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2. Teaching using ICT
Tim Brosnan, Institute of Education, University of London

I ntroduction

This chapter invedtigates the implications of usng new technologies for classroom
practice. It examines the leve of technicd skills and capability that is required to start
to use new technologies in the classsoom and the management and pedagogic issues
involved in ther effective deployment for learning. It dso consders the impact of
new technologies on what is to be taught and learnt, on what condtitutes education,
and of their effect on the role of the teacher in the classroom.

In order to help understand the importance of these issues for classsoom practice, it
may be ussful to compare recent developments with change in communication
technology that took place long ago: the introduction of books and writing to schools.
Imagine that you were teaching in a school without books, where no-one (including
you) could read or write. Then the government of the day decided that every school
should have books, that every pupil should be taught to read and write and that this
new literacy should be used to aid pupils learning across the curriculum.

As ateacher you would face many chalenges, indluding thoseinvolved in:

= improving your own leve of ‘book-related’ skills, such as reading and writing;

» |earning when and where to use these ills;

= teaching these skillsto your pupils,

= heping your pupils use these killsto fadilitate learning in al curriculum subjects,

= organisng your classoom to make mogt effective use of the new kinds of

resources; and

rethinking what being an ‘ educated person’ means.

The introduction of new technologies into schools today is a revolution on a Smilar
scde, and poses precisdy the same kinds of chalenges to teachers — with two
important differences:

= unlike the introduction of books, the change is not taking place over decades or
centuries, but in months and years,
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= the naure of books, and what (in principle) you can do with them, has not
changed ggnificantly snce they were fird printed hundreds of years ago. By
contragt, the nature of the new technologies is evolving rapidly. For example, in
the mid-1990s hardly any school had internet access but by the end of 2002 most
London schools will have fast, broadband internet connections. Three years ago
dmog no-one had heard of SMS but today most school children are highly
proficient in sending text messages to each other viatheir mobiles.

The speed and continuity of change pose great chdlenges for teachers. However, it is
important to be clear about what is not changing as well as about what is. New
technologies do not require teachers to change the basic principles of good pedagogy,
such as a focus on pupil learning and collaboration but, by offering exciting and
powerful new kinds opportunities to implement these principles, they do require
changes to classoom practice in order to enable full use of the opportunities now
avalable These changes do not smply (or even primaily) involve ‘grafting-on’ the
use of new technologies to exiging practice but, by changing the nature of what there
is to be taught, involve the teaching of completely new capabilities (see dso Noss and
Pechler 1999). They also — as did the introduction of books — not only, or even
primarily, dlow teachers b teach the same things better but transform what they teach
and why. The red chdlenge to teachers is not to rethink basic principles of what
condtitutes ‘ good teaching’ but to develop three capabilities.
1. avidon of why these new technologies are of use, of how they can improve and
transform pupils learning, and the teacher’ srole in this process,
2. the technicd skills and capability to alow teachers to begin to use them with
confidence; and
3. the organisational skills required to use these technologies effectivdy for defined

PUrpOSES.

The remainder of the chapter discusses each of these three capabilitiesin turn.
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Objectives
By the end of this chapter you should:

understand the opportunities that new technologies give for different modes of
teaching;

be able to evaluate your own ICT literacy and pedagogic knowledge;

undersand that ICT <Kills and knowledge about teaching can be developed
through usng ICT in teaching;

undergand the principles underlying the desgn, use and evduation of classroom
materids that use new technologies; and

underdand the management and organisationd issues involved in usng new
technologiesin teaching.

Pedagogic skills

New technologies offer teachers new opportunities to help their pupils learn. As they

adso fundamentaly change the nature of what there is to be leant they pose the
chdlenge of developing new pedagogies which exploit ther potentia to the full. In

this section | introduce some of the changes in pedagogy required by looking a four

questions.

1.
2.
3.

How do new technologies change what is important for pupilsto learn?

What are the purposes of pupils ‘working on the computer’ ?

How can you evduate the suitability of CD-ROMs and web-based materia for use
in your classroom?

What effect does using new technologes have on the role of the teacher?

How do the new technologies change what it is important for pupilsto learn?

Three important ways in which new technologies change what is important for pupils

tolearn are:

1.

they emphasse the finding, underganding and interpreting of information rather
then its memorization;

they dlow pupils, in a wide variety of ways, to communicate their own idess and
their interpretation of the ideas of others to an increased diversty of audiences,
and
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3. they let pupils create ‘worlds which work according to rules they determine and
thus test out ther own idess, rather than smply trying to understand worlds
described by their teacher.

Finding, undersanding and interpreting informeation

In Hard Times Chales Dickens famoudy described Mr. Grandgrind's view of
education.

Now what | want is Facts. Teach these boys and girls nothing but Facts.
Facts alone are wanted in life. [...]

The speaker, and the school master, and the third person present, dl
backed a little and swept with their eyes the indined plane of little
vesdls then and there arranged in order, ready to have imperia gdlons of
facts poured into them until they were full to the brim.

