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Quick overview

This book 1s a catalogue of 1deas for teaching science using information technology.

Introducing information technology in science and its place in the curriculum.

CONEENES ...ttt ettt Page 6
Preface ... Page 9
How scientists can use information technology - a one page summary of the ideas in this book ...................... Page 8
A programme of study, progression, GSSESSMENT .............coouiiiiiiiiiiiiaiiee e Page 10

This section introduces the different I'T ‘tools’. It 1s illustrated with examples showing how
these tools can be put to work 1n science.

Database programs - which can be used for surveys and handling data ... page 14
Branching database programs - which can be used for sorting or classifying things........................ page 24
Spreadsheet programs - which can be used for graphs, calculations and ‘modelling’ ..., page 27
Computer sensors - which provide a unique way of measuring change ...............ccccocoeiiiiniiniii page 36
Control technology - which allow us to make automated devices..............ccocoiiiiniiiiiiiiiiii page 52
Word processors - the ubiquitous IT tool and very useful t00...............cocooiiiiiiiiii i, page 60
Graphics tools - which add 'colour’ t0 SCIENEE ..........ccciiiiiiiiiiiiii e, page 66
Modelling tools - which help us play with ideas ... page 67
The Internet - where we can exchange ideas and get information ..., page 68

This section lists 1deas, software and CD-ROM titles for virtually every science topic. Look
through the headings to find your topic. See the index for a more detailed list.

Using information technology in science - an introduction ..................ccociiiiiiiiiiiii e, page 69
L BOPICS . page 70
MOLEITAIS TOPICS ...ttt page 88
PhYSICal SCENCE TOPICS ... .o page 93

This final section lists the general purpose resources for information technology. It
concludes with a glossary of IT tools and an index.

Resources: computer hardware and SOftWare ... page 123
Contact addresses and telephone NUMbers ................c.ocoiiiiiiiiiiiiiii e page 131
GLOSSANY .. page 130
INABX .t page 132
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How information technology helps scientists
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Preface

How information technology helps scientists

Scientists need to measure and communicate, to handle
information and model ideas. In essence, they need to process
information. Young scientists have similar needs - as they do science
work they write, draw graphs, do maths and make measurements -
so they too process information.

The technology for processing information includes tools such as the
word processor, the spreadsheet, database programs, sensors, and
modelling programs. Database programs allow us to search for
information and look to patterns within it. Sensors help us to
measure changes and draw graphs. Modelling programs help us
present scientific ideas that are too hard to get a grip on in real life.
Spreadsheet programs take the strain of making tables, drawing
graphs and working with numbers. If there is a common thread
here, it's that these tools allow us to do more and go further.

It is important that children see how today’s scientist works. It is

important that they be equipped for the technology-rich world in

which they live. It’s also important, a legal requirement even, that
they use information technology.

But when teachers started using the technology in class, other
advantages became apparent. When their pupils became fluent in
using sensors, the computer offered a new insight into science: they
gained something that helped them to understand and encouraged
them to explore. When the children used databases and
spreadsheets they didn't just draw graphs, they could go on to
interpret them. And when they worked together with a word
processor, they started talking with zeal, not the usual gossip, but
about science. Children who were challenged by doing things the
old way’ were able to move on. The tools that started life as
information processing tools became really special tools to enhance
our teaching. These were tools for the mind.

And for all the speed of computers, | doubt if anyone saved any
time. What was saved - by not having to draw tables, or colour-in
graphs, or ‘write it out neatly’ or take thermometer readings - was
spent straight away, examining the science that had started to open
up. In the search for more science, this book shows where
information technology can be exploited and add value to our

science teaching.

Roger Frost Section

1

Ne}
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A programme of study

his section is a list of the kinds of things children might
do using IT in their science work. It is the framework for the ideas
which you will find detailed throughout this book.

Science and IT from 5 to 7 years

Children use IT to present their work. They might use a word processor to
produce a caption for a picture. They can progress on to write a sentence
or a basic report of their investigation. Children may need help with the
keyboard: you might get a helper to do the typing or use a Concept (or
overlay) keyboard. You might stick lower case letters on a standard
keyboard. They should use the computer for drafting work - rather than
copying up handwritten work. Children should store their work on disk and
develop it further on a later occasion.

Children might classify things with graphics programs which allow them to
rearrange pictures with a mouse. They might use graphics programs or
ready-made pictures to illustrate their work.

Children can browse a CD-ROM and find things out. They can use a word
processor table to record their results. They can use pictogram or other
easy graphing programs to prepare bar graphs from their results. Science
adventure programs or CD-ROM will allow them to model aspects of
science.

As an introduction to control they use LOGO, programmable toys, robots
or video recorders. Later they might use sensors to find out ‘which is
hottest, which is loudest or which is brightest.’

Children learn to appreciate how others use the IT tools that they use.

Science and IT from 8 to 11 years

Children might use a word processor to produce a plan or a report of an
investigation. They might then take such a report and develop it into a
poster or a news story. They can use graphics programs and ready-made
'clip-art’ to illustrate these.

Science programs or CD-ROM will allow children to interact with models of
science. They might find things out using a CD-ROM and learn how to copy
useful information from the CD-ROM to their work. They can add data to a
database. They can use spreadsheets or database programs to prepare and
examine graphs, and to search for patterns in data. They might use a
branching database program to classify a set of creatures.

Children should use sensors - devices which measure temperature, light or
sound in their investigations. They might develop a simple control system
and perhaps also use sensors in their control project. They will learn to
compare using IT with using other methods.

I'T in Primary Science - I'T in Science -@



Assessing information technology

Over the years information technology skills
have been sorted into several ‘strands’ or
processes:

Handling information - which you do when
you use database and spreadsheet
programs.

Measuring and controlling - which you do
when you use sensors and control
technology.

Modelling - which you can do when you use
spreadsheet and modelling programs.

Communicating with IT - which you do
when you use word processors and graphics
programs.

The applications and effects of IT - which
you can consider as you use information
technology.

These strands embrace much of the
information technology activity that takes
place in school.

The tables on these pages show the sorts of
things children might be doing and how these
activities using IT become increasingly
challenging as they progress through each of
those strands. The aim has been to unpack the
coded language on the National Curriculum -
rather than present an achieve-that-by-doing-
this list.

Handling information

Progression in
handling
information with
information
technology

What the children do in
science

Explore information
held on IT systems.

Go to the computer. Use a
CD-ROM and find a picture
of a snail, see how it moves,
hear/read about what they
eat.

Use IT to sort and
classify information
and to present their
findings.

Find out how each child
prefers their eggs cooked.
Enter the results into a graph
drawing program and display
this as a graph or pictogram.

Use IT to save data
and access stored
information, following
straightforward lines
of enquiry.

Look at a CD-ROM on
animals and show all the
animals that live in the
jungle. Keep a record of what
you found.

Can add to, amend
and interrogate
stored information.
They understand the
need for care in
framing questions
when collecting,
accessing and
interrogating
information. Interpret
their findings,
question plausibility
and recognise that
poor quality
information yields
unreliable results.

Use BodyMapper software to
add your height, hair colour
and other details to an
existing class database. Check
the details and correct
mistakes. Sort the list of
children into order of height
and find answers to questions
such as who is the tallest.
Add a few pieces of incorrect
data for the children to find.

Select the information
needed for different
purposes, check its
accuracy and
organize and prepare
it in a form suitable
for processing using
IT.

Do a survey of children in the
class, starting with a list of
questions that the survey will
answer. Select the
information you need to
collect. Collect and organize
the survey results into a class
database. Check the data you
entered and correct any
errors. Process the
information i.e. search it, sort
it and draw graphs to answer
your questions.

Use complex lines of
enquiry to test
hypotheses.

Use a database on minibeasts
to find all the creatures with
six legs and two wings. Find
out what they eat. Compare
the foods of these creatures
with those who have four
wings.

IT level

Level 1

Level 2

Level 3

Level 4

Level 5

Level 6

IT in Primary Science - IT in Science

11



Assessing information technology

Measuring and controlling things

Progression in
measuring and
controlling things

What the children do in
science

Recognise that
everyday devices
respond to signals
and commands and
they can make them
respond in different
ways.

Talk about how to use
a video recorder.

Control devices
purposefully and
describe the effects of
their actions.

Technology: Use a floor
robot.

Understand how to
control equipment to
achieve specific
outcomes by giving a
series of instructions.

Technology: Understand
how to control a robot
and get it to go to the
window and come back.

Use IT to control
events in a
predetermined
manner, to collect
physical data and
display it.

Technology: Get a floor
robot to visit places on
a model farm on the
floor.

Use sensors to record
the temperature of their
hands as they rub them
together. Display and
interpret the readings
on the screen.

Create sets of
instructions to control
events, and become
sensitive to the need
for precision in
framing and
sequencing
instructions.

Technology: Get a floor
robot to visit places on
a picture of a farm on
the floor. Be sensitive to
the need to give precise
instructions.

Develop, trial and
refine sets of
instructions to control
events, demonstrating
an awareness of the
notions of efficiency
and economy in
framing these
instructions.
Understand how IT
devices can be used to
monitor and measure
external events, using
Sensors.

Technology: Control a
robot, make it perform
a set routine and look
for more simple ways to
do this.

Use sensors to make
measurements, for
example, to measure
their reaction time. Or
use temperature sensors
to compare the cooling
of a cup of tea and a
vacuum flask of tea.

IT level

Level 1

Level 2

Level 3

Level 4

Level 5

Level 6

Modelling

Progression in using
computer models and
simulations

What the children
do in science

Use IT-based models or
simulations to
investigate options as
they explore aspects of
real and imaginary
situations.

Use a program like
Zoo Keeper: the
children have to
feed and shelter
animals in an
appropriate way. *

Use IT-based models or
simulations to help
them make decisions
and be aware of the
consequences of their
choices.

Use a program
such as Badger
Trails to feed a
badger and
navigate one home
past hazards such
as roads.

Use IT-based models or
simulations to explore
patterns and
relationships, and make

simple predictions about

the consequences of
their decision making.

Use the program
Botanical Gardens
to study the
growth of seeds
under different
conditions.

Use a spreadsheet
program to study
data on the
planets. Look for
patterns in the
data. Suggest ideas
such as ‘the planets
get hotter as they
get closer to the
sun’.

Explore the effects of
changing the variables
in a computer model.

Experiment with a
spreadsheet model
of the use
electricity in the
home. Or use the
program At Home
in Wattville to find
ways to save
electricity at home.

Use computer models of

increasing complexity,
vary the rules within
them, and assess the
validity of these models
by comparing their
behaviour with other
data.

Experiment with a
spreadsheet model
of a person’s daily
use of energy.

* See the Ideas section for details and programs for other topics.

IT level

Level 2

Level 3

Level 4

Level 5

Level 6

IT in Primary Science - IT in Science
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Assessing information technology

Communicating with IT

Progression in

What the children

communicating with do in science
information technology

Use IT to assemble text | Prepare a

and symbols to help captioned picture
them communicate using a word

ideas.

processor. Arrange
and label pictures
in My World
(TAG).

Use IT to help them
generate and
communicate ideas in
different forms, such as
text, tables, pictures
and sound. With some
support, they retrieve
and store work.

Prepare a poster
using a word
processor and add
pictures to it. With
help they can go
back to it and
finish it later.

Use IT to generate,
amend, organize and
present ideas.

Prepare a poster
using a word
processor and add
pictures to it. Come
back to it and

improve on it.
Use IT to combine Use a word
different forms of processor to
information, and show prepare an
an awareness of their investigation report
audience. for a school
newsletter.
Use IT to organize, Take an

refine and present
information in different
forms and styles for
specific purposes and
audiences.

investigation report
and re-work it to
make an
information leaflet.

Develop and refine work
using information from
a range of sources, and
demonstrating a clear
sense of their audience
and purpose in their
presentation.

Make an
advertisement for
aluminium metal
using words and
graphics.

