their schools. From this
came the idea of consolidating the knowledge that SAIDE had gained during this research project and making
the relevant information more widely accessible as a guide for principals on the implementation of ICTs in their
schools.

SAIDE developed an outline for the proposed guide, which it presented to a meeting with representatives from
the Department of Education and Gauteng-online. SAIDE then convened a workshop with a broader range of
participants to conceptualise more fully the content and structure of the guide, and to explore collaboration
around the use of existing resources and writing expertise. Representatives from the following organisations
and institutions were present at the workshop: SAIDE, Western Cape Education Department, Multichoice,
SchoolNet SA, and two principals from the schools that participated in SAIDE'’s original research project.

Overview of content and structure

Purpose

The purpose of this guide is to give principals and senior school management information on using and
managing ICT resources so that they can provide leadership in their schools. The guide also considers some
implications of the use of the computer and related resources for teaching and learning. The authors hope that
it will also be a valuable resource for other senior members of the school staff, and for School Governing Bodies.

Central ideas

There are a number of important ideas which we have tried to weave through the whole guide. These include
the following:
® Take a good, hard look at the ICT situation in your school right now and decide how to make the best use

of what you have. It is very important to be realistic about what you can and cannot do.

! The research report, The Use of Computers in Schools (2003) is available on-line at the SAIDE website
(www. saide.org.za) and people interested in the resource can make copies of it for themselves.
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® Keep your eye on what you want for the future. While planning needs to be rooted in the present, ICT
changes so rapidly that you always have to keep in mind where you want to go next .

® Take everyone along with you as you plan for the future. In other words, developing a shared vision and
strategic implementation plan for the use of ICTs in your school requires the involvement of all
stakeholders.

® Develop systems for monitoring your planning and implementation. This helps to ensure quality.

® Pay attention to sustainability. Without careful planning and consideration of what can realistically be
sustained financially and in terms of infrastructure and human resource capacity, there is no chance of

successfully integrating the use of ICTs into schooling.

It is not sufficient to have a room full of computers in your school. All of the factors listed above are important

for successfully managing the provision and use of computers in a step-by-step, sustainable way.

It is also important to have a realistic idea of what computers can do. Computers will not solve all educational
problems. Unfortunately, in this guide we cannot discuss in detail the pedagogic issues surrounding the
integration of computers into the curriculum. However, the guide emphasises the need to assist teachers with
relevant professional development and support in using computers for teaching and learning, thereby
acknowledging the important role of the teacher as mediator. This role is never displaced by the use of a
computer or any other form of information technology or software package. The teacher’s role in planning,

facilitating and evaluating any lesson involving ICTs remains central.

Finally, the guide stresses the importance of using computers to learn how to learn and work better, rather than
just using them to become computer literate. In other words, basic computer skills are not enough. It is
necessary to learn how to use computers as a tool for learning and for working more efficiently. All training
should therefore be contextualised and the skills taught should be related to particular work or particular

learning areas.
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Content

Each chapter is structured around a key question. The authors hope that this will guide principals in reflecting
on their current situation and will then enable them to go beyond this to making more informed decisions
about the use and management of ICTs in their schools.

Chapter 1: Why should we have computers in schools?

This chapter contextualises the drive towards providing schools with ICT resources in terms of broad social
and economic imperatives. It also considers some of the macro-level arguments for having ICTs in schools.

It covers aspects such as:

® What ICTs are;

Their role in social and economic development;

Global and regional patterns and trends;

The meaning and implications of the digital divide;

Implications of global trends for schooling;

South African policy responses regarding ICTs in schools with specific reference to the White Paper on
e-Education.

Chapter 2: How can schools benefit from computers?

This chapter describe the range of uses of computers in schools. It moves from the macro-benefits of ICTs in
education to the micro-benefits — how learners’ and teachers’ lives are directly affected by computers in their
schools. Benefits at this level might include:
® For school administration — making it faster, more efficient, and more manageable.
® For communication — among and beyond the school community.
® For supporting teaching and learning — including:

® support for a range of teaching and learning practices;

® specialised support for learners with special needs;

® as an energiser of both learners and teachers;

® as a lever for on-going professional development and for change in teaching and learning practices.
® Asa community outreach/social responsibility strategy.

We have used teachers” comments taken from the SAIDE research project into the use of computers in schools
to describe these benefits. They are consistent with what is envisaged in the White Paper on e-Education
(Department of Education 2004) and elsewhere.



Introduction

Chapter 3: How can computers be used in teaching and learning?

This chapter focuses on some of the things that teachers and learners can do with computers that lead to the
benefits described in Chapter 2. It gives short case studies and examples to illustrate key ways in which
computers can be used. It also describes the computer-related resources needed to support each use. It gives a
framework for categorising the range of uses and considers how the emphasis on these might change from the
Foundation phase to the Further Education and Training (FET) band. It pays attention to how learners with
special needs might use computer-related resources. Finally, it describes alternative routes to integrating
computer literacy into the curriculum.

The chapter makes clear the limitations of the use of computers, and stresses the role of the teacher’s
professional judgement in deciding what to use when and for what purpose.

The need for sound pedagogy to underpin ICT use is also highlighted — ICT is only as good as the person using
it. If a teacher does not understand how to teach well, then ICT cannot, on its own, solve the problem.

Chapter 4: Can all schools use computers in all the possible ways?

This chapter develops the idea that there are both possibilities and constraints in the use of ICTs. Informed
decisions have to be made to make the best use of what is available. These decisions are complex, as a range of
options is possible with each set of resources. Much depends on a vision for use and how to match the vision
with what is, in fact, possible.

The chapter discusses some of the key issues around the resources

that are needed for computers to be used effectively. It uses a set of

case studies drawn from the SAIDE research project as examples

that highlight key points about what needs to be in place. This

includes:

®  Resources themselves and access to them. This chapter consolidates
information on the range of resources available, and the
implications for the different uses developed in Chapter 3. It
makes clear that the number of computers in a school is also
an issue, as are the maintenance and security of the resources
that do exist.

®  Staff competence — both with regard to ICT literacy itself, and
to pedagogical applications.

®  Staff willingness to accept new technology — the importance
of buy-in from teachers as well as the need for proper

professional and technical support.
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The constraints and enabling factors described above impact on things such as:

® The number of learners who can have direct access to ICT resources, and the amount of time they can
spend on a computer;

® The number of teachers who will access computer-based resources, and what they can and will actually
do with these resources; and

® How the above constraints and enabling factors affect administrative staff.

The chapter ends with a table describing eight types of use of computers in schools and the resources, support
and training needed for these uses. It also considers the idea of stages of ICT integration into a school, and
makes the point that this is a gradual process which happens over time. The table in the chapter refers to a
much more detailed set of tables in Appendix 2.

Chapter 5: How can a school build a shared vision for ICT use?

This chapter looks at the process of vision building as a key component of strategic planning.

Issues included in this chapter are:

® Why a vision is necessary and what it should contain;

® Steps in developing a vision;

® Strategies for creating a shared vision and buy-in from the school community for ICT integration.

In the final section of the chapter, we analyse three different examples of vision statements. We make links
between the vision statements and the tables on “Types of Use of Computers in Schools” in Appendix 2. In
addition, the examples illustrate the importance of rooting the vision in the present reality while
simultaneously looking to the future.

Chapter 6: How do we go about implementing the vision?

This chapter looks at strategic planning for implementation of ICT in a school and is organised around the key
planning questions: Where are we now? Where do we want to be? How do we get there from here?

Topics include:

®  Analysing your current situation (SWOT analysis is used as an example);

®  Guidelines for choosing priorities;

® Setting goals and objectives;
[ ]

Developing an action plan.

Chapter 7: What are some of the practicalities that need to be considered?