Mr. Gradgrind would not have gpproved of classrooms that utilise the promise of new
technologies, since their overwheming feature is the reduced importance of facts.
This has anumber of important results.

a it changes the role of the teacher. The teacher can no longer be seen — either by
hersdf or her pupils— as the sole source of informetion;

b because s0 much information is avalable and because there is no form of
qudity contral, teaching pupils how to find rdevant and viadle information
effidently is essentid;

c sgnce it is easy to find information on just about anything, remembering specific
information becomes far less important. As teachers we can (and have to)

become much more sdective in what we expect our pupils to remember.

Communicating their own idess and ther interpretation of those of others to a wide

variety of audiences

Perhaps the most exciting feature of new technologies is the scope they dlow for new
forms of communication.

When my mother emigrated to England 50 years ago the only way that she could
contact my faher in Irdand was by letter. With careful planning by letter they could
occasondly tak to each other by booking a cal to the village where my father lived,
that is to say, to the one phone in the place, which was owned by the doctor. Today,
meatters could hardly be more different. My partner lives in Greece but, usng cheap
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web-cameras connected to our PCs, we can talk to and see each other at any time of
day or night — for the price of alocal phone call.

Innovetive new forms of communicaion are not limited to those associated with the
internet and e-mal. Dexk-top Publishing software has made it much esser (and
chegper) for individuas and organisations to produce books, ledflets and posters to
publicise themsdves and their idess. There is dso the use of SMS by pupils.
Increasingly pupils have to address questions such as.

= What is the most gppropriate way of communicating to the audience | wish to

reach?
= Wha principles should govern the desgn of the materids which | use to

communicate my idess to the audience | wish to reach?

Creating ‘worlds which work according to rules which pupils determine s0 that they

can test out their own ideas

Modédling tools that dlow pupils to creste worlds which work according to rules they
determine are becoming increesingly avalable to schools. A good example is the
‘WorldMaker”  programme  (see  http://worldmaker.cite.nku.hk/worldmaker/pages),
initialy developed a the Inditute of Education, Univergty of London, but enhanced
greatly by educational researchers in Hong Kong. Programmes such as these are most

obvioudy ussful in science lessons where pupils can, for example, creste gravity-free
worlds to explore their undersanding of physcd phenomena. For the firg time,
pupils can see the rexult of a world which functions according to ther own
conceptions and ideas. This gives teachers a powerful tool with which to help change
pupils misconceptions. However, ‘world-cregting’ programmes have uses in many
other curriculum aess too. A good example is the ‘Sm-City’ guite (see

http://smaty.eacom/usquide/), which — by dlowing pupils to creste cties and

countries and explore the effects of changing economic and demographic factors — are

of usein heping pupils explore geographic and sociologica concepts.

In dl these examples the emphasis is on the development of understanding and kills.
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Activity 2.1

» Find two CD-ROM or internet-based sources of information that would be useful
in your teaching.

» |dentify two new audiences or ways of communicating made possble by new
technologies.

=  Where appropriate, identify a modelling tool or sysem that can hdp your pupils
express their own understanding of important concepts.

What are the purposes of pupils ‘working on the computer’ ?

‘Working on the computer is not an undifferentiated activity. It can have many

different purposes and it is crucid tha the activity meatches the desred learning

outcomes. For example, when using database software, pupils can be spending time:

= thinking, eg. deciding where afield should be created and what it should be;

» investigating, e.g. looking for patternsin data;

= copy typing, eg. where they copy data into an existing database;

= following indructions eg. they ae given a printed lig of indructions tdling them
how to create a database.

Clearly the first two are more vauable than the second two but unless careful thought

has been given to the purpose of each activity, i.e. to the learning that the tescher

intends to bring about, it is easy to plan lessons where the pupils spend much time

doing less vduable things.

For example, one of my trainee teachers spent a lesson showing pupils how to refine a

search for satdlite images of the earth for use in a geography project. He carefully

took them through each step in condructing a complex search by doing each step

hmsdf on the computer atached to the display monitor and then having the pupils

repeat it. At the end of the lesson he clamed that they could now do searches.

However, there was no evidence of this since dl that the pupils had done was follow

the trainee teacher's indructions. Had he spent the find few minutes of the lesson

dlowing the pupils to use the drategies he had taught them to find another ste —

rather than copying the contents of the site found into a 'Word' document — he would

have known how many pupils had understood the procedure and were able to use it.

A ussful technique for avoiding this problem is to mgp activity time agang the

intended learning outcomes for the lesson. This will help to identify those periods of

time when the pupils are doing things that do not reate directly to learning outcomes.
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Activity 2.2

Draw up a lig of various purposes of computer-based activities used in your teaching.
Add to the ligt throughout the yesr.

At the end of each term, examine the range of purposes covered and the number of
times you have focussed on each.

Evaluating CD-ROM and internet-based teaching resources

When evduating CD-ROM and internet-based materids for your lessons, the key
point is to use the same principles tha you would use to evduate any other
educational resource as wel as to ask yoursdf what the resource offers compared
with more traditional resources. However, with professondly produced maerids it is
easy to suspend one's criticad faculties and dlow style to triumph over substance. (See
also chapters by Pachler and Ortner.)

For example, a colleague of mine who is a passonate advocate of ‘active learning’ &
firg thought that a CD-ROM, designed to help pupils learn about eectricity, was very
useful. The CD-ROM consgted of pages of text, each accompanied by a moving
image. However, the only pupil activity involved was to read the text on one page
then click on an icon to move to the next page, where this whole process was
repeated. Had this been a book-based resource, my colleague would probably not
have given it a second glance, and she suspected that she had briefly been unduly
impressed by the animations accompanying each page of text.