IT level

Level 1

Level 2

Level 3

Level 4

Level 5

Level 6

Applications and effects of IT

Progression with the
applications and effects
of information
technology

What the children do
in science

Describe their use of IT,
and its use in the
outside world.

Discuss how
scientists or others
might use the IT
tools that they use.

Compare their use of IT
with other methods.

Each time the
children use a new
IT tool, discuss its
advantages and
disadvantages. For
example, discuss
how a class
database compares
with a class register.
Or compare the
graphs the computer
draws with the ones
they draw by hand.

Communicate their
knowledge and
experience of using IT
and assess its use in
their working practices.

Children explain how
sensors help them to
investigate science.

Discuss the wider
impact of IT on society.

Talk about the uses
of sensors in
everyday life, about
interactive television
and the information
superhighway.

IT level

Level 3

Level 4

Level 5

Level 6

13
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Database programs

oday’s scientists need database programs to handle

their data. They may search through a database on
disc, CD-ROM, or even on the Internet. They use their
science skills to collect, organise and analyse data. They
think carefully and look for patterns, they think critically
and check data for errors. They will see how their findings
fit other peoples'. Using a database in school parallels these
processes.

Database programs allow you to store, sort and graph the
results of a survey. If you had a database of children’s
personal data, you could sort the children into order of
shoe size, or work out the average for the class. You could
draw a bar chart to see how the shoe sizes vary across the
class. Or draw a scattergraph to see if shoe sizes vary with
the children's height. You might also search for all those
with black hair and see if they have any eye colour in
common. Using a database provides many opportunities to
analyse data. It is a great tool for exploring science.

There are now many ready-made databases, usually on CD-
ROM, that you can use. You will find titles on minibeasts,
planets, mammals, birds and plants. They provide an
amazing bank of data to look at in ways you could not do
with the same in a book. These CD-ROM ‘databases’ have
photographs, animation and they even talk making them
useful with younger pupils.

Children can also learn to make databases. They can study
themselves or survey opinion. Either way, when they make
a database they have to be quite scientific in how they
work. They have to define what they want to find out,
collect the data, organise and analyse it. The pages that
follow show how to do this.

Databases:
Graphs page 16
Making a database page 17

ey See also:

: Branching database page 24
Section

IT ideas page 69
2 Assessment page 11
Resources page 124

14

IT in Primary Science - 1T in Science E@@



Database glossary

Alphanumeric field - a type of field where you
can store a mixture of numbers and letters.

Choice field - a type of field which gives you a list
of items to choose from. A 'choice field' for eye
colour could list blue, black, brown and green
while, in a weather database, a choice field
might offer dull, bright, cloudy and so on. Using
this type of field can not only prevent errors
and inconsistencies when you enter your data, it
also encourages children to classify the objects
in their database. When you use a database
program in science, look for this feature.

Database - a collection of data about one topic.
In school practice a database is a file of records.
A commercial database can be a massive
number of files about one topic.

Field length - tells the computer how much space
an item of data takes up. The length of the field
is measured in characters or key presses, i.e. the
name red robin takes up 9 spaces, but you need
extra space for longer names such as
woodpecker.

Field types - different types of data need different
field types. The most common field types are
number and word types. Numbers often need
units such as cm and kg.

Field - a field is the part of a file which stores a
piece of information. A file might have fields
storing 120cm, blue and 6.

Field names - often called headings or labels. For
example, these are headings: height, eye colour
and shoe size.

File - a collection of records. In practice it is what
you save on the disc.

Field name :
or label Hall’
(g Eyes
Shoes

Chart - a feature to draw pie, bar and line graphs
with the data. See the Graphs glossary on the
next page.

Numeric field - a type of field where you can
store numbers only. You need a numeric field to
store heights and weights.

Pictogram - a very useful type of chart using
symbols instead of bars. The symbols can be
coloured blocks or pictures such as a stack of
cars, aeroplanes or other symbol.

Records - a set of fields about one thing is called a
record. The form you fill in on the screen about
one thing or person is called a record.

Scattergraph - shows you if there is a pattern
between two numeric fields such as between
height and shoe-size. The scattergraph plots the
fields as a series of dots and as you look along
the dots, a line through them suggests a
pattern. These are very useful but children
rarely understand them. One work-around is to
sort the data on say height, plot a bar chart of
shoe-size and then see if the bars show a
pattern.

Search - lets you select out certain records - e.g.
search for all the people with brown eyes. You
can do ‘complex' searches where you search for
all the people with brown eyes and black hair -
SO you can use a search to hunt for a pattern.

Spreadsheet - another type of program which can
handle data. These programs share many
features in common with database programs. If
your set of data is quite small, say, just 10
records and you just want to draw graphs, a
spreadsheet may be a better choice.

Q Ed length €€€__ v\’/@A
e

Fields Records
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Graphs glossary

ne of our roles as teachers is to encourage children to communicate effectively using graphs.

Computers draw them with great ease -

in fact, when you use databases and spreadsheets

you can produce an astounding range of graphs to analyse your surveys.

Here then are some working descriptions of the most popular and useful kinds of graph you will

meet on the computer.

Histograms and count graphs

These give an idea of the spread of your results.
For the chart here, the insect lengths were divided
into five ranges and counted. The graph shows the
number of insects which have similar lengths.
Histograms, unlike bar charts, show which ranges
are the most significant and whether the results
are well spread. Some

programs let you make .
pictograms - showing °
pictures instead of bars.
These are essential.

count

L

SIZE

A: 5 MM to 9 MM

Pie charts

m One of the easiest charts for
comparing parts with a total.
For example, you can draw a
pie chart to see what
proportion of a class are
girls. When you use a
database a pie chart might
show you, for example, the
spread of the shoe sizes in
the class. (For obscure reasons, the same pie chart
in a spreadsheet may not).

CHILDREN

2 og/girl
BOY 48'/:‘

]
B|GIRL| 52%

Bar or column chart

The bar chart is a generic title. There are stacked
bar charts, histograms and more. On a computer,
a bar chart shows the spread of the results. For
example, a bar chart of children's heights shows
each child with a bar representing their height. A
histogram of the same data would divide the class
into ranges and count
the number falling in

Heights across the class

Cara Lee Amer Ehssan

Scattergraphs or X-Y graphs

A useful graph for science, but hard to understand.
They help to find a pattern between two sets of
numbers or variables - for example, to find out if
larger animals

have larger
wingspans. 65
Usually (see z g5

Eo as
below) you see a 5t a8 .
pattern of dots - 5% 3@ ci

| I 25 -
rather than a line S :
a i@ 28 38

of best fit.

SIZE (MM}

Venn diagrams

Useful for seeing if there
is a connection between
different features, for
example, do minibeasts
with two wings feed on
nectar? The circles show
how many creatures
have each feature, while
the overlap shows how many have both features.

Key VENN DIAGRAMS

CONDITION A

GO

CONDITION A: WINGS EQUALS 2
CONDITION B: FOOD CONTAINS NECTAR

CONDITION B

Line graphs

Computers, like children, think that line graphs are
just bar graphs drawn with a line instead of bars.
For example, you can use a computer line graph to
show how a plant grows over time. (However, you
must make sure that your readings were taken at
equal intervals - be that days or weeks). These line
graphs have similar uses to bar graphs but they
show gradual changes better. If, in fact, you really
want a graph where one set of numbers is plotted
against another, ask for
a scattergraph instead.
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. Teach
1. Making a database about your class " ide

database project positively needs

planning. This page is a teacher's plan
for a class database project. The following
pages show the steps in more detail.

Starting from the basics

If the children have no experience of databases try
the following as a preamble. Make a card-index
database about the class and sort the cards in
order of height. Pick out those with black hair and List all of the items of data you need to collect on

Decide on how you will collect the
information.

arrange them as a bar chart on the desk. Or you a questionnaire. Also list the units to use, for
might arrange the children as a bar chart in the example, height in cm, gender as B or G, birthdate
hall (cf. diagram above). as YYMMDD, eye colour - choice of blue, black,
brown or green, favourite food as choice of beans
Look at a database of children's data. (not baked beans), chips (not fries). Print off the

guestionnaires and collect the data.
Sort, search and graph a ready-made database.

See the pages that follow on Using graphs which

exemplify various ways to find things out with a

computer. Check the completed sheets for errors and
inconsistency.

Check the information for mistakes.

Add your entry to the database.

Children can add their personal data to an existing ~ Create the heading (or field) names.

database. They might then draw a bar chart, say Some software will insist that you shorten long
of their heights and see where they appear. headings and sacrifice clarity: for example, ‘hair
Following this dry-run they can set about preparing  colour' might have to be shortened to 'hair'. See
a database for real. the two sheets that follow called About computer

databases and Make a database for a survey.
Decide what you want to find out.

You might want to know: who is the tallest in the Enter the data.

class? Who is the oldest? Does arm reach have The children can enter their information. They
anything to do with height? Which eye colour is should save their work regularly.

the most common? What are our favourite foods?
Limit the number of questions: use 3 or 4 questions
with younger groups, use six or seven questions
with older groups. See the sheet on Doing a survey  Print out the information and check it.
for a suggested approach.

Check the information in the computer.

Use the database to answer your questions

Decide on the information you need to Look at the questions you started with. Use the

collect. database program to sort, graph and average to
For example you might collect details of height, answer them. See the pages on Using graphs for
birth date, shoe size, arm reach, eye colour, hair examples.

colour and favourite food. You will need to be

sensitive to children being permanently labelled Evaluate the work

'shortest' or whatever. Measuring fingers and

thumbs is a work around. The children may find this difficult. See the table in

Section 1 on Assessment - applications and effects
of IT for some of the points you might raise. Section

2
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Teacher 2. Doing a survey

guide

What this is about

This page is about starting a survey to find out
how much the children vary. For example, you
might want to find out:

What is the most common hair colour?
What is the most common shoe size?

Who is the tallest?

Who is the oldest?

What is the average height?

How many children are taller than average?

Are younger people shorter?

What to do

Think of some questions you want to answer in
your survey.

| want to answer these questions:

You now need to collect some information. What
information do you need to collect?

| need to collect information about
Height

Use a word processor to make a questionnaire for
your survey.

Test your questionnaire out on a friend and change
your questions if they are not clear.

Test your questionnaire
on a friend

Start[iz>

collecting
data

IT in Primary Science - 1T in Science E@Z



3. About computer databases Teacher

guide
What this is about
This tells you how database programs organise ﬁa.me N
information. Height < Fields
Birthdate < Record
Organising information Field | | Hair colour gcnreen
. . name | \)
We wanted to find out how much children vary so C )¢ colour
we collected some information from them.

Qhoe i W Field
We put our information under different headings. K length

There was a heading for the name, a heading for

how tall the people were, a heading for their shoe Database words: fields, field names and field
size, their hair colour, their eye colour and lengths.

birthdate. The headings are called field names.

We entered the information about each child, in Which type of field?

the spaces next to the headings. These spaces are _ _ _ .

called fields. The fields store information. This might be words,

numbers, dates or choices.

The name field is alphanumeric - meaning that it
can contains words, letters or numbers. The name
'Jo' is alphanumeric.

The height field is numeric - it contains numbers
only. A height of '110' is numeric.

The birth date field is a date field. '6/6/88' is a
date.

Hair colour is a choice field - when you enter
your information, you choose from brown, black,
blonde or red.

Some information takes up more space than
others. We call this space the field length. For
example, the field for hair colour, needs 6 letter
Database words: records and file spaces to store the colour 'blonde'.

All the information about one child is called a )
record. We saved the records on a disk. All the Why do all this?
records together make what computers call a file.

. Once you have the information in the computer,
(See figure)

you can sort it into order. You might sort the
children into order of their height.

You can draw a pie chart. A pie chart can show
you the hair colour in the class. A bar chart can
show you the heights in the class. A scattergraph
can show you if taller people have bigger feet.

You can search the information to find all those
with black hair. You can go on to find if there is a
pattern between those with black hair and those
with brown eyes.