This chapter deals with a range of practical matters:

® Financing ICTs — budgeting, fundraising, purchasing, maintaining and upgrading;

® Deciding where to put the computers once they are bought (from a single computer in a single office to
many computers in offices, staff rooms and/or a computer centre);

® Making sure that the computers and other ICTs are secure (both from external crime and from problems
such as viruses);
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® Developing policy for the use of the computers and related equipment;

® Developing and supporting staff, not only in using computers to work more efficiently, but in
implementing new pedagogical approaches.

Issues such as how to set up a computer centre or identifying the appropriate staff development strategy are,

in fact, essential parts of the planning process. Chapters 6 and 7 are, therefore, linked in important ways.

Appendices:

Appendix 1: ICT and curriculum.
Appendix 2: Types of ICT provisioning and use with associated professional development and support.

Appendix 2 provides a guide for planning and managing ICTs in schools. The eight scenarios given help to illustrate
a range of different uses. a summary table reflecting the central issues is to be found at the end of Chapter 4.

Glossary

We explain some of the terms associated with ICT provision — such as those related to computer specifications,
software applications and internet access — in the hope of making terminology such as CD-ROM, dial-up access,
and megabytes accessible.

Selected resources

This section lists:

® Some of the different packages and resources available;
® Educational resources and where to find them;

® Some useful references for staff development.

References

Using the guide

Schools are all at very different stages with regard to ICT implementation. Each school has to interpret and
work within its own context, taking different pathways through it. For some, the current priority may be to
consolidate the use of computers for more efficient and effective administration; for some it may be setting up
a computer centre to provide learners with basic computer literacy; for others it may be the challenge of
developing innovative ways of integrating computers into the curriculum and daily classroom practice.

This guide is intended especially for school principals and school management teams. It is intended to identify
and alert you to a number of key issues involved in integrating ICTs into your school and to help you think
about these. It offers a framework for planning and suggests solutions and ways forward. In all aspects it draws
from the experiences of the South African schools that participated in the original SAIDE research and the
directions that they are exploring.

Sharing a vision and debating ideas are the way forward in this complex area.

11
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CHAPTER ONE
Why should we have computers in schools?

The amount of information we have is increasing all the time. So is our need to record it, process it, store it and
share it with others often at great distances from us. Computers, either alone or in combination with some other
technology, enable us to do all these things quickly and efficiently. The term information and communication
technology (generally abbreviated to ICT) includes the technologies which together support people’s ability to
manage and communicate information electronically (see the Glossary for a full definition). ICT includes not
only computers, but also equipment (or hardware) such as printers and scanners as well as the software and
systems needed for communication, such as the Internet. Video recorders, television, radio and digital cameras
are also included, but these technologies are less frequently used in most school contexts. However, the
technology that plays a key role in bringing these media together is the computer, and this guide focuses on
this form of ICT.

One reason for the focus on computers and the Internet is the role that ICT plays in enhancing learning,
especially in the context of recording, processing, storing and sharing information with others. Many studies
of the impact of technology on teaching and learning conclude that technology has an important role to play
in education at all levels, from Grade 0 to Grade 12, although it will not solve all educational problems. One
such study, conducted by the North Central Regional Education Laboratory (NCREL) in the United States of
America, suggests in its report entitled Computer-Based Technology and Learning: Evolving Uses and Expectations,
that technology can:

®  Make learning more interactive;

®  Enhance the enjoyment of learning;

® Individualise and customise the curriculum to match learners” developmental needs
as well as personal interests;

®  Capture and store data for informing data-driven decision making;

Enhance avenues for collaboration among family members and the school community;
® Improve methods of accountability and reporting’.
(NCREL Report http:/ /www.ncrel.org/tplan/cbtl/toc.htm)

Computers are part of our daily lives

Increasingly, computers are part of our daily lives. Each time a cashier scans a barcode in a shop, a customer
uses an ATM to do her banking, or we query an account at the local council offices, a computer is involved.
This is the case, too, when we use e-mail to exchange written messages and photographs with friends and
family in distant places, or when we look for information, order books and buy airline tickets on the worldwide

web. Over the last 30 years, computers have changed from large boxes that were found in only a few research

institutes and large organisations, to portable items that are in millions of private homes.

*> For more information on the findings regarding the use of computers in schools
and the effect on learning see the NCREL Report, Computer-Based Technology and
Learning: Evolving Uses and Expectations, available on the NCREL website:
http:/ /www.ncrel.org/tplan/cbtl/toc.htm
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Computers are linked to social and economic development

The use of computers is closely linked to levels of economic and social development. Statistics show that in the
more developed countries, such as the United States (US), there are many more computers per 1 000 people
than in the less developed countries such as those in Africa. In the US there are also many more people with
access to the Internet via computers (Table 1). South Africa’s status as one of the most developed economies in
Africa is clear from the figures shown in Table 1.

Table 1: Personal computers and internet users in selected countries in 2001

Personal computers per Number of Internet users
1000 people (thousands)
Angola 1.3 60
Ethiopia 1.1 25
Nigeria 6.8 115
Zimbabwe 12.1 100
South Africa 68.5 3 068
India 5.8 7 000
Brazil 62.9 8 000
United States 625 142 823
Japan 348.8 55930
Germany 382.2 30 800
World 86.5 501 478

Source: World Bank 2003, section 5.11

The same differences are apparent in our own country. In our more urban and industrial provinces, such as
Gauteng, a higher proportion of households have a personal computer than is the case in the more rural
provinces, such as Limpopo. These differences are shown in Table 2.

Table 2: Households with computers in South Africa

Province Percentage of households with computers
Eastern Cape 4
Free State 4.9
Gauteng 15.1
KwaZulu Natal 7.1
Limpopo 2.2
Mpumalanga 4.7
Northern Cape 7.1
North West 3.9
Western Cape 18.2
South Africa 8.6

Source: Statistics SA 2003: 97

Statistics such as these are useful indicators of levels of social and economic development. More important,
however, is the fact that computers can contribute to social and economic development. They do this by
supporting administration, financial and governance systems, helping to make them more efficient. They enable
communities to link more effectively with global and national communication networks, to remain in touch with
new and changing knowledge and to participate more successfully in global and national economies. For these
reasons, both globally and within our own country, narrowing the ‘digital divide’ which separates those with
access to ICT resources from those without access has become a major target on the development agenda.

13
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The role of education in narrowing the digital divide

Narrowing the digital divide means ICT resources must be provided to those who do not have them, and that
their competencies to access and process the knowledge that these resources make possible must be developed.
It is generally recognised that programmes to develop ICT capability in a country should give priority to ICT
in education. Learners need to develop ICT skills so that they can function effectively in the broader society and
can contribute to the sustained use of ICTs within it. With this in mind, the South African Department of
Education has defined the following as a key goal in its e-Education policy document (Department of
Education 2004):

All South African learners from grades 1-12 will be ICT-capable by 2013. This means that South African
learners will be able to use ICT confidently and creatively to develop the skills and knowledge they
need both to achieve personal and economic goals and to participate effectively as a member of the

global community.

Providing South African schools with ICT resources is a challenging task. At the most basic level, there is a
serious shortage of the minimum infrastructure to support ICTs at many schools. Statistics in the 2004 edition
of South Africa Survey (South African Institute of Race Relations 2004) reveal that, in 2000, only 64.5% of
schools had access to any form of telecommunications, and only 49.3 % had access to electricity. In addition,
the number of schools with computers for teaching and learning was very small, with only 3 335 schools, or
12.3% of South African schools, having computers for teaching and learning. There are considerable differences
between provinces: Gauteng and Western Cape respectively report ratios of 11 and 9 computers to one school,
while Northern Cape has a ratio of four computers to one school, and the other provinces only one or two.
Given that these are averages, it is clear that many schools, particularly in the more rural provinces, do not have
any computers at all, and that large numbers of teachers and learners have no access to computers at school.