Almogt dl CD-ROMs diress that they are interactive. For a detailed dscusson of the
notion of ‘interactivity’ see Heath 1995. When evduating CD-ROMs you need to
think carefully about the nature of this interaction — is it ‘mind-on’ or just ‘hands-on’?
That is to say, does the software require pupils to think and make judgments before
dicking on something?

A good example of the use of CD-ROMs is ‘The Chemistry Set’ (see
http://195.200.1.65/new-media/lproducts cs2k.asp). Amongst other things this CD-
ROM contains a picture of the Periodic table in which the colour of the box for each

element depends on whether it is a solid, liquid or gas. The system lets the user st a
temperature. As this is varied, the colour of the boxes for each dement changes as its
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dae does. This dlows the periodic variation in boiling and mdting points to be seen
in away that neither book- nor paper-based activities would alow.

Activity 2.3

Use the criteria in Table 21 or those available a
http://www.becta.org.uk/schoolswebsteawards/criteriahtml  to  evauate the CD-
ROM and internet Stes you found in Activity 2.1 above. Does this change your view
of thelr suitability?

Table 2.1 Evaluating CD-ROMs and internet sites

First impressions

= Doesthe resource look attractive and inviting to use?

= Do text and pictures complement each other or confuse?

= What is the advantage of using this CD-ROM/internet Ste over printed materia or
would the resource work better as printed materia (e.g. as a short book rather than
along webpage of text)?

Using the resource

= How easy is it to find the information you want (eg. through an index or search
fadility)?

= How easy is it to move around? (e.g. Are the links easy to find and congstent in
use?)

= How easy is it to get lost? (eg. ks there a Smple way of getting back to a place
you have aready been?)

= What is the nature and extent of the interaction with the user? (eg. Does the user
just read or can she explore ideas?)

= Can you access the ste without long delays or does it take a long time to
download to your machine?

Content

= |stheinformation correct?

=  What underlying val ues does the resource promote?

»  Whenwasit last changed/updated?

= Are the content, reading age and presentation style al consistently appropriate for
the intended users?

Classroom use

= Doesthe resource promote enquiry?

» Doesthe resource lead to differentiated tasks and/or outcomes?

=  What learning do you expect to take place when your pupils use this resource?

=  Where does that learning come from? (e.g. Is the resource ‘the teacher’ or are the
pupils learning by exploring, investigating and testing their own ideas?)
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= How could you gtructure the use of this resource in the classroom to enhance pupil

learning?
* Wha would you and your pupils need to know in order to use this resource
effectively?

What effect does using new technologies have on the role of the teacher?

It is centrd to the role of a teacher to hep pupils learn. As the nature of what is to be
learnt changes, so does the role of the teacher in that process. The teacher was once
the sole source of information. She was expected to know dl the relevant knowledge
and to tranamit it effectively to the pupils.

However, it has dready been noted that pupils now have access to more information
than any teacher can ever know. This — in my view — necesdtates a welcome change
from the teacher being regarded as the source of dl knowledge — an indructor — to the
teacher as someone who shapes the learning experiences of her pupils and helps them
deveop the skills and undergtanding to find, evauae, interpret and communicate
knowledge — afacilitator.

In addition, there is the need to recognise that teachers are not the only source of
knowledge in a classsoom. Indeed, in some areas they may not even be the man
human source. In many classooms, some of the pupils will have far better technica
knowledge of many of the software packages used than their teachers. This is
catanly true of my cdassoom. | tran specidis Information Technology teachers,
many of my trainees have a far better technica proficiency in programming languages
and database software than | have — or will ever have.

For many teachers this is an uncomfortable change. They had a role in the traditiond
clasyoom that they undersood and which gave them a dear Saus within that
classroom. If they do not have the knowledge, indeed, if some of their pupils are more
skilled than they are in some aess, ae they not being de-skilled by the new
technologies?

The answer has to be no. The role of the eacher is not being diminished but changed.
What is necessary above dl is that teachers develop the confidence that they are
important to their pupils, not because they happen to know some facts that pupils do
not know, but that they have a vison of what they want pupils to be educated in as
well as the requiste knowledge, skills and underganding to facilitate and monitor
pupils progress. The fact that pupils may know more about the operation of a
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particular piece of software than the teacher can be of benefit to both. For example,
when | taught chemigtry in schools one of my pupils used to earn more than | did by
writing computer games! So | set him the task of writing a programme to display the
rates of reactions from the data fed into a computer by a colorimeter. He did it and
learnt something about both computing and chemistry in the process.

If, as a teacher, one is unsure of on€s new role, then usng new technologies can
actudly decrease teacher effectiveness. For example, teachers who are rot confident
in the classroom tend not to ask pupils questions or alow pupils to ask them questions
because they fear that they might not know the answers. As a result they tend to plan
very 'closed’ lessons which do not dlow the pupils to explore or investigate as much
asthey might.