IT tools

Section

2

19
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Teacher 4. Make a database for a survey

guide

What this is about What to do

Here you can make a database using the ideas on Start to make your database by filling in the
the previous page. diagram below:

Write in the field names or headings you will use
What you did

You have just done a survey of the people in your
group. You now want to make a database to store
the information you have collected.

Write in one record from your survey.

Write in the types of field you will use: some will
be numeric, some alphanumeric and some will be
choice fields.

For example, you collected the following data. The

table shows you six fields belonging to one record Mark the field length - how many character spaces

) need.
in our database. you need
Data collected  For example
Name Jo Smiff
Date of birth 12/3/85
Height 110 cm
Hair colours Black
Shoe size 6 cm
Shoulder size 60 cm
. . A . . Mark the
Write the field names here CFHI in one record here Write the field types here field lengths
here

ye colour B%%wn \ Choice 6

IT tools

Section

<\ /
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5. Using graphs

Teacher
guide

What this is about

This page shows how you can use a computer to
look at your data. You will need to choose the best
type of chart to draw.

Choose the best chart

This information is about a class of children.
Across the top are the field names or headings.

Colour | Colour | Height| Weight Shoe | Boy/

Name . . .
of Eyes | of Hair | cm kg | Size Girl

Sertac |Brown |Black 129 29 3 Boy
Geoffrey|Blue Brown | 131 30 3 Boy
Ehssan Brown Black 131 32 3 Boy
Yit KwonBrown Brown | 138 32|  4|Boy
Sonia |Blue |Brown 130 33 3Girl
Tony Hazel |Blond 133 34 2 Boy
Cara Blue |Blond 137 37 5 Girl
Alistair |Brown |Black 132 37, 4|Boy
Sam. A Brown Black 143 38 5|Boy
Sam. M Brown  Black 137 39 5 Boy
Nahum Brown Black 142 40, 5 Boy
Mustafa Brown Black 137 41 3 Boy
Paula Brown Brown 144 42 5/Girl
Andy  Brown Black 143 42/ 5 Boy
Lee Blue Blond 142 43, 4 Boy
Derek  Brown Brown 145 43 4 Boy
Yucel |Blue Brown 147 44 5 Boy
Amer  |Brown |Black 144 47 5|Boy
Victor |Brown |Black 151 51 7 Boy

One way of using the computer to find things out
is to draw graphs. For example, we wanted to find
out about the mixture of boys and girls - so we
drew a pie chart using the Boy/Girl field:

85%

[ Boy
B airl

o

15%
Boys and girls in our class

What does this chart tell you?

We wanted to find out about the class’ shoe sizes
so we drew a pie chart of the shoe size:

7 2
5% 5% 3
26%

5
43% 4

) 21%
Our shoe sizes

What are the two most common shoe sizes?

We also drew a bar chart of the Shoe size:

Shoe sizes

Questions

Compare the bar chart with the pie chart above.
Which best shows the shoe sizes across the class?

How could you find the most common hair colours
in the class?

IT in Primary Science - 1T in Science Xg
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Teacher
guide

6. Using graphs

What this is about

This page shows how you can use a computer to
look at your data. You sort a list, work out an
average and draw a chart.

Showing how we vary

We collected some information about children:
their heights, weights and shoe sizes. We worked
out the average weight of a child and then set
about finding how everyone’s weights varied by
drawing a bar chart:

60 T

Weights across the class
50 7
— Average = 38.6 kg

40 7 | —

30 T

20 T

o s 2 = = B
£ § 5§ £ 8
8

Amer
Andy
Cara
Derek

However, this was not very useful. We cannot
easily see how many are above or below the
average weight. We therefore decided to sort the
class in order of weight and draw the bar chart
again:

€ T Weights across the class

Average = 38.6 kg

Below 4¢—— —Pp» Above

a0 T —

50 T

30 T,

20 7

Yit

—————

Cara
ul

Sertac
Sonia
T

How many children are above the average weight?

Looking for patterns

You can look for patterns by drawing a
scattergraph. We wondered if there was a
pattern between height and weight so we made a
scattergraph of height against weight:

6o 1 Scattergram - Height against Weight

50 1 X
X
Xy x X X
40 + $ X
X X
X X %
30 + X ¥

20 T

10 1

125 130 135 140 145 150 155

If you can see a trend in the points you may have
found a pattern. What does the chart above tell
you?

Showing the most common results

We wanted to find the most common weights in
the class so we drew a histogram. This is a type
of bar chart where all the data is arranged in
groups.

4 Histogram of
W eights

Z N

26-30 3135 3640 4145 4650 5155

What are the most common weight groups in the
class?

Using your own database

Use your database to find answers to the
following:

How many children are above the average height?
(Find the average and sort the list. Draw a bar
chart)

Do taller children wear bigger shoes?
(Draw a scattergraph of shoe size against height).

What are the most common heights in the class?
(Draw a histogram of the children’s heights).

IT in Primary Science - 1T in Science E@Z



Minibeast hunt Teacher
guide

What this is about

In this activity you hunt for minibeasts hidden in a
computer database or CD-ROM

You have just found the following creatures
- use a computer database to identify them.

What to do

Get your computer database on minibeasts on the
screen. Use the clues and search the database to
find and identify the creatures below.

What is this? We found this minibeast too.
What is it?

What colour is it?

We saw this creature under a log. It has a red

body. We saw this in some flowers.
How many legs does it have? Where else might you find it?
Can it fly? What does it eat?

- This creature moves fast.

What colour is it?

We found this creature on the garden compost
heap. How does it move?

What is it?

What does it eat? Note:
This is the sort of introductory activity you can
build around a database or CD-ROM on minibeasts
or animals. This particular example used the Key
Minibeasts database from Anglia TV. This is good EIRGEHH
but is overshadowed by modern CD-ROM Section
databases such as Anglia's Garden Wildlife. Look 2

in the Ideas section for details.

23
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IT tools

Branching
database
programs

Section

2
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2
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See also:
Database page 14
IT Ideas page 69
Assessment page 11

24

Branching database programs

branching database is a special kind of database. We

use it to classify things and build up a key. It helps us sort
out sets of animals, plants and almost anything else. Like
ordinary database programs, the branching database stores
data. Unlike them, the data is stored as a branching key as in
the example here,

1. Does it live in water?
If yesgoto 5 If nogoto 2

2. Does it live in the jungle?
If yesgo to 4 If nogoto 3

4. Does it have a long neck?
If yesgo to 9 If nogo to 8

8. Isitalion?
9. Isit a giraffe?
10. ...

The value of using a branching database comes from getting
the children to build up a key for themselves. With many
activities in this book we use technology because it helps us
produce some end-product or that the product is better or even
that it saves time. However, we use a branching database
because it provides a surprisingly strong focus for getting
children to think about the things they classify. They will use
and develop a variety of science skills - they observe, question,
discuss and classify. For this reason branching database
activities can be good science and even a cornerstone of the
best.

Projects with a branching database can be improved with a
little structuring. The next page shows the general plan, while
the one following sets this out more formally.
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1. Make a branching database on animals

Teacher
guide

How you might run a branching database
activity is the subject of the following two
pages.

Play "20 questions’ to identify some
animals.

The 20 Questions game gets the children to
practise the idea of asking questions which have a
yes or no answer. A set of animal cards, made
from photographs from
magazines and stuck onto card
are a good stimulus. You can
spell their names and add key
features on the back of each
card. The children play the '20
Questions’ game with the 'leader’ picking up one
card at a time.

Introduce the computer program.

Use a ready-made branching database. Pick up an
animal card and work through the program - these
are quite structured programs so there are no real
operational points to consider. Get the computer to
identify the animal. Let the children get the hang
of this.

Leave the computer.

Now get the children to sort all the animal cards
into sets. Get them to record the reasons for
putting things into sets like ‘Lives in water’ and
'‘Doesn't live in water'. They can label them with a
Post-it note or similar.

Arrange the animal cards to make a key.

If you wish, use ribbon or paper strips to link the
sets together, like a key, as in the diagram above.

Return to the computer.

Start a new database using just two animals, one
from two different sets. Do this yourself and then
get the group to think of a question to distinguish
one animal from the other. The key works just a
bit better when you start off with more general
guestions such as, ‘Does it live in water’ rather
than ‘Does it meow'? With younger groups you can
economise on the words used - and enter questions
like '"Meow?" or 'Live in water?"

Build up the database.

The children now pick up one card at a time and
work through the program. As they do so the
database will grow. The Post-it labels with the
guestions on can be to hand as prompts. The
children should work in groups of two or three. In
larger groups things can get boring quite quickly. A
group of three can take turns to pick an animal,
think of a question and use the keyboard. Children
should save their work frequently. If they make a
mistake it's often easier to get the last good copy
back off the disc rather than try to puzzle out
what has gone wrong.

Get the others to test the key.

Children can try out the key and suggest ways to
improve the questions. You can use the finished
database both as a handy key and to introduce the
activity next time around.

IT in Primary Science - 1T in Science E[g

IT tools

Section

2

25



2. Sorting out musical instruments

Teacher
guide

What this is about

The children use a branching database program to
build an identification key for musical instruments.
The children will need to observe carefully, sort
things out, work methodically and test their ideas.
This page sets out how you might run this activity
- adding some ideas which focus on the science of
music rather than other aspects.

Good starting point

You can start by talking about musical instruments
and how we can sort them out into families. You
might focus on how they work (moving strings,
moving air) rather than where they come from.

You may have a CD-ROM of musical instruments
to 'bring' less common instruments into the
classroom.

What to do

Play the game Twenty questions. In this game, one
member of the group plays the ‘thinker’. The others
have to guess the musical instrument they are
thinking of.

What to say to the ‘thinker’

You have to think of a musical instrument. Choose
one you know something about. You might choose
from a flute, a violin, a guitar or a drum. The
others have to guess what it is by asking questions.
You can only answer their questions with a ‘yes’ or
a ‘no’.

What to say to the others:

You have to guess the musical instrument by
asking the ‘thinker’ questions. Your questions will
only get a yes or no answer. To make the game
more scientific, you have to ask questions about
how the instrument works, what it is made from or
what makes the sound. For example:

You may ask: “does it have strings” but not “does
it begin with 'p’ "

You may ask: “is it made of wood?” but not “is it
brown?”

ARy You may ask “do you play it by blowing ... ?” but

Section

2

26

not “do you play it on the floor?”

Playing the computer sorting game
Get the Sorting game* program running.

Use the old game called Music on the disc and
start the game.

Think of an organ and answer yes or no to the
guestions.

If the computer guesses the organ correctly, think
of another and play the game again.

If the computer gives up and asks you what it is,
tell it. Then, very carefully, follow the instructions
on the screen.

Save your work on the disc from time to time. Do
not save any mistakes on the disc.

Continue until your time is up.

Note

The children will appreciate having a book of
musical instruments. As the instructions show, it is
quite important not to enter the wrong questions
and answers. To get off to a healthy start, ‘prime’
the computer with two instruments before the
children begin. Simply, get the program running
and start a new game called Music. You might
then enter two instruments, the flute and the piano
and the question “does it have strings?”

*These are also known as branching database, tree
database, sorting game, dichotomous key or binary
key programs. See the Reference section for titles.
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Spreadsheets, graphs and
calculations

A spreadsheet is very much a multipurpose
program. You can use one as a ready-made
results table and quickly produce a graph from it. You
can also use one as a data handling program to sort
your results and again produce graphs from it.

These are important things to learn to do - though
you don't have to use a spreadsheet for them. There
are special graph drawing programs and
pictogram making programs that do graphs more
easily - though you might feel that your spreadsheet
program is easy enough. But at some point, towards
the top of the primary school, it is worth moving on
to a spreadsheet. At this level, you can use an
interesting feature of a spreadsheet - its ability to do
calculations and make ‘mathematical models’.