The White Paper on e-Education (Department of Education 2004) acknowledges the magnitude of the task of
delivering ICT and the infrastructure required for ICT in schools. It proposes that the integration of ICT into
schools should take place over three phases. When the final phase is complete, in 2013:

® all education departments in the country will use ICT for planning management, communication and
monitoring and evaluation;

®  all schools will have access to a networked computer facility for teaching and learning, and to high quality
educational resources;

® all schools, teachers and learners will be confident and competent users of ICT, and ICTs will be integrated
into teaching and learning at all schools; and

® communities are involved in ICT developments at all schools.
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Even if these ambitious targets are not achieved by 2013, the implications of the White Paper on e-Education
(Department of Education 2004) are that, over the next few years, the number of schools with improved ICT
resources should increase rapidly. Undoubtedly the emphasis will be on the provision of computers and
associated technologies such as CD-ROMs and Internet connectivity. Already, in certain provinces, large-scale
roll-out of computer provision has begun. The Gauteng-on-line project of the Gauteng Department of
Education and the Khanya project of the Western Cape Education Department are examples of two major
government-funded initiatives in this regard. Large corporations, such as Sentech and Telkom, have been
drawn into the initiatives, and many schools have undertaken fund-raising drives in order to obtain funds for
the purchase of computers, or donations of new or refurbished second-hand equipment’.

However, in addition to the challenge of obtaining ICT and the infrastructure to support it, schools face the
equally important challenge of how to make the best use of these resources in their particular contexts. School
principals and other senior managers have a critical role to play in introducing ICT into the administration
and teaching work of their schools. The rest of this guide attempts to provide information that will be of direct

use to you in this regard. Examples reflecting the key ways in which computers and computer-related

resources can be used are given, and a useful framework for categorising the range of uses is provided at the
end of Chapter 4.

\

> When second-hand computers are refurbished previous data and applications are cleaned from the computer memory.

15
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CHAPTER TWO

How can schools benefit from computers?

Policymakers are concerned about how computers in education will benefit society at large, both strategically
and in terms of development. In schools, however, most teachers and learners are more interested in the direct
impact that computers make on their daily lives.

Teachers’ views: Some benefits of having computers in schools

The comments below identify some of the benefits of having computers in their schools noted by about 60
teachers in 21 schools in rural and urban schools in KwaZulu-Natal, Gauteng and the Western Cape in
interviews held with them in 2002 and 2003 (SAIDE 2003). We have organised the teachers” comments into
groups to support some of the main points that they made. They talked about benefits for themselves, their
learners, the school and the community as a whole.

A. Teachers feel they have benefited from their use of computers

1. Computers save them time, and enable them to do their work faster, more neatly,
and more efficiently.

® It's made my work easier. I can work faster, and store things to use again.
® [ have found using e-mail a great help. I am responsible for the netball team — and it halved my time
getting hold of everyone else.

® [ can present my work better — my mark sheets are now neat and tidy, and so are my reports.

2. They enjoy the challenge of the computer, and find they have a new enthusiasm
for their work.

® [ was getting very bored with teaching. But since we got the computers, I feel new areas to explore have
been opened up, and I am excited.

® [love working on the computer. It’s fun, and I find out new things all the time.

3. They enjoy the increased control over their preparation, and feel greater pride

in it as a result — and more confidence.

® [ like making my own worksheets. I can prepare work that is just right for my learners. I feel empowered!

® | can make my work easier to read and more interesting for the learners. I have found out how to make
borders, and how to insert clip art.

® [ feel proud of my work now. It looks so much better.

® [ feel more confident about what I know. I have been able to look up information that was not available
to me before.
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4. Computers give them access to information in different ways.

c

It's amazing how much more information you can find if you have a computer. Just having the ENCARTA
CD has made my prep much easier, and with the Internet ...!

I am in touch with colleagues at other schools via e-mail. We often share ideas, and swap test papers and
worksheets.

. Teachers feel that their use of computers benefits their learners

Sometimes I set up a data projector, and learners use it to share their knowledge by presenting their work
to the rest of the class.

I have found a lot of information on good teaching practice, and am trying some new ideas with my
learners. Most of the ideas have worked well, and lessons have been more interesting for them.

I have several poorly sighted learners in my class. I can type up worksheets with a big font to help them
read more easily.

I think my lessons are now more interesting, and so learners enjoy them more and learn better.

. Teachers feel learners benefit from using computers themselves

1. They gain confidence, self-esteem and renewed motivation.

They have gained confidence. Many find they can do things that they have never tried before, and they
feel pleased.

Learners love working on computers. They are much better behaved in the computer centre, and the
absenteeism rate has dropped!

Learners feel empowered. They often know how to do things better than I do, and also often know more
about a topic than I do.

They learn well on the computer — it seems to hold their attention. They especially like the programs that
give them feedback, and also which show them how things work. They can see and hear things that I

cannot show them in an ordinary lesson.

2. They learn to work more independently.

Learners are more in charge of their work. They work more independently, and try to solve problems
themselves rather than sitting back and waiting for me to help all the time.

3. They learn to work collaboratively.

They are learning to work together. They help each other with computer skills, and solve problems they
encounter together.

17
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4.

52

N

They gain knowledge and a variety of academic skills.

Our school is poorly resourced and far from a good library. The Internet and CDs have made knowledge
accessible to these learners.

Learners are taking more pride in their work. They have developed presentation skills, and take trouble to
make their work look as good as possible.

Some of the software encourages learners to think about the structure of their ideas, and to present them
logically. They can move things around so easily, and try things in different ways until they are satisfied
they have got it all right.

The Maths software we have installed is a great help. Many learners have a poor background in Maths,
and this material helps them catch up. They get lots of practice in a structured way.

. Their world view broadens.

This is a poor community. Many learners do not even have a TV at home. At school, now, they feel part of
the modern world, as if they have a chance, and some hope of moving forward.

Their views have broadened. They have been exchanging information via e-mail with learners in other
parts of the world about life in their country.

. They have more subject choices and career opportunities

Some have found jobs with the computer skills they have learnt at schools. At least two have weekend
work at a local business now.

Our learners can now take Computyping for matric. Before we had computers, this subject was simply not
available to them.

Of course it is very important to have computer skills for almost every kind of job these days — not just for
jobs directly related to IT. Computer skills therefore increase one’s opportunity to find work.

Computers have particularly helped some learners with special needs.

Some of my ‘non-writers” have benefited enormously. They find typing much easier than trying to hold a
pen, and now feel proud of the work they hand in.
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D. The computer has had an impact on the school as a whole, and on its broader
community.

® We have set up a website about our school. Parents can now keep up to date with what is happening here.

®  We use the computer centre after hours to give computer literacy lessons to adults in the community. This
has enabled us to earn money, and to use our resources for the benefit of people beyond the school.

® We came up with the idea of contracting a local person with a small business to maintain our computers.

We benefit from lower rates, and she gets a boost for her business!

In summary, the teachers at these schools suggested that computers in school can:

® Support and enhance teaching and learning;

® Provide learners with skills that are useful for entry into the workplace, or for further study;
® Improve administrative and management efficiency;

® Generate funds for the school; and
[ ]

Support community development.

All of these benefits are consistent with what is envisaged in the White Paper on e-Education (Department of
Education 2004) and the potential benefits from the use of computers in schools that are described elsewhere.
In addition to these specific benefits, both the White Paper and the SCANS report prepared by the American
CEO Forum on Education and Technology* refer to the broader educational benefit of ICT in schools. According
the SCANS report, the American workplace requires students who “must learn how to learn, learn how to
think, and have a solid understanding of what it (technology) can do” (STaR Report, http:/ /www.ceoforum.org/).

In this guide, we are going to focus on the use of computers for teaching and learning, and one of the central
ideas we want to communicate is the understanding that computers are a tool that help us ‘learn how to learn’.
This is central to learning in the schooling context as well as in all other spheres of life.

J
(hd

* The CEO Forum on Education and Technology was founded in 1996 to help ensure that America’s schools effectively prepare all
students to be contributing citizens and productive workers in the 21st century. To meet this objective, the Forum issued an annual
assessment of the nation’s progress towards integrating technology into American classrooms. For more information on the findings
and recommendations of the SCANS report see the CEO Forum website: http:/ /www.ceoforum.org/
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CHAPTER THREE

How can computers be used in teaching and learning?