Two trainee teachers whom | saw team-teach a lesson may be used here to illustrate
the difference between the ‘indructing and ‘fecilitating' roles. One put a lig of
ingructions on the board which the pupils were to follow in order to construct a
'PowerPoint’ presentation. The pupils then tried to follow these ingructions and the
two teachers moved aound the class hdping them — but in very different ways
Every time a pupil asked the teacher who had introduced the lesson for help he amply
referred them to the list of ingtructions or took over their machine and tried to sort out
their problem himsdf, without explaining to the pupil what he was doing. The other
trainee, a geography specididt, took a different approach. When the pupils asked her
for help, she started by asking them to explain what they were trying to do and why
they had hit the keys they did in order to do this. In the course of explaining to her
amog dl pupils redlised where they had gone wrong and orrected their mistake. She
could help the others with an explanaion of ther migtake as well as tdling them how
to correct it. Unlike the firgt teacher, she was doing little overt ‘teling’ but the pupils
she helped did far more learning.

When computers were first thought of as educationd tools, many articles and letters
gopeared in the press promoting (or being fearful of) the idea of ‘teacherless
classooms. New technologies do alow for this but not a dl in the way that these
aticles imagined. The articles had conceived of lessons as being predominantly about
the giving of information to pupils, abet by machine rather than human beings The
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new promise, illugtrated by the example above, is to replace human ingdructors with
human guides.

Activity 2.4

AsK a colleague to use the two observation schedules in Tables 2.2 and 2.3 to focus on
you and the pupils while observing one of your lessons. As a result of the observation,
choose one area lised on the schedules that you want to develop and repeat the
exercise some time later to monitor your progress.

Table 2.2 Observation of a computer-based activity: teacher focus schedule

Focus Observation

Purpose of activity

Wheat is the purpose of the activity (e.g. to
develop knowledge, skills or
understanding)?

How isthis made clear to the pupils?

Is the content an appropriate use of ICT?

Content of the activity

How are the pupilstold what they are to
do (e.g. ordly, written ingructions)?

How prescriptive are the ingtructions?
How does the teacher collect evidence
that the pupils know what they are to do?
What scopeistherefor differentiation in
the “host’ subject area and between pupils
with different ICT skills?

Pupil management

How are pupils grouped?

How does the teacher use their time
during the activity? (e.g. Arethey deding
with management issues or are they
‘pushing’ the pupilsintelectudly?)

I ntervention

Does the teacher have to stop the activity
for any reason? What is the purpose of
the intervention? (e.g. To ded with
management issues or to reinforce and/or
direct learning?)

Timing
Is the time dlocated to the activity
appropriate?
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Followup

Wheat discussion of the activity takes
place at the end of the lesson?

How isthe activity to be followed up in
subsequent lessons?

Table 2.3 Observation of a computer-based activity: pupil focus schedule

Focus Observation

Purpose of activity
What evidence isthere that the purpose of
the activity is clear to the pupils?

Content of the activity

How do the pupils find out whet they
have to do?

What evidence is there that the pupils
know what they are to do?

Do the pupils have a say in the content
and/or direction of the lesson?

Software
Do pupils understand how to use the
software?
Note any problems they experience.

Pupil grouping

Do the pupils work collaboretively?

Do boyd/girls share equaly in tasks?
Are some pupils passive passengers — or
given menid tasksto do by the other
members of the group?

Do pupils stay on task?

I ntervention

Do pupils seek teacher help?

Do pupils seek peer help?

For what purposesis help sought (e.g.
with software, with ingtructions, with
ideas)?

Timing

What kind of work is set for those pupils
who finish early (e.g. more of the same or
different — and extending)?

What happens to those pupils who do not
finish the task? Are they given additiona
opportunities?

Follow up

Areadl the pupilsengaged in
consolidation / discusson?

What evidence is there that the pupils are
aware of what they have learnt?

Pachler, N. (Hrsg) (2001) Lehren und Lernen mit IKT. Innsbruck: Studienverlag




Tim Broshan 'Teaching using ICT' 13

Skillsand capability

In this section | discuss the sills teachers need in order to dat to use new
technologies in ther teaching and the ways in which they can develop them. While
the possesson of some badc skills is required in order to use new technologies in
teaching, software skills done are not sufficient — they need to be dlied to a sense of
‘capability’. Further, teachers do not need to be software experts before they dart;
vauable classoom activities can be devised usng very smple skills. Indeed, one of
the best ways to develop your skillsis through using them in the classroom.

Basic sills

In teaching one needs software skills for two main purposes.

= to prepare classroom materials

» todeviseactivities for pupilsto usein lessons.

The former manly involves the adlity to search the internet and CD-ROMs for
information, usdng e-mal to communicate ideas with other teachers and word-
processing and presentation software to produce printed and electronic worksheets.

The software in this list can aso, of course, be used to produce effective classroom
activities Examples are given in the ‘Management’ section bdow. However, the
range of activities teechers can devise and use will be sgnificantly enhanced if they
aso develop the ability to use spreadsheets and databases together with any specidist

programmes for aspecific curriculum area.

Table 2.4 ligsthe essentia ICT skills for each of the main types of software.

Table2.4 List of essential ICT skills

This lig detals the minimum ICT skills you will need to begn to use new
technologies in your teaching. It has deliberately been kept as short as possible and is
limited to only the most essentia <kills. You will find that they are easy to acquire
and, dthough basic, dlow you to produce interesting classoom materid. They should
a0 give you the confidence to devel op further.