A B C
1 Body  Gravity Your weight| A mathematical model allows you try something out -
_2 | Earth 1.0 40 perhaps without actually doing it. If you had, for
8 | Moon 0.2 6 example, some information about the gravity on the
_ 4 | Mercury 0.4 15 planets and the moon, you could get the spreadsheet
5| Mars 0.4 15 to work out how much you would weigh on each of
6 Venus 0.9 34 these. First, you would enter the gravity information
"7 | uranus 1.0 40 and then write a 'formula’ to do the maths. There is
"8 | saturn 1.1 44 nothing really special about a formula - it's merely
"9 | Neptune 15 60 algebra. For example, in the spreadsheet here, you
" 10 | Jupiter 2.6 104 only need to enter your real weight in cell C2 to see
11 what you would weigh on the moon in cell C3. Cell
12 | MAXIMUM 2.6 104 C3 calculates your weight on the moon and contains
"~ 13 | MINIMUM 0.2 6.4 the algebra or formula C2 x B3. This spreadsheet is a
mathematical model - it is the alternative to actually
going to the moon to weigh yourself.
Spreadsheets have an astonishing range of functions
that can help with maths or modelling. They can total
or average columns, look for maximum or minimum
values and turn any mathematical trick.
The following pages illustrate how you can use a
See also: - :
spreadsheet - progressing from easy graph drawing to
Glossary page 28 more difficult 'models’. The ideas show how versatile
Progression page 29 these programs are in organising, recording and
Examples page 30 analysing your results - all of which are key features  section
Graphs page 16 of exploring science.
IT ideas page 69 2
Assessment page 11

27
IT in Primary Science - 1T in Science X@



IT tools

Section

2

28

Spreadsheet glossary

Bar chart - a graph plotted with a bar for every

result.

Cell reference - every cell has a reference code

you can use to refer to it. The spreadsheet
columns are labelled from A to Z while the rows
are labelled from 1 to 100. A columns of cells
would be Al, A2, A3 ...

Cells - the boxes on the screen into which you type

your results.

Copy - a feature to copy something you've typed,

saving you having to type it again.

Data - the numbers and words that you've

collected together.

Database program - like a spreadsheet this a

program for handling data. When you have lots
of data it's better to use a database program.
But use a spreadsheet if your results fit into a
table and if your data is mostly numbers.
Spreadsheets are good if you want to do
calculations or if you want to see all your
results in one glance.

Formula - you make a formula when you need to

do some maths, such as multiply two numbers
together. Cell references are used in building
spreadsheet formulae - for example, the
following formula works out a percentage:
=100 * B2/B3

Function - a formula which is built into the

spreadsheet. It can work out the total or
average of a column.

Labels - the headings for the spreadsheet table.

Line graph - like a bar chart but a line is drawn

where the bar tops would be.

Spreadsheet jargon

Move - a feature which moves something you've
typed to a new place on the spreadsheet. It
saves you having to type it again.

Name - you can highlight a cell and give it a
memorable name. You might name one cell
'distance’ and another cell 'time'. You could then
type in a formula that made more sense, i.e. to
calculate a speed, you would type =distance/
time instead of say, C3/B4.

Operator - meaning arithmetic operators such as
multiply, divide, add and subtract or * / + - .

Pie Chart - a chart which can show the relative
numbers of, say girls and boys in the class. The
result is shown as percentages.

Range - is a set of cells. In C3:C8, the range is the
set of cells stretching from cell C3 to C8.

Scattergraph - an x-y graph you can use to find
patterns in your results.

Sort - a feature which sorts a column into order.
You mark or select the column you want to sort.
You will be asked if you want to sort it into
ascending or descending order. Words are
sorted into alphabetical order. Note that the
computer ‘alphabet’ begins with numbers so
that in an address: 7 Heathview comes before
Heathview. Similarly when you sort numbers
into alphabetical order, the result is that 11
comes before 7.

Values - these are the numbers and words that
you've collected and entered on a spreadsheet.

A B C Values The data you've collected
Cell Reference 1 and typed in.
Each cell has a cell 2] Gravity % | Your weight |
reference. This is Al 3 Ea 100 40 Formula This cell does some maths
4] —Moon 20 6 using a formula.. Your weight gets
Labels Headings for the 5| Mercury 40 15 . worked out with the formula:
table. 6 Mars 40 15 B5*C3
7] Venus 90 34
__8}v Uranus 100 40 Function a built-in formula. This cell
Cell Each box in the 9 will find the maximum weight. This
table is called a cell. 10| MAXIMUM 100 40 o function looks like: MAX(C3:C8)
11| MINIMUM 20 6 You can also do averages.
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Teaching and spreadsheets

Teaching progression

he spreadsheet is probably the most versatile data

handling tool we have. We can take the many skills
involved in using one and put them into a 'progression
ladder' as shown below. The top few rungs on the ladder
can be achieved by using graph drawing programs, and
younger children will gain access to some difficult ideas
by using them. You'll need a spreadsheet to create
models and do calculations. You can model how much
electricity we use at home, or how much energy we use
doing different activities. And if you set these up for the
children, they need only add their numbers to have the

difficult maths done for them.

Progression in data handling and modelling skills In fact, the skills at the bottom of the table
are very hard to develop with a

Using a graphing program or spreadsheet as T Lovel 2 spreadsheet. It might even be better not to

a recording table. use a spreadsheet at all here. Perhaps more
accessible tools - science programs could be

Using a graphing program or spreadsheet as T Level 3 used instead. There iS.a lot of ready-made

a recording table. Sorting and graphing and very good modelling software in the
shops. There is a program that uses a

Saving and retrieving work on disc. picture of the home, complete with

Teels 1 appliances, to show how much electricity we

use. Another, lets you enter the food you

eat and draws graphs to tell you if you are

nterpreting graphs and questioning ther Tievel4 ' eating the right things. There is little doubt

plausibility.

that these are better and easier to use, but

this advantage has to be balanced against

Using a spreadsheet with built-in calculations ; X
TLevel 4 the value of teaching children about

as a model.

spreadsheets.
Graphing one variable against anotherina Nevertheless, the children will benefit from
scattergraph and finding patterns. plenty of exposure to spreadsheets. They
remain valuable for so many recording
Changing formulae in a spreadsheet model to tasks.

. IT Level 5/ 6
see how this affects the results.

IT tools
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How do you like your eggs?

Teacher

guide
What this is about
The children do a survey on their favourite way of
cooking eggs. They use a graph drawing or
pictogram drawing program. The children use IT
here to ‘sort information and present their
findings’. They learn too about collecting and
recording results.
Starting points
Discuss the ways we cook eggs and the foods that
have eggs in them.
How could they record how everyone likes their
eggs cooked?
What to do
Make a recording table using your graph or
pictogram drawing program. One group can collect
the results or each child can, in turn, add their
entries to the table.
Get the program to produce a graph. For example,
this is a regular bar graph - however, your graph
drawing program may be capable of doing graphs
like those opposite.
12
10
12, 10 & oo
104 10 8 O [ Scramble
[]Boil @ .
8 ] Scramble 6 8 fpry )
6 6 JFry 4 @ @ 4
[ Poach @ @ @
Y “ 2 8 8 &
0 B
12
uestions to ask 10
Q 10 EE/ 1 Boil
What does the graph show? Which graph is best? 8 b [ Scramble
Which is the most popular cooked egg? 6 @ @f CIFry
[ Poach
4 @D 4
Extra | 4 WD @2 .
Get everyone to score each way of cooking eggs 0 m % @ @

on a scale of one to five. Use a spreadsheet to add

BB Up your class’ scores and put these on a graph.
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Teacher
guide

Where do plants grow best? ;%

What this is about

The children investigate plants growing under
different conditions, for example, in and out of the
light. They measure them daily and use a
spreadsheet to record their results. They draw a
graph. The children use IT here to ‘sort information
and present their findings’. They learn too about
the conditions for plant growth and how fast they
grow.

If you have a pictogram drawing program, the
children may be able to make a more interesting
graph as shown below.

Starting points

Discuss the best and worst places to grow plants.
How can you test your ideas?

Discuss how you could measure how much a plant
has grown.

What to do

Set up pots with bean seeds. Place these in the
light, the dark, the fridge and so on.

Measure how long the stems are every three days.
Record your results in a pictogram program or
spreadsheet. If you wish, produce a graph each
time you add a new set of results.

Growing bean plants

20
18 4
16 1
14 4
12 4
10 4

Height

o N M O ®
L L L L L
+ + + +

@ Window
B Cupboard

06-May

13-May 20-May 27-May

Day

Questions to ask

What does the graph tell you about places to grow
things?

Which things make a lot of difference? Which do
not?

Where in the school grounds would you put your
favourite plant?

Growing plants Extra
om om Can a plant have too little / too much water?
Window | Cupboard
06-May 10 8
13-May 12 9
20-May 15 10
27-May 19 11
20
18 +
16 +
14 +
= 12 +
5 104
I
8
6 .
4
2
0
06-May 13-May 20-May 27-May

Day
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Which bridge is stronger?

Teacher

guide
What this is about
This activity uses a spreadsheet to record some 0
results. The children test different bridges and use 260

their results to draw a graph. The children use IT
here to ‘sort information and present their
findings’. They learn too about structures and
balanced forces.

As shown below, you can extend that idea and use
the graph to predict whether a bridge will get
stronger if you use more paper to make it. Here
they would be using IT to ‘explore a real situation’.

Starting points

Discuss the huge loads that bridges carry. Why did
London bridge fall down? Which bridge design
might be best?

How could we make our bridges stronger? If we
used more material the bridge would be stronger,
but can we say how strong a bridge will be
without actually making it?

You will need

A spreadsheet, tape, scissors, weights, ‘piers’ and
soft card.

What to do

Use a piece of card to build a bridge to span a
15 cm gap. Here are some bridge design ideas:

Oz

Test the bridge with weights to see how much it
can take.

Record your results in a spreadsheet as shown.

Bridge design

Bridge How many weights it took
Cylinder 2
Square 4
Hat shape 3
Triangle 3

Questions to ask

Draw a bar graph. Which bridge design seems
best? Is it a bit better, or a lot better than the
others?

4

Extra

To extend the work you could make the same
bridge using two, three, four and five pieces of
card. Make these bridges and test them with
weights.

How many sheets to make a strong bridge?
sheets of pape No of weights taken
1

Do not make
Do not make

~N o o wWwN

If you use more material, does the bridge get
stronger? Highlight your results and draw a bar
chart. Yours might look like this:

300

200

Weights

100

How many weights would a bridge with six pieces
of card take? Draw a line through the tops of your
bars in the chart. Try to read the answers from the
graph. For example,

Write a letter to a Martian with some advice about
building bridges.
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Teacher
guide

How far does it go?

What this is about

When you wind up a cotton-reel roller you store
energy in the elastic band. When you let go this
energy is released and the roller moves forward. In
this activity the children investigate cotton reel
rollers. They use a spreadsheet to record their
results and draw a graph. The spreadsheet also
calculates an average - you could do this for them.
The children use IT here to ‘sort information and
present their findings’. They learn too about ‘elastic
bands exerting forces'.

Starting points

How far would a cotton-reel roller travel on a level
surface? Can the children make one go further?
Does winding the elastic band more make a lot of
difference?

Do you think that if you turned the band twice as
far, the roller will go twice as far? Is there a
pattern between the times you turn the band and
how far it travels?

You will need

A spreadsheet, elastic bands, cotton reels, orange
sticks.

What to do

Make a cotton reel roller. Wind up the roller
different numbers of turns and measure how far it
travels. Do this three times for each number of
turns.

Make a spreadsheet and enter your results as
shown below. The spreadsheet will calculate the
average of three ‘goes’ with the roller.

You can plot a scattergraph of your results. Or you
can use a bar graph instead - but make sure the
‘number of turns’ increases as you go down the
spreadsheet.

A | B | c¢c [ b [ E

Cotton reel rollers
Number of turns Distance 1 Distance 2 Distance 3 Average distance
cm cm cm cm
10 3 2 1 XX
20 XX
30 XX
40 XX
50 XX
60 XX

How to plot a graph

1. Highlight cells A4 to A9. 2. Hold down the CTRL key.
3. Highlight cells E4 to E9

4. Get the program to plot a bar or scattergraph.

| |§|$|§|,’:|5 o|o(v|o|u]|s w|m|»—\

Questions to ask

Does turning the band more change how far it
travels? Does it make a lot of difference?