In Chapter 2 we described a range of benefits for teachers and learners from their use of computers at South
African schools. The administrative and management staff of schools benefit greatly from the increased
efficiency that computers and e-mail given them. Computers are extremely useful in managing correspondence,
keeping databases up to date (such as databases for learners and for stock), budgeting, timetabling and the many
other tasks that are part of their work. However, classroom teachers and their learners also benefit from the use
of computers. In this chapter we consider how teachers and learners can use computers and related resources
for teaching and learning; the different ways computers can be used at different levels in the schooling system
and the role of the teacher in ensuring that computers add value to teaching and learning.

Purposes for which teachers and learners use computers
Teachers’ use of computers

Teachers use computers to support their work in a number of ways. These can be structured around all seven roles
of the educator, described in the Norms and Standards for Educators (Department of Education 2000:13-14), as follows:

1. Learning mediator

Interpreter and designer of learning programmes and materials
Leader, administrator and manager

Scholar, researcher and lifelong learner

Community, citizenship and pastoral role

Assessor

NS »N

Learning area/subject/discipline/phase specialist.

For the sake of simplicity, the seven roles can broadly be combined into two main categories of use by teachers.
These are to assist with their administrative work, and to support their teaching and learning activities,
including teaching preparation, actual teaching and assessment. We explore each of these dimensions a little

more fully before we consider learners’ use of computers.
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Computers as support for administration

The use of computers for a broad range of administrative purposes links directly with the role of the teacher as
leader, administrator and manager (role 3) and with the community, citizenship and pastoral role (role 5). These roles

may involve a range of extramural activities and other community involvement.

In their working day, teachers have to do a lot of administrative work. This work can be roughly divided into
three broad categories:

1.  Work related directly to their teaching responsibilities — such as drawing up class lists, taking registers,
keeping a mark book and writing report cards.

2. Work related to the administrative requirements of the provincial education authorities — such as
filling in forms sent by the department (for example, school numbers on the tenth school day,
inventories of equipment and subject choices of candidates for the matric examination).

3.  Work related to their extramural activities and the general life of the school and the community — tasks
such as drawing up agendas and programmes; booking transport and venues; liaising with colleagues
at their own school and elsewhere; compiling, displaying and sending out notices; and collecting and
accounting for money.

A range of software packages is available for tasks such as these. Some packages are, in fact, tailor-made for
needs that are specific to schools. However, even if teachers are only able to use the fairly standard word-
processing, spreadsheet and e-mail packages, all this work will be much easier. Table 3 shows a range of

administrative (and teaching) tasks that can be carried out using the Microsoft Office suite of programs. (See

the section on Selected Resources for information on how to obtain free Microsoft software.)

21



22

Managing ICTs in South African Schools

A guide for School Principals

Table 3: Software uses for teachers from the Microsoft Office suite

Administration, teaching and
other general functions

Applications

Word Excel

Power Point

Access

Publisher

Outlook

. Advertising

v

. Amending forms

. Assessment forms

. Assignments

. Budgets
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. Checklists

. Class discussions
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. Drawing graphs
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. Interactive worksheets
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. Invitations
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. Lessons plans
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. Letters
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. Mark sheets

N
w

. Mass mail
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. Minute taking
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o

. Networking with teachers
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o

. Newsletters
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. Notes
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. Organising
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. Planning documents
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o

. Posters
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. Presentations
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. Registers
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w

. Report cards
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. Requisition forms

w
o

. Research

w
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. Rubrics (assessment)

w
~

. Schedules

w
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. School records

w
O

. Stock control

IS
o

. Submitting EMIS reports

~
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. Templates

~
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. Worksheets
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Computers as support for teaching and learning

The use of computers to support a broad range of teaching and learning purposes links directly with the roles
of the teacher as learning mediator (role 1), as interpreter and designer of learning programmes and materials (role 2),
as scholar, researcher and lifelong learner (role 4), as assessor (role 6) and as learning area/subject/discipline/phase
specialist (role 7).

Many teachers who do not have access to computers do good work and succeed in fulfilling the roles described
above. They research the content that they have to teach and they keep up to date in their fields — with
developments in theories of teaching and learning, with new approaches in methodology and with
developments in education policy. In short, they remain on a path of continuing professional development.
They design well-structured learning programmes and plan lessons with meaningful, resource-based activities
to support learning. In creating these activities they are imaginative in their use of print materials such as
textbooks, videos and other learning resource materials, in ways that allow for learners’ diverse needs to be
met. They manage their classes well, challenge learners’ thinking and mediate learning effectively. Assessment
is an integral part of teaching and learning in their classes, and they use information from assessment to
support their learners and to improve their own practice.

A computer cannot do any of these things for teachers. Nor can a computer or computer-related resources
compensate for poor teaching. However, there is no doubt that access to a computer, to the Internet, to software
packages and resources and to other technology (such as a scanner or digital projector) can greatly support
teachers’ work, and add value to it. We describe below some of the ways in which computers can support the
various roles of the teacher.

To prepare printed material for learners

All teachers, except those in the first grades of school, regularly have to prepare test and exam papers for their
learners (teacher as assessor). In addition, many teachers enjoy creating their own notes, worksheets and display
material. They might simply write a set of questions on a handout for a discussion group, or some instructions
for a group to follow in doing a practical activity. They often photocopy pictures, diagrams and maps from
printed sources and use scissors and glue to ‘cut and paste’ these resources to make handouts specifically suited

to their purposes and their learners’ needs, or to create a wall chart for display (teacher as material designer).

A computer, and associated technology, can make this sort of work much easier. Even if they only have access
to a word-processing and spreadsheet package, teachers can do a lot. Most computers have packages like these
available as standard items. Word processors allow users to edit their work, and to add various effects, such as
different font sizes and styles, borders and colours. Tables of data can be neatly presented or converted to
graphs of various kinds and placed in the text. Many standard computer packages include clip art — a range of
images that teachers can use to illustrate their work. Teachers with access to a scanner can scan a wide range

of images into their work, rather than pasting them in on a printed version. They can move the images around
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and change their size and shape much more easily than they can when using scissors and paper. If a teacher
also has access to CD resources or to the Internet, she can take material she finds there and copy it electronically

straight into her materials. Once she is pleased with what she has done, she can simply print the final product.

The range of computer-related resources available influences what a teacher can do to develop and reproduce
the material she designs. It is helpful to have Internet access, a scanner and even a colour printer, but these all
come at an increased cost — not only for initial purchase and installation, but also for ongoing use. However,
the greatest value in materials generated by the teacher is that they can be tailor-made for the particular needs
of a certain group of learners. Using a computer with standard software (see Table 3) and a black and white
printer can make it far easier to produce these materials.

To project information for learners

Teachers can project material from a computer onto a screen using a data projector. The material can come from
various sources. It might be a document stored in the computer, a piece of text the teacher has written or a table
or graph he has drawn. It might be something the class is working on together, and which the teacher — or
learners — can add to on the computer, while the whole class watches. It might even be material from a digital
camera, a CD-ROM or the Internet. The material might be in the form of slides, using a program such as
PowerPoint, with integrated text and graphics, or even video material. In schools where learners themselves
do not have ready access to computer-based resources, a data projector can assist in giving them access to these,
although on a class rather than an individual basis.

Turning to the learning and teaching process, a data projector adds value by allowing the whole class to
participate in editing documents or adding colour and other components to documents, and to experience the
interactive process of working with projected electronic documents (the teacher as learning mediator). Simply
projecting information can just as easily be done on an overhead projector, but the opportunity to engage
learners interactively is greatly lessened.