All new teachers in the UK have to meet a more comprehendve lis of cgpabilities
and, when you fed you meet the essentid <kills lised below, you could usefully
asess yoursdf against these. They are contained in Annexe B of the ‘Standards for
Award of QTS, and can be downloaded from:
http:/Amwww.canteach.gov.uk/info/library/circular4d- 98/Annexb.doc
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General you need to be able to

load and run software, including from a CD-ROM;

delete and rename files and move and copy them both to a different location on
the same machine and from one machine to another;

open, save and print files usng word-processng and presentation software and a
Spreadshest;

copy information from one of these gpplications to another.

Using aword processor: you need to be able to

creste a new document, including creating one from a pre-existing template;

enter and amend text, including using a spell-checker;

changethe Size, font and judtification of text;

create and modify tables including changing the number of rows and columns
they contain;

create and format headers and footers,

insert a picture into aword-processed document and change its position and size.

Using presentation softwar e: you need to be able to

run an existing presentation;

creste a new presentation, including usng a ‘desgn templai€ or ‘auto content
wizard';

amend the content of an exising presentation, including the sze, font, judification
and position of text;

create text boxes on a dide and enter and amend text;

insert apictureinto adide;

cregte links between dides;

animate trangtions both within and between dides.

Using a spreadsheet: you need to be able to

creste a new workshest, including using one from a pre-existing template;

enter text and numbersin cells and amend a cell’ s existing content;

format cells, rows and columns, including creeting borders around sdected cdls,

creste formulae to add, subtract, multiply and divide the contents of cels, rows
and columns of data;

be able to copy a formula from one cdl to another so that it ill functions in the

new location;

use the ‘chart wizard’ to create a variety of graphs (eg. pie, scatter, column) from

appropriate sets of data.

Using the I nter net: you need to be able to

access awebgte given its URL;

store names and addresses of webpages as ‘bookmarks' or ‘favourites’;

navigate the internet by using links on a webste and the forward and back buttons
on awebbrowser;

use a search engine (such as http://www.google.com) to find specific information
on the internet, including being able to narrow down and extend searches using
the logical operators AND and OR.

Using e-mail: you need to be able to

to set up aweb-based e-mail account with a provider such as'Hotmail’;

Pachler, N. (Hrsg) (2001) Lehren und Lernen mit IKT. Innsbruck: Studienverlag



Tim Broshan 'Teaching using ICT' 15

= read, reply to and forward to others e-mal messages sent to you, including
messages with attached files;
= compose and send e-mail messages, including messages with attached files

Using a database
The most common database found in UK schools is Microsoft 'Access and the
learning curve for this is dmogt vertica. My advice, therefore, is tha if you are a
beginner, do NOT use 'Access. If you have other database software avallable
(| ncluding 'Excd’) then should learn to:
search an exiging database for information, including being able to narrow down
and extend searches using the logica operators AND and OR;
= add new records and amend old onesin an existing database;
= cregte a new database, sdlecting types of fields gppropriate to the data being
entered.

Activity 2.5

Read the statements in the Table 2.4 and use them to assess your skillsin each area.

One other point about software sKills is crucid: they are a ‘moving target’. Each year
new software is produced and existing software appears in new versons which have
ever greater cgpabilities. However the ‘up-sde of this is that these changes dmost
aways make the software easier to use.

Finaly, and in order to improve one's ‘dreet cred” with pupils, the one software kil
needed is not on the list aove, dthough perhaps it should be: it is the ability to write
and send SM'S messages without |ooking a one's mobile phone!

Capability

However, <kills by themsdves are not sufficient. Just as one leant how to use
different degrees of formdity in written text, according to the circumstances, o it is
adso necessry to learn how and when to use technicd <kills. In the UK this
knowledge is cdled ‘capability’ and it is capability, rather than software skills, which
forms the bads for the UK National Curriculum in Informaion Technology (see
http://mww.nc.uk.net/).

Here are some examples:

= Many children (and adults), when they discover that every word on a poster or
legflet can be made in a different font, decide to use many different fonts. The
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result is usudly unreadable, and the clash of typefaces didracts from, rather than
enhances any message that the author wishes to convey.

= |t is posshle to congtruct 'PowerPoint’ presentations in which every word or letter
agopears from a different direction, accompanied by a different sound. Having
learnt how to do this many children and adults find it difficult to resst producing
presentations which contain dl these technicd gimmicks. Any novdty vaue this
might have quickly wears off and the demondration of technicd ability gets in the
way of the message the presentation is aming to convey.

= One of the tasks | set my trainee teachers is to construct webpages to introduce
themsdves to the schools in which they will teach. Many of my tranees have
excdlent software kills and some find it hard to ress the opportunity to
demondrate these in their work. The resulting webpages are often so full of
pictures, 'JavaScript, sounds and animations that they teke a very long time to
download over a telephone connection. As a result, they tend not to get viewed
frequently.

Wha these examples have in common is that a demondration of software skills has

been given a much higher priority than the needs of the audiences or congderation of

how the message might best be conveyed. Skills have taken precedence over

capaility.