Write about what you did for next year’s class.

Extra

Would other elastic band powered toys show the
same pattern?

A | B [ ¢ [ b | E | F [ 6 [ H |

__1 |Cotton reel rollers

2 [Number of turns |Distance 1 Distance 2 Distance 3 Average distance
T3] cm cm cm cm
4] 10 3 2 1 2
% ig How to set up your spreadsheet
— 1. Enter the headings in rows 1, 2 and 3.
% gg 2. Enter the number of turns of the elastic band in column A.
o 0 3. Measure how far the roller goes and record your reading in column B.
— 4. Do this for different numbers of turns.
i—(l) 5. Repeat this twice more. Enter your readings in column C and D.
— 6. Move to cell E4 and enter the formula =AVERAGE (B4:D4).
12 This works out the average of your three results.
% 7. Copy cell E4. Paste it into cells E5 to E9. )
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What would you weigh on the moon?

Teacher
guide

What this is about

This activity uses a spreadsheet to do a calculation
and draw a graph. It shows you how to make a
relatively easy spreadsheet ‘model’ - the IT skills
required here are minimal - the interpretation of
the graph is a bit harder. In curriculum speak: the
children use this model to ‘explore a real situation’.

The activity highlights that there is a different
gravity pull on different planets. The children can
look at the graph and say which planets have a lot
or little gravity - in other words they draw a
conclusion from their results.

Starting points

Ask the children what would happen if they tried
to use bathroom scales in space. Would they weigh
anything?

Watch some film of astronauts on the moon. Could
they use scales on the moon? Would they weigh
more, or less on the moon?

Look at a model of the solar system. Explain that
the spreadsheet can work out how much they
weigh in different places.

120 +
100 +
80 +
60 +
40 +
20 1

My weight around the solar system

o

Maon ]

Plercury .

Wenus

Plar:
dupiter
Saturn

Uranu
Meptuns

What to do

Start a new spreadsheet and follow the
instructions in the diagram below.

Get each child to enter their weight in the box in
the spreadsheet. They can then draw a graph.

Questions to ask
What do you weigh on earth?
What would you weigh on the moon?

On which planet or moon would you weigh the
most?

Sort them into: those where you weigh a lot, and
those where you weigh a little.

* We can't just use the word planet here because
the moon is not a planet.

Extra

Use a spreadsheet to help you work out how to
build a scale model of the solar system. The
program should help you scale the distances of the
planets from the sun. See the Ideas section.

-

How to draw a graph with your spreadsheet
1. Highlight cells A3 to A11

2. Hold down CTRL other special key.

3. Highlight cells C3 to C11

4. Get the program to draw a bar graph.

AT B [ ¢ T D ]
1 |How much would you weigh on ...?
2] Body Gravity | Your weight
"3| Earth 1
"4 Moon 0.16 6
5] Mercury 0.37 15
6| Venus  0.86 34
7] Mars 0.38 15
) Jupiter 2.6 104
"9 saturn 1.1 44
10| Uranus 1 40
E Neptune 15 60

How to set up your spreadsheet

1. Copy rows 1 and 2 as shown here.

2. Copy columns A and B as shown here.

3. Move to cell C3 and enter your weight.

4. Move to cell C4 and enter the formula =$C$3*B4
This works out your weight on the moon.

5. Copy cell C4.

Paste it into cells C5 to C11
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Teacher
guide

How can we save electricity?

What this is about

This shows you how to make a spreadsheet ‘model’
of electricity use at home. It shows that different
appliances use different amounts of electricity and
that if you want to save money, cutting down
some things is better than others. To quote the
curriculum documents, the children use this ‘IT-
based model to help them make decisions’. If the
children could create and use a spreadsheet like
this you would say that they could ‘design a
computer model'.

Starting points

List all the things that use electricity at home.
Which of these do you think, use the most
electricity?

Get an electric kettle and a light bulb and look for
the power ratings. Discuss which uses the most
electricity and which you use the longest. The
computer will help you work out how much they
cost to run.

What to do

Start a new spreadsheet and follow the
instructions in the diagram.

Look at the ‘rating plate’ on various electrical
appliances and record their power rating.

Get the children to tally how long each appliance
was used for daily. The should add their results to
the spreadsheet table.

S\

Questions to ask

Which appliance do you use the most?
Which appliance costs the most to run?
Which appliance costs the least to run?

Once all the results have been added, you can set
a budget for the electricity bill. The children can
then change the values in the Time used column
and see if they can match the figure you set.

For example:

How could you get your electricity bill down to
100 pence a day?

Extra

Use a spreadsheet to do a survey of your use of

water. Find out how much water a bath holds,
| how many baths you take and so on.

A | B|] ¢ | b | E
| 1 |How can we save electricity? Pence
2 One Energy unit costs 6
?Appliance Power|Time used Energy units Cost
[ 4] w Minutes p
(5| Kettle 2700 70 3.2 19
6 | Hair dryer 400 10 0.1 0.4
B 190 | 240 0.8 5
(8| Lamps 100 = 1000 1.7 10
[0 | Computer 100~ 150 0.3 2
10| Dryer 3000 180 9.0 54
1] TOTAL 89

/How to set up your spreadsheet
1. Copy rows 1 to 4 as shown here.
2. Copy columns A and B as shown here.
3. Enter the Time used in column C.
4. Move to cell D5 and enter the formula
=B5*C5/60/1000
This works out the electricity company's energy units.
5. Move to cell E5 and enter the formula =D5*$E$2
This turns the electricity company's energy units into
money.
6. Highlight cells D5 to E5 and choose Copy.
7. Highlight cells D6 to E10 and choose Paste.
8. Move to cell E11 and enter =SUM(E5:E10)
This works out the total electricity bill.

S J
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Bar gauge display

0.2

Digital display

7

Analogue meter display

Time graph display

RGN See also:

Why sensors?

A child might point a light sensor at the window and on the
computer screen she might see a rising bar gauge. Although she
may not know what the sensor is responding to or be good at numbers,
she has begun to explore a tool which will help her to appreciate
measurement.

Measurement is a feature of all science work. With a sensor connected
to your computer, your software can display the readings as a humber,
a bar or a time graph. Some programs can even show pictures: an
aeroplane for a loud sound, a bird for the quietest sound and so on.
Using sensors gives children a much better feel for measurement. The
thin line in thermometers, the scales on meters hardly help
understanding - they are just tools to give you numbers.

Using sensors, or ‘data logging’ is a focus for good science.

What you need

There are sensors to measure almost anything. You will probably want
to measure temperature, sound and light levels and that may be
enough. A second temperature sensor will let you compare the
temperatures of two things and that is useful. A pair of light switches
or light gates can time how quickly things fall, but that is where you
might stop, or at least pause.

There are also sensors that measure your pulse or breathing rate and
others that monitor the weather: a rotation sensor measures the wind
speed and a humidity sensor can measure moisture in the air.

The software is a make-or-break item. It should allow you to display
your measurements as numbers, as moving gauges and as a graph
against time. It should allow you to measure for as long as you need to
- be that a few minutes or a whole day. It should also let you record
the readings from two sensors at the same time.

The software should automatically identify which sensors you have
plugged in and it should scale the measurements as degrees, sound
level or whatever. Good software can ensure that your kit does not
spend its life in a cupboard.

If you have a single sensor kit and want to use it around the school a
portable computer is invaluable. Most kits work with different
computers - for the price of a cable and some more software.

Activities using sensors

The following double-page spreads detail some activities which work
with even the most basic software. The 'pupil pages' are purely a guide

Section ’IA\CIS::SsSsr:i'r[]iE)n gzgz éé to the points to make during the activity.
Reference Page 125
36
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Sensor glossary

Datalogging
software

Sensor

Interface with a built-in
analogue to digital
convertor

Sound sensor - measures the sound level. Use it
to study sound proofing or do a noise survey.

Temperature sensor - measures how hot
something is. Use it to study cooling, heating,
and the weather. Two sensors are almost
essential for comparing things cooling.

Humidity sensor - measures the amount of water
in the air. Use for monitoring the weather or
the moisture in exhaled air.

Pressure sensor - measures the air pressure. Use
for monitoring the weather or how pressure
changes with depth of water.

Rotation sensor - measures the speed of rotation.
Use for monitoring the wind speed, the speed of
a motor or gears.

Real-time data logging - when you collect
readings from sensors and show the readings at
the same time.

Position sensor - measures the angle of
movement.

Interface - a box that plugs into a computer. You
need one to connect the sensors to the
computer.

Data logging - collecting data from sensors.
Some devices can do this away from the
computer - in the playground, for example,
these are called data loggers.

Data logger - a self-contained device to collect
readings from sensors away from the computer.
You can connect the data logger to the
computer to see these readings.

If the computer has an
analogue port, you can
often connect sensors
directly to this

Usually it is the serial port you
connect the interface and sensors to

Bar gauge - a way of showing how much a
sensor is changing.

Time graph - a way of showing how sensor
readings change over time.

Light gate / Light switch - a sensor which
responds rapidly to changes in light level. Used
for timing events with great accuracy.

Sensor box - a box or ‘interface’ you connect to
the computer to collect readings from sensors.

Digital sensor - a sensor or switch that has two
states, on or off. Light gates, switches and
pressure pads are digital sensors.

Analogue sensor - temperature and light sensors
are analogue sensors. Unlike digital sensors,
these have many ‘states’ and can provide
readings over a wide range of change.

Analogue Port - a socket on a computer where
you might connect sensors or a sensor box.

USB / Serial Port - a socket on a computer where you

connect a sensor box. Your sensors connect to
this box.Sometimes an USB port is used

Analogue to digital converter - inside some
sensor boxes is a microchip which converts a
reading from an analogue sensor into a digital
reading which the computer can understand.

Data logging software - software which records
and displays the readings from sensors. Usually
supplied with your data logging kit.
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Taking temperatures

Teacher
guide

What this is about

f a cup of hot water has a higher temperature

than the room, it loses heat energy to the room.
In contrast, ice water, which has a lower
temperature than the room, will gain heat energy
from the room. Knowing the temperature of an
object tells us how hot or cold something is. It
allows us to predict whether it will gain or lose
heat from the surroundings.

In this activity the children make predictions,
collect evidence, make measurements and present
their results.

Interface
Sensor

You will need

Hot and cold water, boiled water (care), ice, cold
drink, hot drink, warm food, a heater and a hair
dryer. Also: temperature sensor, sensor box,
computer cable, sensing software.

Starting points

Children should see the temperature change as a
temperature probe adjusts to their hand. They
should measure the temperature of warm and cold
water to gain a tacit appreciation of temperature
changes.

Ask the group for examples of when taking
temperatures is useful.

Which things around them do they think are hotter
than themselves? Which items are cooler? Get
them to record their predictions in a table or
thermometer diagram.

Investigate

Get the computer to display a bar gauge and large
numbers. Place the tip of the temperature probe in
the item you are testing. After a minute or so - i.e.
when the temperature has stabilised, record the
reading. Ask the children to suggest other items to
measure.

They can record their results as shown opposite or
attach picture cards of hot food, cold drink on a
large thermometer.

Extra

At what temperature is butter easy to spread?
Place some butter in a small container inside a
larger container of warm water. Measure the
temperature until it softens.
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Teacher/Pupil Taking temperatures

guide

The temperature tells us how hot
something is. Something with a high
temperature is hot. Something with a
low temperature is cold. In this
activity you test some temperatures.

You need:

Hot and cold items. Computer, printer and the
temperature sensor.

Investigate

1. Get the computer ready to measure
temperature.

2. Get the computer to show your readings.
3. Take the temperature of:
Your hands
Hot water
Cold water
Ice
A hot drink
A cold drink
The room
The air outside the window
The air above a radiator
The air below a radiator
4. Record your findings

Item tested Temperature

Hot water

Cold water

Warm food

Hands

Ice

Questions

1. What was the hottest?
2. What was the coldest?

3. Put your results on a thermometer chart.

Extra

What is the best temperature for butter to

spread?