To do research

Both CD-ROM s and the Internet allow teachers to access a wealth of material — policy documents; information
from both the national and provincial departments of education (and others); information on the topics they
are teaching; and ideas for teaching in general, and for teaching certain topics in particular. In order to do this
sort of research, a teacher obviously needs access to a computer with a CD-ROM, or one which is linked to a
network in such a way that she can read a CD-ROM and/or access the Internet to browse the worldwide web
(teacher as scholar, researcher and lifelong learner).
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To share ideas and information

In addition to the research possibilities described above, Internet access makes e-mail possible, and with e-mail
teachers can make contact with people in a various places to ask for information. They can contact other
teachers or people not directly involved in teaching to ask for advice or information — and also to share ideas
with them. For example, teachers might exchange worksheets and tests which they have prepared; they might
ask for and offer help on discipline problems, or how to set up a drugs policy at their school; they might let
each other know of useful websites for certain sections of the curriculum. In a way, this is a form of research —

but one which is more interactive than that described above.

In both this and the research work described above, the teacher enriches himself or herself, and learners benefit

by his/her access to a greater range of information and ideas.

E-mail is the most common form of communication using computers, but there are other possibilities, such as

creating a website for a school, a subject department or extramural activity, or making use of a ‘chat room’.

Even where teachers do not have access to the Internet, resources can be shared electronically if the school
computers are linked to a network (or ‘networked’). Teachers will not be able to communicate with people
anywhere in the country or the world, but they will be able to communicate with any other computer on the
network. A network gives a large number of users access to a shared store of material, which they can both

contribute to and make use of.

Even if the school’s computers are not networked, teachers can store material on a removable ‘stiffy’, USB
memory stick or CD-ROM disk, and share it with others. This means work can be saved, improved collaboratively
and revised to suit different needs and purposes. The ease with which changes can be made electronically is a

great incentive to revise and improve materials — you just make the changes, save them and then print.

Facilities for teachers to interact and share information and materials are available on Thutong, the National
Educational Portal, where a range of curriculum and other educational materials are freely available.

(See details of the Thutong website in the Selected Resources section of this guide.)

° Internet relay chat (IRC) takes place in chat rooms which is a method of ensuring immediate or ‘real-time’ communication by a
number of people at the same time. When internet users are on line simultaneously, they can communicate by sending typed text
messages which are read almost as quickly as they are sent —i.e., on a par with normal face-to-face conversation.
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To prepare material for learners to use on a local area network

Even if learners themselves do not use computers, everything described above makes teaching more effective.

But if learners do have access to computers, and the school computers are networked (in other words, if there

is a local area network, or LAN), the teachers can also prepare material for learners to use (teacher as interpreter

and designer of learning programmes and materials). There are a number of ways in which they can do this, for

instance:

® Download material from a website (or even download an entire website) for learners to access to do their
own research (this saves costs as learners do not spend time online).

® Prepare a webpage, with their own information and tasks, as well as links to websites and other resources
which learners access from the website the teacher has made for them.

® Access databanks of multiple-choice and other test items, select from these the items most suitable for
learners at a particular time, and then ask learners to answer the questions and obtain feedback online.

Such services also usually allow teachers to monitor each learner’s work and automatically compile a record
of their achievement. In addition, if learners are able to work online, it is possible for teachers to give feedback
electronically to each learner, marking places in their submissions which need improvement, or which have

been particularly well done, using comments which can be inserted into work electronically.

Learners’ use of computers

In school, learners use computers for a range of purposes, depending on the resources available and the school
policies that guide their use of these resources. Some of these purposes are discussed in this section.
Developing computer literacy

Probably the most widespread use of the computer in schools is to teach computer literacy; that is, use of the
common (or generic) applications available on a computer and the software packages that allow users to use
the applications.

Table 4: Examples of commonly available software

Generic application Examples of software packages
Word processor MSWord; Corel Word Perfect
Spreadsheet MS Excel; Quattro Pro

Presentation software MS PowerPoint

Database MS Access

Graphics package MS Paint; Corel Draw

E-mail client Outlook; Pegasus Mail

Web browser Internet Explorer; Netscape; Opera
Group ware MS Outlook

Source: SchoolNet SA - SCOPE 2002
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There are two approaches to the development of computer literacy. In the first approach, learners learn basic
skills in a computer literacy class. They may or may not apply these skills to work they do in other classes, and
they may or may not use them in an informal way, such as by choosing to type up an essay in the computer
centre in their own time, or to search for information on the web outside class time if the opportunity presents
itself. However, even in the most poorly resourced schools, it is important that learning ICT skills takes place
in a context that is meaningful to the learners — to their personal circumstances as learners or as members of
the community. This context may not necessarily be related to their subjects, but it must be meaningful and not
contrived or, worse still, absent. The belief that acquiring certain skills is an end in itself and that individual
ICT skills can be taught without integration is now generally regarded as an outdated approach®.

In the second approach, computer literacy is seen as something learners will acquire through using the computer
in order to learn a subject. For example, learners use a computer to write an English essay, and in the process
they learn what they need to know about using a word processor. This approach is sometimes called ‘just-in-

time’ learning, as learners acquire the skills they need at the time they need them for an applied purpose.

In practice, where computers are well integrated into teaching and learning in a school, these two approaches
are combined, so that learners have an initial introduction to the computer and acquire some basic skills in a
computer literacy class, but there is continuing follow-up and specific skills are developed in the context of
subject-based learning. Which of these two approaches is emphasised depends on the school’s approach to the
integration of computers across the curriculum and on what is possible at the school. Generally, the fewer the
school’s resources (and therefore the more restricted the learners” access to computer resources), and the less
competent and confident subject teachers are in the use of computers in their work, the less computer literacy
will be integrated into subjects across the curriculum. Whatever the circumstances, however, it is important
that teachers should strive for the highest degree of integration possible. The school’s leadership needs to think
about creative ways of offering support to teachers to achieve this. If the school does have a ‘computer teacher’,
she or he may work in co-operation with the subject or learning area teacher. If there is no ‘computer teacher’,
the school could ask another skilled staff member or parent to assist.

Supporting subjects directly based on a knowledge of the computer

In the national curriculum for the Further Education and Training Certificate, there are two subjects which rely
directly on learners having access to computers, and associated resources such as the Internet. These are
Computer Applications Technology (previously Computer Studies — Standard Grade), which requires learners
to become competent in the use of the standard software usually supplied with a computer; and Information
Technology (previously Computer Studies — Higher Grade), which, in addition to this, requires learners to
develop basic programming and data-handling skills.

¢ The importance of learning ICT skills in context is well set out in the reading from p 45 of the SchoolNet Toolkit:
http:/ /www.unescobkk.org/education/ict/resources/JFIT /schoolnet/toolkit/guidebook2.pdf
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Supporting learning in subjects across the curriculum

There is a huge range of ways in which learners can use computers to support their cross-curriculum learning,.

The following broad categories include many of them:

Computer-aided instruction

Computer-aided instruction (CAI) requires the use of software that is usually developed commercially, but may
also be developed by a teacher for his particular learners. This software is designed to give learners a chance
to develop and consolidate basic skills, facts and concepts related to particular subject matter. Most of these
programs have some interactive quality: the learner responds to a question on the computer, and receives
feedback in some way about the accuracy of her or his answer. These activities are sometimes referred to as
‘drill and practise’ activities. They may be short and stand-alone, so that learners can move from one to another
at random, or they may constitute a carefully constructed sequence, building a learning programme. Such
programs have been developed for learners in all grades. Unfortunately the word ‘interactive’ in this context
is often a problem that schools should be alerted to. Software producers call software ‘interactive’ (as a selling
strategy) when it simply requires user input (followed by one simple software response). ‘Interactive’ should
refer to a more complex interaction between the user and the computer that is largely centred on the learner’s

choices of variables.

Nevertheless, much software of this type is useful in that it allows learners to practise at their own pace, and
to choose and work at their own level. It can offer a convenient way of giving support to learners who need
additional practise. Very often, at lower grades in particular, the programs look like a game, and often have

colourful graphics, cartoon characters and sound effects.