Sart simple

It is not necessary to be a software ‘expert’ in order to start usng ICT effectively in
teeching. For example with very smple word-processng and presentation software
Kills, teachers can create effective worksheets and presentations. The effectiveness of
these will depend more on the thought given to their content and the ability to convey
amessage rather than any in-depth knowledge of "Word' or 'PowerPoint'.

One of the firg activities | mysdf devised was to hep Advanced leve sudents

understand chemica equilibria better. | sSmply presented three rows of data with
equilibrium concentrations for hydrogen, iodine and hydrogen iodide (see Table 2.5).
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Table 2.5 Equilibrium concentrationsfor hydrogen, iodine and hydrogen iodide

Hydrogen lodine Hydrogen lodide K1l K2 K3
4.56 0.74 13.54
3.56 125 15.59
2.25 2.34 16.85
0.48 0.48 3.53
0.50 0.50 3.66
1.14 114 8.41

In the top cdl of mlumns K1-K3 the students had to enter a putative formula for the
equilibrium law expresson and then copy it down to see if it gave the same vdue in
eech cae. The chemidry involved is reatively advanced but the software skills
involved are very Iample — just entering formulae and copying them down a column.,

Yet this idea proved very effective in hdping pupils understand a tricky bit of
chemidry.

Developing skills through use
Once teachers have madered the basic skills of opening, closng, creating and
amending documents in the man software packages, it is better to spend time
developing an understanding of what each software package can do rather than smply
adding additional skills to your repertoire. For example, learning that most word
processing packages can now be used to create webpages,; that 'PowerPoint', which is
normaly used for linear presentations, can dso be used to create multimedia products
with complex interconnections between pages, that 'Exce’ can be used as a database
etc. For two man reasons this is fa more important than learning another set of
keystrokes:

1. The greater the understanding one has of the nature of these products and what
they can be used to create, the greater the range of classroom activities one can
devise.

2. As one moves, say, from one word processor package to another, one will find
that the menus and keysrokes used to creste any given effect change. What

changes far less is what one can do with the type of software. If users know what a
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certain type of software (eg. the word processor or a spreadsheet application) can

do, it isrelatively easy to find out how to do it on any given package.
These higher-leve ills, like al others, are best learnt in a context. For teachers, this
means learning to use the skills within ther own subject area. The UK government
has dlocated 250 million pounds — money raised by the Nationa Lottery (1) — to pay
for insarvice traning to develop teechers <ills in new technologies. This huge
project has been evaluated by te Office for Standards in Education. OFSTED (2001)
found that the most effective training involved teechers learn kills in subject-specific
contexts.
As teachers dart to use their developing skills to produce materids, they will dart to
ask, “lI wonder if | could ...7” and this will provide the motivation for further
exploration of the ways in which different types of software can help to produce the
classroom materids they wish.

One way to deveop sKills in this way, and to learn better the capabilities of different
kinds of software, is to take the ideas of other teachers and adapt them. In the UK the
Nationa Grid for Learning (see http://mww.ngfl.gov.uk/) has a ‘Teacher Resource
Exchange (see hitp://contribute.ngfl.gov.uk/), to which any teacher can post an idea

for a lesson activity involving ICT. This now contans thousands of idess for
activities. As there is no quadity control, not al of these are good. Nevertheless, the
Teacher Resource Exchange is gill an extremely vauable resource, not least because
teachers can often find the gem of an idea which they can develop further. For
example, one of my ex-trainees posted a spreadsheet for recording and displaying
coursawork marks. | downloaded her ideas from the Ste, examined it and then
adapted it so tha it predicted pupils find examination grades on the bass of any
coursework they had completed. | then posted this new spreadsheet again. My version

was adapted in turn by another ex-trainee who made it much more user-friendly.

Management issues
In this section different ways of organisng and managing classroom activities using
new technologies are discussed together with examples from practice. This involves

two related but digtinct issues:
= how to organise the ditribution of children between the available technology; and
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= how to organise the distribution of computers within a schoal.

Although teachers tend to be predominantly concerned with the former, it is important
that they have an informed view of the latter, snce the way schools choose to
digtribute hardware determines — to some extent — the range and types of classroom
activities avallable to teachers and pupils.

Classroom organisation

The kinds of pupil organisstion common in many lessons condsts amost certainly of

a mix of individud, group and whole-class activities. As noted above, the same basic

pedagogic principles gpply with the use of new technologies. One should, therefore,

am for a variety of types of pupil organisation and activity. Just as teachers should

not use computer-related skills just because they possess them, so pupils should not

work individudly just because they can. Teachers can use new technologies in ther

lessons in avariety of ways, for example:

= theteacher usng asingle computer;

= one pupil usng one computer;

= dl pupilsin aclassusng a computer eech;

= onegroup of pupils using one compulter;

= dl pupilsin aclass usng computers in groups — one computer per group; or

= dl pupils in a dass usng computers in groups — more than one computer per
group.

Each of these posshbilities is illusrated by examples bdow. Mog of these ae

examples of good practice, but since one can aso learn from bad practice — as long as

one recognises why it is bad — there are also some examples of what not to do.