100
90
80
70
60
50
40
30
20
10
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Keeping baby warm

Teacher
guide

What this is about

Babies and adults are warmer than their
surroundings and constantly lose heat to it.
Other things being equal, how quickly they lose
heat depends on their size and the surrounding
temperature.

The explanation is not so important at this level
but the more skin you have contact with the
surroundings the faster you lose heat. Animals
huddle or curl up to expose less ‘skin’. A baby has
more skin for its size than an adult and it loses
heat easily. Insulating materials, such as blankets,
slow down the loss of heat.

In this activity the children make a fair test of a
baby and an adult and make measurements using
sensors. They compare their results and draw a
conclusion.

You will need

Large and small metal containers decorated as
‘baby’ and ‘adult’ in a bowl or tray and hand hot
water. Temperature sensor, interface, computer
cable, software and printer.

Starting points

Ask the group how they would dress a small baby
for a visit to the park. Would the baby need to
have more covering than themselves? Is a baby
more sensitive to cold? Does a baby get cold faster
than an adult? How might we investigate this?

1

The children can use temperature sensors to
compare the cooling of containers filled with hot
water. They might record for about 15 minutes.

Investigate

If you have one temperature sensor they can do
two separate runs, one for each container. To help
compare the two graphs, ensure that the starting
temperatures are similar. Place or trace one time
graph over the other. The small container of hot
water will cool faster than the large container. It
will show a lower final temperature and the graph
will fall more steeply.

90
SOxxx“x

70 ¥ % x x g
60
50
40

50

40

Extra

Repeat the investigation using two baby
containers, wrap one of these in a blanket.
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Teacher/Pupil Keeping baby warm

guide

Who do you think will get cold

first - a baby or an adult?

You need
Care! You will be using hot water. Make sure it
does not get knocked over.

Hot water, a large and a small container.
Computer, printer and the temperature sensor.

Investigate
1. Get the computer ready to measure
temperature.

2. Fill small and large containers with hot
water. These are the baby and adult.

3. Get the computer to draw a time graph as
they cool down.

4. Stop recording after fifteen minutes. Now
print the graph.

Interface
Sensor

Questions

1. What was the temperature of your baby
after fifteen minutes?

2. What was the temperature of the adult
after fifteen minutes?

3. Look at your graphs. Which loses heat
faster, a baby or an adult?

4. Where do you think the baby’s heat went?

Extra:

Does wrapping a baby in a blanket help to
keep it warm?
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Making your hot drink cool

Teacher
guide

What this is about

H ot things cool because they lose heat to their
surroundings. We can help them to cool by
making the surroundings cooler (by blowing) or by
conducting heat away with a spoon. The greater
the difference in temperature between an object
and its surroundings, the faster it will cool. A
spoon left in a drink will help cool it by conducting
the heat into the surroundings. If we pour a drink
between two cups we provide a bigger area for the
drink to lose heat from.

In this activity the children make measurements
using sensors. They draw a conclusion from their
results.

You will need

A plastic cup of hand hot water in a tray,
temperature sensor, interface, computer cable,
software.

Starting points

How long would a very hot drink take to cool?
How could they make the drink cool down faster?

et O W,

:

Investigate

Your hot water should be at a safe temperature.
The children should measure the temperature of a
cup of water as it cools. They can compare this
with a second cup where they try to speed up the
cooling. The children might try one idea at a time:
blowing on the surface, placing the cup in the
draught of a fan, pouring the drink between two
cups, leaving a spoon in the drink, placing it near a
window or placing it in a dish of cold water.
Record for about 15 minutes.

90
BOxx'xx

70 ¥ x x x x
60
50
40

50

40

If you have one temperature sensor they can do
two separate runs, one for each container. To help
compare the graphs, see that the starting
temperatures are similar.
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Teacher/Pupil
guide

Making your hot drink cool

How can you make a hot drink
cool down faster? Which way is
best?

You need

A cup, hot water and a bowl. Computer,
printer and the temperature sensor.

Investigate

Care! You will be using hot water.

1. Get the computer ready to measure
temperature.

2. Make two hot drinks
3. Get the computer to draw a time graph

4. Try to make one drink cool down faster by
blowing on it.

5. Stop the recording after fifteen minutes.
Now print the graph.

Interface
Sensor

Questions

1. What was the temperature of your freshly
made drink?

2. What was its temperature after fifteen
minutes?

3. What did you do to make the second drink
cool down faster?

4. What was its temperature after fifteen
minutes?

5. Where do you think the heat in your drinks
went to?

Extra

See if can find a better way to make your
drink cool down.

What is the temperature of a hot drink ready
for drinking?

IT in Primary Science - IT in Science —@

IT tools

Section

2

43



Can you trust your ears?

Teacher
guide

M aterials which set up vibrations in the air
make sound. These vibrations are little ‘puffs’
of higher air pressure followed by gaps of lower air
pressure. The bigger these ‘puffs’ are, the louder is
the sound. Loudness is measured with a sound
meter or sound sensor. The unit for measuring
sound is the decibel, named after Bell, the inventor
of the telephone. A ‘Bel’ is too large a unit for
everyday use so we use the decibel.

The pitch of a sound, which is how high or low a
sound is, must not be confused with loudness. To
measure the pitch of a sound you need an
oscilloscope or frequency meter.

In this activity the children guess how loud sounds
are and compare their guesses with the sound
sensor. The activity aims to highlight the value of
using measuring instruments.

You will need

Aim at a balance of percussion, string, wind and
electronic sound makers: musical instruments, a
ticking clock, elastic bands, spoons, scissors, tuning
forks, containers filled with rice or paper clips,
blocks of wood, a drum, a radio and so on.
Interface, cable, sound sensor, software.

Starting points

Do your folks ask you to ‘turn down the noise?’
Does ‘loud’ depend on what the sound is?

Can they use their ears to find the loudest and the
quietest sound makers? How could they record
how loud the sounds are?

See how quiet the group can be.

Investigate

Get the software to show the sound level as a
number or bar gauge. The sensor is very sensitive
and picks up most sounds. How can they measure
the sound from the sound maker and not
something else in the room?

Where should they place sound source and sensor?

How do their guesses compare with the sound
sensor?

Interface
Sensor
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Teacher/Pupil
guide

Can you trust your ears?

Which sound makers make the
loudest sounds? Can you trust
your ears to decide? In this
activity you will use the
computer to measure how loud
sounds are.

You need

Sound makers. Computer and the sound
sensor.

Investigate

1. Which sounds will you test? Will you play
the sound makers ‘hard’ or ‘soft’?

2. Try the sound makers and decide which
sounds are quiet and which ones are loud.

3. Test each sound using the sound sensor.
4. Record the sound level in your table.

Type of sound Howms:(l;:d Is Quiet or Loud | Sound level
Drum
Flute
Guitar
Talking
Ticking clock

Questions

1. Did you and the others agree on what was
‘loud’ and ‘quiet’?

2. Sort the sound makers into order, loudest
first

3. Make a sound level scale with the numbers
from O to 100. Mark it to show Quiet, Loud,
and Very loud.

4. Do your ears and the sound sensor
disagree?

Extra

If you drop something, does it make more
noise if you drop it from higher up?
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Can you make ear muffs for teacher?

Teacher
guide

oise is sound being a nuisance or causing ear

damage but sound proofing against this is
difficult. This is because all sorts of materials
vibrate and transmit sound. Having sound
absorbers, such as carpets and curtains helps to
absorb sound. Also, when a sound is made the
vibrations in the air cause surfaces to vibrate and
to reflect sound. Materials such as insulating felt
and foam do not reflect sound well nor do they
vibrate very well. In contrast a sheet of metal or
wood does vibrate well and does not insulate
sound well.

In this activity children ‘do an investigation’ and
use a sound sensor to measure sound levels.

You will need

A consistent sound source such as a buzzer, bell or
tape recording. A few of these materials: cotton
wool, foam, cork, newspapers, card, wood,
polystyrene, an inflated balloon, a cushion, a
blanket, thick or padded clothing; cardboard egg-
boxes. Also: computer, monitor, sound sensor,
interface, cable and software.

Starting points

When is sound useful? When is sound called
music? When is sound called noise?

How do they shut out sound when there is a lot of
noise next door?

Investigate

Make a steady sound. Measure its sound level with
the sensor covered with different materials in turn.
Or place the sound sensor in a shoe box and line
the box with various materials. Note: Sound can
easily ‘leak’ around the sound insulator.
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;S%C:eﬂpup" Can you make ear muffs for teacher?

ﬂ _

Your teacher can’t get to sleep. She

would like some ear muffs - but what

should she make them from? Use the L
sound sensor to find the best material

to stop sounds.

o
@

You need Questions

A sound maker, materials to stop sound such L WhiCh material is the best at stopping

as clothing, a blanket, a cushion, egg boxes, sound? o
cork, polystyrene. Computer and the sound 2. Do the sound proofers have anything in
sensor. common?

Investigate Extra

1. Decide which sound maker you will use. It Does twice the thickness of the material stop
needs to make a loud, steady sound. the sounds any better?

2. Make a sound and record the sound level.

3. Choose a material that might stop sound,
for example use a blanket.

4. Put the material around the sound sensor
and record how much sound gets through.

5. Try the other materials.

Sound level Sound level Difference in

Material (before) (after) sound level

Blanket

Folded blanket Interface

Sensor

IT tools

_ Section
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Which light is the brightest?

Teacher
guide

e need light to see things and light comes

from something that is hot or burning. A
torch or light bulb has tungsten wire which glows
when hot. Candles produce light by burning
chemicals. Some light sources are more directional
than others.

In this activity the children use a light sensor to
take light level readings. They ‘do an investigation
where they need to make sure their tests are fair.
For example, they need to control how far away
the light source is.

You will need

A candle, some torches, a torch without a
reflector, tungsten lamp, fluorescent strip light and
daylight. Light sensor, interface, cable, software,
computer and monitor.

Starting points

How many ways can we get light? Can you put
them in order of brightness? Why do scientists
measure light levels instead of guessing them?

Investigate

Use the light sensor at the same distance from the
source. Stray light will affect your readings, so
place a tube made of card around the sensor.

Extra

Does light come from the back and sides of a light
source? Place a candle in the middle of a circle and
take readings around it. Light spreads out in all
directions from a light source. This is why we use
reflectors and lamp shades.
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Teacher/Pupil Which light is the brightest?

guide

The light sensor can measure how I ]

bright light is. You will use it to find — -
the brightest light source.

You need Questions

A candle, torch, torch without a reflector, 1. Put the lights into order.

tungsten lamp, fluorescent strip light and

2. Which ligh I h f ing i
daylight. Computer and the light sensor. ich light would be the best for reading in

the day time?

Investigate 3. Which light would be the best for reading at
- o night time?

1. Can you stop the light in the room from

getting to the light sensor? Extra

zh' Hlpvz cI;)se will'you hold the light sensor to Does light come from the back and the sides of
the lights: your lights?

3. Test some light sources, to find the

brightest.

4. Record your light level readings.

Light Source Light level

Torch Interface

Strip light Sensor

Sunlight

Tungsten light

[
2
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Candle
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Which colour should a cyclist wear?

Teacher
guide

ost substances reflect some light and that is

why we can see them. White light is a
mixture of many colours mixed together. When
white light shines on say, a blue fabric, the fabric
reflects blue and absorbs every colour except blue.
Similarly a red fabric reflects red and absorbs all
other colours.

A black fabric absorbs all the colours of white light
and reflects little light back. A white fabric absorbs
little white light and reflects most colours back.
Shiny fabrics reflect even more light back.
Fluorescent fabrics, often worn by cyclists,
temporarily store and emit the light shining on
them.

In this activity the children use a light sensor to
take light level readings. They ‘do an investigation’
where they need to make sure their tests are fair.
For example, they need to control how they
illuminate the fabrics and how far away the light
source is.