However, the central importance of the teacher as mediator may once again not be sidestepped. It is generally
not wise to allow learners to use any software without the teacher’s facilitation, since the software simply
diagnoses a problem instance. It remains up to the teacher to provide the remedial support to overcome the

problem.

When purchasing software packages, teachers need to know exactly what the software does. Table 5, dealing
with types of ICT uses, highlights the importance of professional development and support for teachers that
match the type of ICT provisioning and range of uses in any given school. This includes skilling teachers in

evaluating software.

If, for example, a given software package claims to give learners the opportunity to drill and practise certain
mathematical concepts, it is vital that the teacher has a clear understanding of exactly what drill and practise
the software will get the learners to do. CAI normally refers to drill and practise software (e.g. Maths).
However, while providing the drill and the opportunity to practise, this type of software still relies on the
teacher to teach and to ensure that learners stay focused on the task.
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Software that does more ‘teaching/tutoring’ falls under a category sometimes referred to as CBT (Computer-
based training). Master Maths software is an example of this. In this instance, the teacher’s role changes — she
monitors the learners as they work at their own pace, rather than being completely involved with the activities
they do.

Using generic software to support learning in a subject

Learners can also use commonly provided (or ‘generic’) software packages to support their work in a range of
subjects. They might use such software in class or in their own time — even at home, depending on when they

have access to a computer. Here learners might use the computer in a number of different ways.

For example, learners (in the same way as teachers) could use:

® a word-processing package to type up and edit material for submission to their teacher, or for presentation
to the class;

® aspreadsheet package to process numerical data or draw graphs to show data they have gathered or been
given, and integrate this into written work;

® PowerPoint to present ideas to the class;

a CD-ROM or web browser to obtain all kinds of information (text, graphic and sound); and

e-mail to contact external resources.

Computers offer a range of benefits to learners, and as they use computers in an on-going way, they develop a
number of skills, for example, file and folder management. Partly because of the graphic representation of the
arrangement of files and folders, the computer can play a major part in helping learners organise their work
systematically and in developing their understanding of the relationships between different levels of
organisation. In addition, certain software packages allow learners to build mind maps and spray diagrams,

and to show their conceptual understandings of how information is organised graphically.

In many subjects, even the use of simple and commonly available spreadsheets allows data processing to be
done speedily and accurately, leaving more time for conceptual development and the consideration of ideas
and hypotheses. In Social Sciences, for example, interviews to gather opinions on social issues can be converted
into data which can be processed through the computer much faster than if responses had to be added up and
graphs drawn by hand. This leaves more time to think about the conclusions that can be drawn from the data.

As communication devices, computers assist in breaking down the barriers of classroom walls, and allow
learners to communicate with peers and others all over the world. This means that learners can gain access to
the best advice, expert opinion, current events and research findings through e-mail, Internet sites and online
conferencing. They can share ideas, and evaluate and redefine their own ideas, values and attitudes by
exchanging views and opinions with others beyond their immediate environment — building and participating

in a communications network not limited by geographical boundaries. Taking learners beyond their spatial
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limits can be a powerful trigger to the process of understanding that we are a global village, and that we can
learn to talk and listen to each other.

Access to the Internet gives access to resources that would otherwise be unavailable to many learners,
especially in poorly resourced and remote schools. It is important, however, that learners acquire the skills to
assess which material is good, and which is not, as much of what is available is of doubtful value. They also
need the ability to process, combine and use the information appropriately. The temptation to cut and paste
large chunks of material directly from the Internet or other electronic material is enormous, and teachers need
to help learners to integrate information and make it their own.

Teachers therefore have the responsibility to set tasks that require learners to process information. For example,
tasks should be based on open questions that require learners to identify the information they need; gather the
information; analyse, integrate and/or evaluate it; and present conclusions — this is the most effective strategy

to combat mindless copying and pasting.

The computer, through programs such as PowerPoint, allows text and images to be combined, assisting
learners in developing modern presentation practices that will be useful beyond the school environment. The
spelling and grammar check facilities and the ease with which drafts can be changed encourage a culture of
editing before submission. In addition, multimedia presentations — sophisticated combinations of text, image
and sound — can stimulate huge creative activity and excitement, and can foster skills of co-operative
interaction if these presentations are developed collaboratively.

One of the key features of the computer is its interactive nature. This is particularly evident in spreadsheets, in
games such as strategy games and in the creation of multimedia presentations, where the ‘what if” question
guides the thinking of the person creating the multimedia activity. “‘What if I make the background green?” And
then immediately thereafter, ‘No, I don’t like that, I'll make it orange instead.” Or, ‘I wonder what will happen
if I build the factory here?’, with the opportunity to implement the idea and test the impact. The capacity of
computers to answer ‘what if’ questions speedily means that the learner can interact with the computer,
explore variations, evaluate them and come to a final conclusion, all of which are higher order thinking skills.

Using special packages and tools for a particular subject or learning area

Increasingly, a range of software and tools is becoming available that is of particular relevance to certain subjects,
where they support learning. In some subjects, such as Science and Geography, there are simulation games and
problem-solving activities that give some of the benefits of interactivity noted above. Accounting packages are
mentioned as optional in achieving learning outcomes in the Revised National Curriculum Statements in the

FET band, and in Maths, there are packages designed specifically to support understanding in geometry.

The computer can also play a role as a data capturer in certain contexts. Central to the scientific method is the
gathering together of data or evidence which allows for the development of hypotheses, and then the testing
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of such hypotheses. The process of gathering the data using traditional equipment can be slow and time
consuming, and it is frequently hampered by human error and inaccuracies. With the development of probes
and sensors which can be connected to a computer, it is now possible to gather data quickly and accurately.
Experiments which relied on hand-held thermometers or timing devices can now be done using probes
connected to computers, with software which allows the data being gathered to be immediately entered into
spreadsheets and then presented as graphs. With the much higher accuracy of these probes and sensors,
learners can give much better quality consideration to the conceptual side of the process. GIS systems are an
example worth mentioning: they not only provide an extensive database of geographical information, but also
form the basis for data collection in the field and subsequent analysis.

Using software and other resources designed for learners with special needs

The use of computers for learners with special needs is an important aspect of the use of computers in teaching
and learning, although it is not yet well integrated into mainstream schools.

At one end of the spectrum are high achievers who need extension opportunities over and above those
provided for most of their peers. These learners can be extended by access to interactive multimedia packages
and resources for extensive research, creative presentation opportunities as well as the possibilities the
computer opens up for learners to work independently at their own pace.

At the other end of the spectrum, those with special learning difficulties can also benefit from appropriate
multimedia packages which enrich and reinforce concepts, and from the opportunity to work at their own pace, and
on materials adjusted for their needs. Learners with poorly developed handwriting skills, who are often penalised

in assessments based on written material, can obviously benefit by the use of the computer as a word processor.

In addition, there are many ways of adapting computers to assist learners with particular problems. For example, it
is possible to acquire software which can convert electronic text into speech, and so a learner with reading difficulties
can have his work ‘read’ to him by the computer, at a pace and in passages decided by him. Equally, when a teacher

is assessing the completed work of a learner with reading difficulties, she can use the computer to produce spoken

comments on his work, instead of giving him written comments which he would find difficult to read.
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In summary, the ways in which a computer can be used for teaching and learning are represented in the
framework shown in Figure 1.

Organiser

Remedial Interactive
and extension agent
agent

Computer
as...

Data
logger

Presentation
agent

Data
processor

Figure 1: Framework summarising the ways of using a computer in teaching and learning

Ways of integrating the use of computers into subject learning

The use of computers can be integrated into subject learning in various ways, depending on what learners
actually do with the resources. This integration operates on three levels, as described below.

Functional practice

This is the first level: learners use the computer in basic and functional ways to do the things that the computer

can do well — such as word processing, document presentation, spreadsheets, producing graphs and searching
for information on the Internet.