Activity 2.6

Before reading further, think of activities in your own subject area that use each of the
methods of organisation liged above. Try to think of as many different kinds of
activities as you can for each method.
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Examples of use

The teacher using a Sngle computer

Example 2.1

In ther at lessons pupils had been producing animated 'PowerPoint’ presentations
usng graphics they had designed themsdves. The teacher wanted to share examples
of these presentations with the class. He felt that it would take too long to get each
pupil to demongrate their work on the machine connected to the display monitor, but
as the computer suite had software that dlowed him o control what each pupil saw on
their screen, he usad this to show the whole class what individud pupils had on ther
own meachines, while providing a commentary to point out the good features of each
pupil's work.

Example 2.2

To introduce a Persona Socid Education (PSE) lesson in which pupils were asked to
discuss the ethical issues involved in genetic engineering, a tescher produced a
'PowerPoint’ presentation. The classoom had an interactive whiteboard dlowing al
pupils to see the presentation, which listed precisdy what they had to do in the lesson.
While the presentation looked very professond, the teacher did not check that the
pupils had remembered what he wanted them to do, so that by the time they returned
to therr individud computers, they had forgotten the complicated list of ingructions
they had been given. As a consequence, the class was filled with confused pupils
asking for individud help.

This illugtrates the pitfals of demondrations. Just because a 'PowerPoint’ presentation
looks professond, it does not follow that pupils will learn from it. This is an example
of dyle taking precedence over good pedagogy. No matter how good a lecture-
demondtration looks, it is dtill alecture-demongration.

These two forms of demondrations have different strengths. The use of a display
screen makes it easer to have a class-discusson based on what the pupils are seeing.
This is much harder to organise when the pupils are dl looking at different screens.
Discusson is made esder with some forms of new interactive whiteboards which
dlow pupils to use wirdess handsets to send information to the screen from anywhere
is the class. On the other hand, in order to illudrate a point it is often useful to show
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dl the pupils what one person has done. This is best done by sending the person’'s
work to dl the monitors in the class so that the pupils can see it from where they are
gtting.

One pupil using one computer

Example 2.3

A higory cdass was doing coursework related to life in the Elizabethan period. The
class had many reference books and other printed resources avalable and dso one
computer running a CD-ROM with information about the period. The teacher had
discussed with the class the kinds of information they could obtain from the various
resources available to them and, when they needed the information on the CD-ROM,
they used the Single computer to search for and find it.

Example 2.4

In a stience lesson there was a carousd of practicd activities concerning the
congruction of eectric circuits. One activity was computer-based: the pupils used the
software package ‘Crocodile Clips (see http://www.crocodile-clips.com/) to construct

virtud circuits and compae the results predicted with those obtaned from
experimentation.

The main question raised by this way of usng new technologies is organisationd: not
al topics are auited to the methods used in this example and it takes time and careful

organisation of other resources to ensure that pupils benefit.

All pupilsin adass usng acomputer each

Example 2.5

Each pupil in a class wrote a webpage about themsalves for the school Intranet. In
previous lessons they had discussed who the audience for their pages would be and
wha features they could put in their pages to gpped to this audience. As pupils
worked they looked a each other's pages and when they saw something they
partticularly liked they asked the other pupil how it was done. Twice the teacher
stopped the whole class. once because he saw a pupil use a technique to postion a
picture on the page he did not undergand; the other time because he had heard a
number of pupils asking each other the same question. On the first occason he asked
the girl who had postioned the picture to explain to the class how she had done it. On
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the second occason he asked for a volunteer to answer the question he had heard
other pupils ask.

In this example, the teacher clearly is not the source of knowledge in the class but,
nevertheess, the class would not be learning as wdl without him. The pupils ae
working on ther own, helping and learning from each other, and the teacher is

intervening to facilitate learning.

Example 2.6
The school had bought ‘Successmaker’ (see http://www.successmaker.com/) which is

a so-cdled ‘Integrated Learning Sysem’ designed to enhance pupils basic skills. As
they entered the class the pupils logged onto the machine and continued with the
progranme from where they had left off last time, working dlently and not interacting
with one another.

Here the computer became a subgitute for the teacher and this has numerous
drawbacks. For example, for many pupils the purpose of the lesson becomes the need
to complete a set number of streens rather than learning anything. In this it is
andogous, for example, to worksheet-based incremental schemes. Another drawback,
which is a least as important as the firg, is that by working individudly the pupils do
not learn how to work together and from each other. (For a more detailled discusson
of Integrated Learning Systems see Cole 1999.)

All pupilsin adass usng computers in groups — one computer per group

Example 2.7

A class of pupils had worked in smal groups for three Essons to find information on
the internet about volcanoes to produce ‘PowerPoint’ presentations of five minutes. In
the fourth lesson they showed their presentations to each other, each group in turn
using the computer attached to a display monitor. The possble problem with this kind
of activity is that, snce each pupil is only presenting for five minutes, they will get
redless jus watching others, which they might consder wadting time. The teacher
who organised this activity was aware of this problem and, therefore, combined it
with an evauation activity. Each pupil was given a smple form on which she had to
evduae every presentaion she saw. This evauation activity was taken extremdy
serioudy by the pupils and it gave the teacher vauable feedback on pupil learning.
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For example, dmogt dl the pupils rated presentations highly in which the dides were
full of words because ‘they contained alot of information’.