You will need

A desk lamp, fabrics of different colour, reflective

materials, shiny and dull fabrics in the same colour.

Light sensor, interface, cable and software.

Starting points

How can we be safe when walking and cycling?
What colour clothes get us noticed? Don't animals
try to camouflage themselves? Can we compare
the brightness of clothes by eye?

4 Blue

Blue A
Green Sep
Investigate

Use a desk lamp to illuminate the fabrics. Direct
the sensor at each fabric and fix the sensor into
position.

Extra

Children can test their fabrics under poor lighting
conditions. They may find some fabrics change
their position in the ‘league table’. For example, a
shiny fabric will not reflect much light under poor
lighting.
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Teacher/Pupil
guide

Which colour should a cyclist wear?

Which colour do you think is the
brightest?

The light sensor can measure
brightness. In this activity you will
use it to compare the colours of
clothing.

You need:

Fabrics of different colour, shiny and dull
fabrics in the same colour. Computer and the
light sensor.

Investigate

1. Get the computer to measure the light level.

2. Test each of the fabrics.
3. Record your readings.

Fabric Light level

Black

Yellow cotton

Yellow plastic

Day-Glo plastic

White

Questions

1. Put the fabrics into order - put the brightest
first.

2. Which fabrics would be safest to wear?
3. Say how you made a fair test of the fabrics.

Extra

Suppose you were riding a cycle in the
evening. Do you think your clothes would look
as bright? Do another experiment to see.

Interface
Sensor
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Why control?

Control technology is a tool that allows you to
create an automated system. It allows you to
do those ‘techie’ things, like use the computer to
control some traffic lights, or control a buggy or
run a 'washing machine'. It is fairly
straightforward to do and potentially good fun
too.

Computer control activities can be thoroughly
absorbing and relevant to IT, technology and
science curricula. For example, the children
identify a need and analyse a situation. They
create a solution to a problem and predict the
outcome. They also learn about automation and
sequencing computer instructions. Control
technology is obviously a tool for learning.

MY See also:

Section  Assessment Page 11 O O
Ideas section Page 69
Resources section Page 125
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Control

What you need

f you have all you need for control work, the

whole business is fairly straightforward. The hard bit
is collecting together the 'kit' you need. It gets harder
the more time that passes since you ordered your kKit,
or went on a course.

To Computer

i

? ) First you need models to control. The models have
information. Second, you need to connect them to the
Temperature

Sensor box or Interface To do control, you need to connect three key items.
output devices such as lights and motors. They may
even have sensors or input devices provide useful

sensor computer through a control box. Third you need

software to send messages to the control box.

0@ coto @@ For example, if you want to switch on a fan when the
CY N CY ) room gets too hot you would need a motor for the fan
\.g o0 and a sensor to measure the temperature.
e o0 Your fan can be a propeller blade and a motor. The
: : : : motor’s wires go to the control box. Or you can make
the fan with Lego or just buy a battery-operated one.
(Y CY ) _
Y ) Y ) The control box has a set of input and output sockets.
OUTPUTS INPUTS It may also have special sockets for motors and

sensors. Small lights or LEDs on the box tell you when
the sockets are active - which helps in finding whether
a fault lies in your model (the fan) or somewhere else
in the system.

You plug the control box straight into your computer,
or plug it into a sensor box plugged into the computer.
For example, the BBC computer has printer and user
port sockets and many control boxes connect here. You

Direct to Computer

oo Cmtml’ Py can upgrade Archimedes and Nimbus computers to
00 = 0 have printer and user port sockets so you can connect
\og ®0e the control box to these. Alternatively, you may be
\:. :: able to plug a control box into your sensor box.

:: :: Modern control boxes connect to a different socket on
X o0 the machine altogether, this is the ‘serial port’ and you
ouTPUTS INPUTS should find at least one on every PC, Macintosh and

Archimedes. (Some Archimedes’ need to have ‘serial
chips’ fitted).

There are now so many systems, and so many ways to

combine the equipment that | would recommend you

write up or better, photograph how your system fits

together when you get it working. Keep these pictures,

and pictures of successful projects with the control kit -

it helps!
Section

2
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Control

What you need - continued

A few suppliers will sell you ready-made models to
control - traffic lights, mounted motors, pictures
with lights and things built into them. Beginners

will appreciate these. (See

under Control Accessories in
Control

the reference section.)
The final item in your
Software

control kit is the software.
Once you have run this and
set it up to match your
system you should be ready
for business.

The children type in or click-on 'key words' like
SWITCHON [1 2] or REPEAT 3 [SWITCHON [1 2]
and build up a series of commands to control their
models. The software also allows then to switch on
say, a fan when a special condition occurs - for
example, IF SWITCH=ON THEN SWITCHON 1 will
switch something on if you press a switch. Modern
equipment and software allows them to use
analogue sensors, such as temperature sensors in
their control systems. For example, they might
enter IF TEMPERATURE IS ABOVE 30 THEN
SWITCHON 1 to switch on a fan when the
temperature rises above 30 degrees.

Control without wires
here are some easier routes to control which do
not involve control boxes. For example, the
Logo language helps create a feel
for giving commands. This is the
@A program where you type commands
LOGO such as FORWARD 20 and draw a
line on the screen - many control
programs are Logo-like so Logo is a good starting
point. Logowriter (from Valiant) is an interesting
version of Logo - adding stories, pictures and text
to Logo activities.

Then there are programs that simulate control. The
children might give instructions to the computer to
say, load an elephant onto a lorry or load crates
onto a ship. In one the children use the keyboard
to direct a Teddy round a playground. See under
Control in the reference section.

Children can also use a Robot such as Pip, Pixie or
Roamer - motorised buggies that move forward
and turn using a built in keyboard. These can tour
the classroom, or visit different places on a large
picture of say, a farm. These are easier to
understand. See the Reference section for the
details on robots.

Contexts for control

Computer control activities will find a place in
science and technology topics. For example,

In an electricity topic you can wire up traffic lights.

In a machines theme you can develop a buggy, a
washing machine, a car park barrier or a bridge
that opens and closes.

In a weather topic you can make a device which
opens and closes a window depending on the
temperature. Or you could develop a device, which
always faces the sun even when the sun ‘moves’
across the sky.

In a living things topic you can make a device
that counts birds arriving at a bird table. Or devise
a machine to meter out bird food.

In an ourselves topic you can use control
technology to mimic the control systems of the
human body. A machine might move in response to
sound and light. Or you could make a baby
incubator and keep it at a steady temperature.

Control activities

he problems on the pages that follow can be

solved using control technology. The first two
problems are easier and merely involve switching
lights on and off. The next two use analogue
sensors and show you how to create a more
refined control system.
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Control glossary

Analogue sensor

.
\ Interface

)} User port

Digital sensor

T 1 ial port
_ — 0 computer serial po
- ‘L\L k/j \\ _¥

—

—

Data logging software

/
(oJe] (e)e] Control
00 00 items \
Output device 139 oo
[e]e] [e]¢]
(e]@) (o] @] (e} =
00 (e]e] T T
Q ™~ C - ]
\—\_AFEE g (¢4 '\Q Digital ,/ \\
Outputs Inputs sensor

Buzzer - a type of output device you can use in
say, an alarm system.

Control box - a box or interface which allows you
to switch on lights, motors and buzzers. The
box will also have sockets for sensors and
switches. It plugs into the computer and a
power source.

Control module - a mini-control unit allowing you
to use devices which play music or display
numbers.

Control software - the programs you use to read
information from sensors and switch devices on
and off. Each control program has its own
dialect of the control language. You use this
language to write programs for control systems.

Digital sensor - a sensor or switch which has two
states, on or off. For example, a light sensor
responds to light or dark, a pressure mat
responds to pressing on it.

Hydraulic pump - a device which will pump or
squirt water. You can use this to automatically
water plants and for all sorts of mischievous
pUrposes.

Interface - a box that plugs into a computer.

LED - or light emitting diode. These are used in
indicator lamps in all sorts of electronic
equipment. They need only a little power to
light them.

Light switch or Light gate - a digital sensor
which responds to something covering it. Used
to sense when it gets dark, time events or to
count objects moving along a conveyor belt.

Motor - a type of output device you can use to
work a model.

Push Switch - a switch that responds to
momentary pressure. Use like a bell-push or like
the push control on a pelican crossing.

Pressure mat - a switch that responds to
pressure. Use one under a mat to signal when
someone has entered a shop. Or use one to get
the computer to measure children’s reaction
times.

Proximity switch - a switch that switches on or
off when close to another object. A reed switch
is a type of proximity switch. When a magnet
passes close to it, it triggers a response.

Ram-rod - a device, like a syringe barrel, which
moves in or out when you switch it on. You can
use this for automatically opening a model
window or door.

Sensor - sensors can be digital or analogue types.
Modern control systems let you use analogue
sensors such as a temperature sensor. Using
your control program, you can measure the
temperature and get say, a fan to switch on or
off at a certain temperature.

Sensor box - a box (‘interface’) you connect to the
computer to collect readings from sensors. You
can plug control boxes into some sensor boxes.

Serial port - a socket on a computer where you
can connect control boxes and sensor boxes.

Temperature sensor - the temperature sensor in
your control kit is probably a digital
temperature sensor. This means it doesn't tell
you the temperature - it just sends out an ‘on’
signal when it is hot.

Tilt switch - a mercury-filled switch that switches
on or off when tilted. Use one to set off an
alarm when you open a desk.

Toggle switch - a two-position switch like a
domestic light switch.

User port - a socket on a computer or an
interface where you can connect control boxes.
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Belisha beacon

To Computer

Make a light flash like a Belisha

Sensor box
beacon. (optional)
What this is about d}
The children make a control system to simulate a }C
simple traffic light. They create, test and store a
sequence of instructions to make it work.
Starting points o
How many times does a beacon flash in a minute? ] !
How long should the light stay on? - @ @® control LY ]
Bo
o0 o0
What to do ] 'Y ) 'Y
Connect the Control box to the computer or sensor - C X ] C X ]
box. Connect a lamp to the Control box. 'Y 'Y
Next, run your control program and type in ] C X ] C X )
something like this: - ‘\.g Y
J @ 0
REPEAT OUTPUTS INPUTS
SWITCH ON 1 -
WAIT 5
SWITCH OFF 1
AGAIN

Does this work? If so, you can turn it into a
procedure:

BUILD beacon
REPEAT
SWITCH ON 1
WAIT 5
SWITCH OFF 1
AGAIN

END

To run this procedure type:
DO beacon

Extra

Make two flashing beacons, one flashing after the

Section  Other.

2
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Traffic light

Make some traffic lights.

What this is about

The children make a control system to simulate
traffic lights. They create a sequence of
instructions to make it work. The final part
introduces them to using the computer for decision
making.

Starting point

What is the order for red, amber and green on the
traffic lights?

What to do

Connect the Control box to the computer or sensor
box. Connect three lamps, red, amber and green to
the Control box. Then you will need to write a
program to get them to come on in the following
order: red, red and amber, green then amber.

Run your control program and type in something
like this:

BUILD traffic

REPEAT

SWITCH ON 1

WAIT 5 (red stays on a while)
SWITCH ON 2

SWITCH OFF 1

SWITCH OFF 2

SWITCH ON 3

WAIT 5 (green stays on a while)
SWITCH OFF 3

SWITCH ON 2

SWITCH OFF 2

AGAIN

END

To run this procedure type:
DO traffic

Extra

Make the lights stay red when you press a button
to cross the road. Hint; Add a line that reads, IF
INPUT 1 IS ON THEN WAIT 10 in the right place.

Sensor box
(optional)

To Computer

p

7/

/
@ @ Control "X ]
00 = Y )
(Y ) CY )
o0 LY )
\0\: (Y )
\\‘ CY )
\ CY )
@ (Y )
OUTPUTS INPUTS
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Cooling Fan

The temperature is rising! Switch on a
cooling fan when the temperature
gets too high.

What this is about

The children make a control system which can
measure temperature and power a fan. They
create, test and store a sequence of instructions to
make it work.