Teachers might ask learners working at this level to type up a report of a field trip, to present a budget on an
Excel spreadsheet or to visit a website to find specific information. Learners use the computer as an aid to assist
in a task that they would previously have done in some other way, but which they can do more efficiently on
the computer.
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Integrative practice

At this level, the teacher begins integrating her purpose with the activities of the computer, and new ways of
teaching and learning emerge. For example, writing a composition without a computer probably does not involve
much editing and redrafting. However, word-processing packages on computers have a number of functions that
facilitate editing and revision. So, when working with computers, learners are likely to start changing their
understanding of the writing process from a once-off activity to a process of drafting and re-drafting. The teacher
needs to be open to this and at the same time needs to change her expectations of learners’” writing.

Transformational practice

The third level is characterised by learning which occurs as a result of activities and opportunities which do
not exist in computer-less environments. Projects on the worldwide web, when learners from different schools
in different countries combine in a collaborative creation, produce learning at a sophisticated and challenging
level. Chat room discussion on sensitive topics, such as ideas and attitudes related to HIV/AIDS, even if they
just take place among learners in one class, open up possibilities for participation and response that might not
exist in the face-to-face setting of the normal classroom. In a different way, the ability of learners to use
sophisticated probes to collect environmental data (such as pressure and humidity readings), feed them into
the computer electronically and process them with ease, makes it possible for them to reflect on the underlying
principles which shaped the numbers in the first place. In processes such as these, classroom practices become
transformational.

Changes in the purposes of computer use at different levels in the school

In general, the purposes for which computers can be used are the same throughout all the phases of schooling.
Computers add immense value at all levels of general and further education, and teachers and learners at all
levels benefit from:

®  access to information and the skills required for managing and presenting relevant information;

® interactive, multimedia illustration of concepts, information and processes;

® development of analytical and creative thinking and problem-solving skills;

® interactive simulations to fill gaps in learners” experience and prepare them for real-life processes; and
® remediation for cognitive and affective deficits and learning problems.

However, by and large, the importance of access to computers increases with the seniority of learners, both for
vocational reasons and as a learning tool. This is especially true where the school has access to the worldwide
web and e-mail. In very broad terms, the value of different benefits from the use of computers changes through
the school, as is briefly outlined in the sections following.
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Foundation Phase

Learners at this phase need to spend most of their time learning concepts and basic skills by using concrete

objects, and learning spatial concepts with physical reference to themselves and the world around them.

Nonetheless, by carefully selecting the relevant software, computers can be valuable tools in the acquisition of

basic numeracy and literacy as well as other cognitive skills in the Foundation Phase. Some of the reasons for

this are the following:

® Computer feedback is immediate and affirmative, and can provide helpful hints to wrong answers so that
learners’ further attempts are informed.

® Computers provide engaging opportunities for repetition, practise and reinforcement where necessary.

Progress can be adapted to the pace of each learner.

® In a single class with learners at different levels, learners can use different programs at the same time to
address individual needs.

® Simulations can provide relevant contexts for problem solving, categorisation and analytical and creative
thinking.

® ‘Talking book’ software can help learners to associate sounds with letters, and to make meaning of text and
graphics when learning to read.

® Number and spatial concepts can be established and enhanced by good interactive, multimedia software.

® Specially designed remediation software for learners with special learning needs can help them to achieve
their potential.

® Supportive and adaptive technologies allow access to the curriculum for learners with special educational

needs, for example, brail keyboards.

Intermediate Phase

In the Intermediate Phase, learners have usually achieved the basic numeracy and literacy concepts and skills.
They can extend their learning further into the other learning areas, and they need to spend time developing
information-handling skills. Good computer software and equipment can also help learners to make the shift
more easily from concrete operations towards abstract modes of thinking.

Computers in this phase are valuable learning tools for the following reasons:

® They can be used to fast-track learners with learning deficits from the Foundation Phase.

® They can enhance the development of cognitive and research skills, a major focus in this phase.

® They make it possible to introduce and develop information literacy and data-handling easily and
understandably.

® Differentiated programs and levels cater simultaneously for different learning needs in the same
classroom.

® Supportive and adaptive technologies allow access to the curriculum for learners with special educational
needs.
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Senior Phase and FET band

Learners in both the Senior Phase and the FET band are looking towards higher education and/or the world

of work. For them, competent computer use is critical for progress.

Computer access in the school environment is essential for the following reasons:

® Fach learner must develop a twenty-first century mindset, which is necessary to succeed in contemporary
South Africa, Africa and the world.

® While the only subjects in the National Curriculum Statement at Further Education and Training (FET)
level that formally require the use of computers to achieve the learning outcomes are Information
Technology and Computer Applications Technology, many other subjects recommend the use of ICT as
another way of achieving learning outcomes.

® Together with the worldwide web, computers are irreplaceable in the enhancement of information literacy;
the collection of data; and data-handling, research and presentation skills in all subjects.

® Differentiated programmes and levels cater simultaneously for different subjects and learning needs in the
same classroom.

® Computers can be used to fast-track learners with learning deficits and provide opportunities for learners
to proceed at different individual rates.

® Interactive simulations and computer modelling allow for hypothesis testing, enable learners to
experience situations which would normally be beyond their reach, and introduce the world of work.

® Supportive and adaptive technologies allow access to the curriculum for learners with special
educational needs.

The role of the teacher in ensuring the effective use of ICT resources

As we pointed out earlier, computers and related resources in teaching and learning are only as useful as the
quality of preparation and mediation provided by the teacher. While there are, of course, unanticipated benefits
from allowing learners to ‘play around’ on a computer, this is not the same as using resources purposefully, in
a structured way. In other words, while computers have enormous potential as teaching and learning
resources, the teacher must manage that potential and should ensure that the use of these resources is always
underpinned by sound methodology. If care is not taken, learners can waste many hours finding and copying
meaningless facts instead of actively looking for and processing information from carefully selected resources
to answer specific and purposefully set questions. Or they can be kept busy for hours playing interactive games
that do not give enough feedback on options selected and need the mediation of a teacher to have any real

impact on learning.

In working with computers and related resources, the key roles of the teacher in the process of teaching and
learning remain unchanged, namely:
® Designing the learning programme;

® Selecting and conceptualising the best use of resources for specific purposes;
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® Managing the use of the resources so that learning is supported; and
® Facilitating and mediating learning during use; planning and managing follow-up work; and integrating
assessment.

The teacher needs to be mindful of the limitations of computers, particularly with regard to some dimensions

of social interaction in classrooms. Sometimes outcomes can be better achieved without a computer.

Clearly, if teachers are to make the best use of computer and associated resources, most of them will need
substantial support in a range of competencies, including the following;:
1. Teachers need support in developing their own computer literacy to include, initially, the following key areas
(depending partly on what is available at the school):
® The use of a computer, demonstrating an understanding of the concepts related to ICT;
How to log on to a network and access various drives on the system;
File management: how to store material and arrange it so that it can be easily retrieved when needed;
Word processing: inputting, working within the word processor, printing, saving the materials in files;
Spreadsheets: entering numbers, arranging formulae to operate on the numbers (useful both for
administrative and educational purposes), producing graphs (if appropriate for needs);
Browsing the worldwide web using web browsers;
Presentation programs such as PowerPoint, for teaching with a data projector; and

® More advanced skills, such as authoring a webpage and using sound and picture editors.

2. Teachers need knowledge of the ways in which they and their learners can use computers to support their
administrative work, and to assist with teaching and learning in general and in their subject in particular.
They also need an understanding of the limitations of computers for these purposes, together with the

ability to make appropriate choices based on the resources available to them and the needs of their learners.

3. Teachers need knowledge of the software resources that are available and of significant websites. They also
need to be able to evaluate these for a number of purposes.

While some of this learning might happen spontaneously among certain motivated members of staff, school
management will undoubtedly need to make a more direct intervention in order to motivate others in the use
of computers and related resources in their work. This will involve planning an advocacy and professional
development strategy to support the integration of computers and related resources into the working life of the
school. We consider this more fully in Chapters 5, 6 and 7.