This is an important type of activity. When working with traditionad media, teachers
recognise the importance of displays of classoom products and most classrooms
contain posters and other materials produced by pupils. However, many computer-
based classoom products are smply kept as files on machines and not seen by
anyone other than the creator and the teacher. Therefore, giving pupils the opportunity
to show to others what they have produced is important.

Example 2.8

In a science lesson the pupils were trying to determine the formula of magnesum
oxide by burning magnesum in ar and weighing it before and after burning. At the
dart of the lesson the teacher discussed with the class the measurements they would
have to take and how the formula of magnesum oxide could be cdculated from them.
They then congtructed a spreadsheet to caculate a formula for the compound from the
cdass results. As each group of pupils finished the experiment they entered their
results in the class soreadsheet. At the end of the lesson the teacher discussed the
results with them and printed out a copy of the complete spreadsheet for each pupil.

This again is a vduable activity. Cdculating the average of the class results by hand
would teke the pupils a condderable amount of time and shift their focus to the
smple, but numerous caculations required. By usng a computer to do the cdculation
the teacher was able to spend more time discussing relevant scientific matters with the

class.

All pupilsin adass usng computers in groups — more than one computer per group

Example 2.9

A class was divided nto groups and each group had the task of creating a newspaper.
The pupils had been given a template which told them the sections the newspaper had
to contain and gave them a lis of newspaper and TV internet Stes where relevant
information could be obtained. Ther initid tak was to divide the various jobs
between themselves.

This kind of activity dlows each pupil the opportunity to use technology in a
meaningful way while dso emphasising collaborative skills.
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There is one danger, though. The initial group discusson by the pupils to alocae
tasks is very important and needs careful organisation. | saw one class, for example,
where the teecher did not emphasse this enough and in some groups al the pupils
worked as a dngle group on one machine, doing the tasks sequentialy. As a reault,
mogt of the pupils did little or no work in the lesson.

Activity 2.7

Ligt the kinds of activity you have used with pupils in the course of a term and issues
associated with each of them.

For the following term, devise and teach lessons incorporating the kinds of activity
you have not dready used.

Organising the distribution of computers within a school

There are three basc ways in which schools organise the digtribution of computers
within their teeching aress:

* in purpose-built computer suites;

= one or two machinesin each teaching areg;

= centrdly held class sets of portable notebook machines.

The reative advantages of each of these ae listed below. As the price of new
technologies is continuoudy decreasng, schools are increasingly adopting a ‘mixed
gpproach’ using dl three methods of organisation.

Computer suites have organisational advantages and pedagogic disadvantages. A
computer suite makes it possble to organise lessons in which dl pupils are working
on computers a the same time (athough not necessarily dl doing the same thing),
which presents fewer management chalenges to teachers compared with having only
one or two machines in a teaching room. Suites dso have the economic advantage
that expendve equipment, such as interactive whiteboards and data projectors, can be
permanently housed in them and be avalable to Al users However, they suffer from
ggnificant pedagogic problems. For ingtance, since the pupils have to move from ther
normal teaching space to the computer suite for ‘the computer lesson’, the use of new
technologies can easly become — or be perceived as — a ‘specid event’ and is,
therefore, not properly integrated into the pupils teaching/learning experience.
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Giving dl classrooms access to new technologies by placing one or two machinesin
each has pedagogicd advantages and organisationd disadvantages. If  new
technologies are dways present in the classroom, they more easilly become part of the
pupils everyday school experience. However, if, as is usudly the case, there are only
one or two machines avaladle in a room, then this places sgnificant organisationd
demands on the teacher and aso redricts the range of classsoom activity possble.
Should the teacher wish to use equipment such as an interactive whiteboard, this will
need booking, moving to the room and setting up in advance of the lesson eic.

The use of class sets of portable computers, utilisng wirdess connections to the
school network, combines the many pedagogic advantages of classroonbased
machines with most of the organisationd advantages of computer rooms. Because
they do not need to be physcaly connected to an eectricity supply or the school
network, they can be used anywhere in a classoom and thus give the teacher the
greatest flexibility in deciding how to use the technology. Ther mgor disadvantage is
economic. because they are less robust than desktop machine and are moved around
more, they will need replacement more quickly than desktop machines This is
patidly compensated for, though, by the lower cost of inddling a wirdess network
in aschool compared with routing cable through an existing building.

SUmmary

New technologies promise much but dso demand much of the teacher. Centra to
their promise is the opportunity to use new tools to achieve old pedagogic ams — an
enhanced focus on pupil learmning and the active involvement of pupils in that
learning, not least through the use of new forms of collaboraion, where pupils learn
with and from each other. Centra to the demands on the teacher is the necessty to
reconsgder her role in the classsoom and the development of new pedagogic practices,
including innovative forms of classoom organisation. In order to use technology
effectively, teachers have to possess — or acquire — some basic skills, but once these
ample sills have been mastered, the crucid factor is a willingness to experiment.
‘Playing’ with the software dlows the teacher to imagine a greater number of uses for
it in the classoom. Teschers, like pupils, learn best by doing, and then reflecting on
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that doing. If technology is used effectivdy, that ‘doing’ will be with rather than to
the pupils.
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