However, in the light of the e-Education White Paper (2004) and the fact that ICT Integration qualifications
have already been established to achieve teacher competencies, we thought it would be useful to provide a list
of teacher competencies that are achievable and understandable in a South African context. Competencies of
those in management positions are included in the list. We hope that this will be a useful guide in deciding on
priorities regarding the professional development of staff.
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Educators’ competencies

Educators should have the competence to do the following, in the following areas:

Professional competence with ICT
1. Draw on appropriate ICT applications to enhance personal and professional effectiveness
®  Fulfilling the seven roles of the educator;
®  Fulfilling school and district management roles.
2. Access and use electronic information and communications resources such as the Internet and e-mail, for the benefit of
both the manager, the educator and the learner
® Participate and contribute to professional online communities;
®  Facilitate collaborative learning between classes.
3. Reflect on practice with ICT in learning, then plan and implement appropriate, manageable changes in practice

Nurture the development of learners’ ICT competence to use ICT as a tool in the educational context.

Integrating ICT with the curriculum
4. Beaware of and model best practice in health, legal and ethical issues regarding the use of ICT in the classroom.
5. Apply outcomes-based assessment strategies using the contributions ICT can make.
6.  Identify and use ICT resources that could most benefit teaching and learning in the learning area and phase
®  Evaluation of learning resources;
®  Achieving learning outcomes;
®  Apply teaching strategies where ICT supports teaching and learning.
Organise the class and the classroom when using ICT to achieve learning outcomes.
Display a knowledge and understanding of the characteristics of information and its role in learning.
9.  Be aware of and plan for both diversity and uniqueness of learners through the use of ICT in learning
® Inclusive education;
®  Relevance to age range and phase;
®  Diverse backgrounds.

Management and leadership with ICT

10. Apply knowledge and understanding of ICT integration when appropriate in fulfilling roles as an educator.
11.  Provide a facilitative and mentoring role to other educators regarding the integration of ICT.

12. Participate in the development and evaluation of educational ICT policy at institutional and/or district level.
13.  Use opportunities to make innovative use of ICT in one or more roles as an educator.

Source: SchoolNet SA - SCOPE 2002

This chapter has attempted to provide a broad overview of some of the purposes for which computers can be
used to support teachers in their work, and to enhance learning. For guidance on professional development of
teachers for ICT integration, see Appendix 1: ICT and curriculum. It is clear that it is the teacher’s decision-
making about the use of computers that will, to a large extent, determine the value that they add. It is also clear
that different uses are made possible by different types of resource provision. We will consider the implications
of this more fully in Chapter 4.
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CHAPTER FOUR
Can all schools use computers in all the possible ways?

In Chapter 3 we made it clear that computers can be used for a wide range of purposes in teaching and
learning, and that they can be integrated into the curriculum in many different ways. Making decisions about
exactly how computers will fit into the curriculum is a major task of the management of any school.

Some key decisions that have to be made

® Which groups in the school will use the computers? For example, they might only be used to by the
principal and administration staff to support the administrative work of the school’s management. Maybe
teachers but not learners will have access to computers. Maybe certain groups of learners will use
computers — such as those doing Information Technology, or those in Grade 10.

® How will the use of computers be integrated into the school’s teaching and learning processes? If the
emphasis is on enabling learners to acquire computer literacy skills in a separate period set aside for this
purpose, what is the best way of contextualising this so as to make the learning experience meaningful and
relevant to the learner’s life experience? Will learners develop computer literacy skills as they need them
to do certain things (for example, edit their writing in English, or create a table of rainfall data and convert
it into a graph in Geography)? What needs to be put in place — what professional support is needed to
work towards achieving best practice?

®  Will teachers use computers to prepare printed materials, like worksheets and exam papers, or will they
also use them to access the Internet and find information to enrich their subject knowledge and get new
ideas for teaching? Will they use computers only for their administrative work, and thus only for things
such as keeping class marks and preparing reports?

®  Will learners use only the standard packages, or will they use software that gives them practice in certain
skills, provides a programme of structured learning or offers them simulation games that allow them to
develop their problem-solving skills and test their ability to apply their knowledge? Will they have access
to the Internet, and if so, will they use it to find subject-based information on selected websites, or as a
communication medium via e-mail?

Clearly, a range of options is available. Which option is selected will depend, in turn, on a range of factors,

including the following:

® What would be ideal for the school in terms of its broad educational intentions, approaches and context?
Are Maths and Science seen as the most important subjects, and thus in need of priority treatment? Is the
ideal for the school that all teachers and learners should use computers as an integrated part of their daily
work?

® What is needed to put the ideal into practice? If only the administration staff are to use computers, then
just a few computers will be sufficient. If Maths and Science teachers and learners are to use them, then the
needs increase. If all teachers and learners are to have access at most times, then there must be sufficient
computers for them to be available for many classes at one time in the day, and they need to be in more
than one venue. In addition, teachers will need high levels of computer literacy themselves, and should
feel confident in this ability. They should also have knowledge about how best to use computer-based
resources to support learning in their subject.
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® Which of the elements needed to implement the ideal are in place? If, for example, learners are to use
computers to develop their competence in Maths, does the school have appropriate software packages to
support specialised learning in this subject? If a key target is to develop research skills across the
curriculum, can the school afford more or less unlimited access to the Internet, and does it have a large
collection of appropriate CD material? Just as important, do all teachers have the expertise to support this
initiative?

® Can the necessary elements be put in place? How? And over what time period? Has the school, for
example, planned any fund-raising activities? Are the elements needed part of a provincial roll-out plan?
Can some teachers be sent on a training course? Are there programmes that can develop professional
competence online, and will time be made available to teachers to develop the knowledge and skills they
will need?

® What is the best possible ‘fit’ between the ideal and what is available to realise the ideal at present? If, for
example, there are very few computers, perhaps it is best to accept that learners will not benefit much from
the very limited use that is possible and to use them rather to support the schools” administrative work. If
there is only one small computer centre, perhaps the best way to use it is to give all Grade 12s a well-
contextualised introduction to computer literacy, to prepare them for the world of work and further study.

® How can resources be organised to make the best possible use of them in achieving the ideal? If the school
hopes that teachers will use computers for research, should some of the computers located in a computer
centre be moved to the staff room so that they are available to teachers in their free periods, when the
computer centre is in use by learners? If the school only has computers in the administrative offices, could
teachers have access to them at certain times? If access to the Internet is limited, do teachers have the skill
to download and store website material for their learners to use offline? Could some training in this regard
be provided? And, if teachers are to integrate their learners’ use of computers into their subject work, can
they have informal and more structured support in this regard — including time to develop the skills

required? Could the computer centre be opened in the afternoons, and on Saturdays?

In any school, how computers are used reflects a response to the circumstances at the particular school at the
time. Each school needs to balance what it wants to achieve with what it can achieve with the resources
available at the time. There is no doubt that, for almost all schools, computer-related resources and staff
expertise are factors that may limit the achievement of their ideals. However, there are alternatives for use
within each set of constraints, and possibilities for managing the resources in different ways. The descriptions
that follow are drawn from four schools. They illustrate some of the complexities of integrating computers into
the curriculum, and some of the strategic choices that schools have made. They show various ways in which
schools have balanced the ideal use of computers with what they have found possible in their circumstances.

Of course, different people in the same circumstances might have made different choices.
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CASE STUDIES

School A: A primary school in North West Province

Details: 750 learners, 7 computers (4 computers in the staff room, 3 in the administrative offices).

At this school, no learners ever used the computer. Teachers did, however, make some use of computers to
do some of their administrative work, such as typing up mark sheets and drafting notices. They also used
the word-processing package to prepare notes and worksheets which they printed out for their learners. The
computers did not have a CD-ROM drive’, and the teachers could not access the Internet, so they were
unable to access electronic material to include in their material. Nor was there a scanner, so they could not
scan print-