Starting points
What can you use to measure the temperature?

What should happen if the temperature is too
high?

What temperature would you say is too high?

What to do

Connect a motor or fan to the Control box.
Connect the Control box to the Sensor box.
Connect a temperature sensor to the Sensor box.
Connect the Sensor box to the computer.

Use a temperature sensor to measure the
temperature. When the temperature reaches 25
degrees, switch on a fan. Get a desk lamp to warm
the temperature sensor. Place the fan near the tip
of the sensor. The fan will start when the
temperature rises above 25 degrees.

Run your control program and type in a procedure,
something like this:
BUILD coolme

REPEAT

IF TEMPERATURE
SWITCH ON 5

AGAIN
END
SAVE

IS ABOVE 25 THEN

To run the procedure type:
DO coolme

Extra

What should the fan do when the room is cool?
Get the fan to switch off when the temperature
drops by adding this line to your program:

IF TEMPERATURE IS BELOW 25

THEN SWITCH OFF 5

Sensor box or Interface ;
; /[ To Computer

Temperature
sensor

7
@ @ control X )
00 = Y
\o\: Y
@ o0
LY ) Y
Y ) Y
Y ) o0
Y ) Y
OUTPUTS INPUTS
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Automatic porch light

Sensor box or Interface g
; f To Computer

Light
sensor

4

@ @ Control
. . Box
(X
X
o0

OUTPUTS INPUTS

\ N\

You want your front door light to
come on at night and go off in the
day.

What this is about

The children make a control system which can
measure light and power a lamp. They create, test
and store a sequence of instructions to make it
work.

Starting points

What will you use to detect whether it is day or
night?

At what light level should the light switch on?
Above 60 or above 40?

At what light level should the light switch off?
Below 60 or below 40?

What to do

Connect the Control box to the Sensor box.
Connect the Sensor box to the computer. Connect
a lamp to the Control box. Connect a light sensor
to the Sensor box. Display the light level to answer
the questions above.

LVEL CONS

Run your control program and type in a procedure,
something like this:

REPEAT
IF LIGHT
ON 1

IF LIGHT
OFF 1

AGAIN

IS ABOVE 50 THEN SWITCH

IS BELOW 50 THEN SWITCH

Does this work? If so, you can build this into a
procedure:
BUILD porch

REPEAT

IF LIGHT
ON 1

IF LIGHT
OFF 1

AGAIN
END

IS ABOVE 50 THEN SWITCH

IS BELOW 50 THEN SWITCH

To run this procedure type:
DO porch

Extra

Your automatic light is wasting electricity! You
want the light to come on only when you arrive
home at night.
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Word processing

ord processing is more than just typing - it is a

way of improving the quality of written work. It
allows children to jot ideas on-screen and develop
them. It allows them to rethink finished work and even
then refine it. Because word processing allows children
to improve their work, they do. For as long as writing
is part of learning, the need for children to have
access to this powerful technology will remain.

There is a hidden bonus too. With a
computer screen as their focus,
children can work together and discuss
their task more freely than they could
before. Pen and paper
certainly have their role,
but as the medium for
collaborative work the word
processor (and that includes MS PowerPoint) excels.

Children have a lot to document in science. They
would be unusually fortunate to have sufficient access
to computers to always use the word processor. The
ideas in this book take this into account. They suggest
‘quality not quantity’ - that is, they use the word
processor for tasks which have a real purpose, are
reflective or are more alive.

The children might also use the word processor as a
table to record their results - something which younger
children will find much easier to do than use a paper
table. Remember too, that if they have access to
ready-made pictures on disc, they can use pictures,
such as weather symbols, in a results table.

Children might write leaflets, advertisements,
newsletters and stories. They can make a poster on
‘saving energy’ or write a Which report on different
metals. They might ‘just’ plan an experiment or ‘just’
write a report. But, to help them, you can prime the
computer with prompt questions such as: what are
you trying to find out? Why do you think that

See also: o

Ideas section  page 69 happened? What have you leant from this?

Software page 126 In the Ideas section you will find many more such
examples. This section highlights a number of
interesting ways of using a word processor.
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Word processor glossary

Block - a section of writing you have selected to
format or move elsewhere.

Box - a rather ugly way of emphasising headings.

Centred - where you put the writing exactly in the
middle of a line. Useful for headings and sub
headings.

Change (Replace) - a feature which allows you to
change any word or phrase to another. For
example you can use it to change the name of
a person called Fred to Frederick, all the way
through your work. A useful feature in a longer
piece of writing.

Copy - where you can copy a section of writing in
the work to save you retyping it.

Cut - where you can remove a section of writing
from the work. You may paste it back
elsewhere in the work or even paste it into
another program.

Find (Search) - to find a word or phrase. Useful
for finding your place in a longer piece of
writing.

Font - a feature which allows you to change the
style of the letters from say, plain to decorative.

Format - where you can change the letter size,
style or font.

This is centred text - words are automatically K/ Centered
Some of the text in this paragraph has been selected W Selected
Once you have selected some text you might change how it looks or ev block

placed in the centre of a line.

delete it altogether.

This paragraph was selected and its style changed to italics.

Italics are useful for quoted passages, proper names and occasional emphasis.

This para is also Left aligned, like the one above it. Usually the wordwj/ Left
is set-up to 'left align' your work unless you ask for something else.

This paragraph is right aligned. You might use this for a heading.

This text is Justified - meaning the words are flush with both the left

and the right
margins. It is used in newspaper columns and W .
else. I don't like it much. Justified

This is an indented paragraph. An indent is the amount of space

a paragraph is inset from the normal margin. Use indents for li§ts Indented
of items and quotations.

Object - a strange but useful feature where you
can place a photo, picture or graph on your

page.

Paste - where you can replace a previously cut or
copied section of writing back into the work.

Select - where you can choose a section of
writing. For example, you might select a
sentence to put it in a bolder type.

Size - where you can change the size of the
lettering from small to large - for example, in
headlines.

Style - where you can change the lettering style to
bold, italic or bold and italic.

Tab - a special key on the keyboard which inserts
a long space. It allows you to line up columns
of words or numbers although the ‘Table’
feature does this better.

Underline - a rather dated way of emphasising
headings and side headings.

Italic
style

Aligned

Or to type an .
AW Right
The top Aligned

A LETTER.

IT tools
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Word processing ideas

our holiday
in the stars!

Making posters and advertisements

hildren might use a word processor to prepare

a poster on the moon, space travel, safety at
home, healthy eating, keeping fit or pollution. They
might for example, do some ‘research’ on
aluminium metal and then prepare a poster
advertising its features.

You will need a word processor that lets you use
pictures and large type.

Writing reports

hildren can write about their investigations.

Most word processor programs will allow
them to add graphs, and
pictures to their work. Some
will even allow them to add
clips of video.

Missing words exercise

ou can use the word processor to make a

‘missing words exercise’. Using your word
processor you type in the text, remove a few
words and leave spaces for them. These exercises
help focus attention on the written word.

12 Lie S IR WIUNGE SIUT 105 SR I Ll sl Lol

You can instead use Tray - a program which will
remove letters, at random, from a piece of text
which should be rich and short. This can be a very
educational, collaborative exercise.

Overlay keyboards

An overlay (or Concept) keyboard is a flat A3
r

A4 tablet which plugs into the computer. Later
versions work without wires, rather like a remote
control keyboard. It is an alternative to the
QWERTY keyboard. Instead of letters on key tops
you have symbols, pictures or even words. To use
it you place a sheet of paper on the tablet surface
and mark areas with symbols, pictures and words.
You then use a special program to attach words to
the areas on the keyboard. When the child presses
an area on the tablet, words are typed into the
computer.

The keyboard overlay can be a memory jogger and
a great help with spelling. In this way the keyboard
makes word processing accessible to younger as
well as special needs children.

There are also software versions of overlay
keyboards - programs such as 'Clicker' put the
overlay pictures and words on the screen and
dispense with a physical keyboard. The children
then mouse click on these pictures and

words instead of the keyboard.

You may well find these

software overlays easier

to set up than
Concep R

keyboard.
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Word processing ideas

Writing stories

he children can use the word processor to

develop a story. For example, they can write
about plants and light using the story-starter:
“One day Jo woke to find the sky was dark...”

Composition i

One day Jan woke to find
the sky was dark. So dark
that ...

v

Making a newspaper

newspaper project can provide an excellent
focus for science work. For example, the
children might prepare a science magazine or a
recycling campaign newspaper.

The newspaper might talk about the kinds of
materials that can be recycled and how these
materials find their way back into use. It can
explain how glass can be melted and reused, and
it can say why glass is sorted into different
colours. It might talk about the quality of recycled
paper and the uses of recycled paper. It can be
illustrated.

A class science magazine can feature the
discoveries of members of the class. The children
can talk about the investigations they did and
include pictures of themselves. They might talk
about their noise survey or about an investigation
to find the best brand of trainers.

There is scope here for a whole class project. You
can have teams of picture editors, reporters, sub-
editors, printers and so on, all working to an
agreed production schedule.

You need a program that gives a
decent print-out. You may
also need time, but the
evidence to date
indicates that
children
benefit from
such activity
enormously.

The Internet - connect up to the world

The Internet opens up the possibilities for sharing
this work with others, whereever they may be in
the world. More than a place to read other
people's work, it's a place to publish too. Get
yourself a space on the school web site and mark
it 'Our first web pages' so that it's separate from
the rigid prospectus and mission stuff - then get
publishing. Find out how to set up a 'blog'
(www.blogger.com) - it's a weblog or diary where
you can post things to the site as easily as writing
an email. If it's set up to be accessible, you'll not
look back. It is hard to overestimate the fun from
injecting a ‘live’ unpredictable element into school
work

IT tools
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Planning an investigation

Children's
worksheet

What this is about

This is about using a computer to plan an
investigation. You use a word processor or
PowerPoint to write prompt questions, such as
those below, and then save the file on disk. Then,
when the children are doing a planning exercise, let
them use the file as a prompt sheet.

The title of our investigation is...

We are trying to find out if ...

What | think will happen is ...

We think this will happen because ...

We will need the following to do this
investigation ...

What we will do is ...
What we will measure or look for is ...
In our investigation, we will change...

In our investigation, we will keep the
following things the same ...

To be safe we will make sure that ...

| have learnt that ...

0
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A word about printing

Printing work from the computer is so
important. You can look at your work and test
how it looks or how it reads - much better when
you are away from the
computer. And being able to
produce a quality printout can
seriously change your
children’s aspirations: if the
end-product justifies more-
effort they make more-effort.
It is such a shame that while you can connect to a
computer on the other side of the world, it's hard
to connect to the printer on the other side of the
desk!

You may be fortunate in having a permanently set
up system where you never move or change the
computer, software and printer. Some machines
have an intelligent plug-and-play arrangement
which resolves some problems. If you have a more
problematic system, here are some general 'tips'
for success:

Connect up, then switch on the printer

You can damage some systems by plugging things
in live, so it’s safer to connect things when they are
switched off.

Install the printer driver for the make of
printer you use.

It's a once-only job: your computer needs to have
the printer driver software installed before you run
other software. (If you use a USB printer, as a rule
you install the driver software before plugging in
the printer).

Why? Your word processor sends messages to the
printer using another piece of software called a
printer driver. This translates messages from the
program into a code that the printer can
understand.

Check that the printer paper is in position.

If you start printing when the paper is not
adjusted squarely, the margins and page breaks
might be wrong. Use good paper for inkjets, half-
good paper will also do nicely and is affordable.

Check the printer is set and ready. Switch it

Run your software

Your word processor software may need to know
what printer you are using so that it can adjust
itself for the appropriate size paper, fonts or
colours.

Save your work and then print your
document.

Save your work before printing - if something goes
wrong during printing it's rare to recover elegantly
from the problem.

When you ask the computer to print, a stream of
messages is sent to the printer. The first messages
to be sent are the most important messages - they
tell the printer what to do with later messages.
That means that if you switch off the printer
during printing, or the mechanism fouls up, the
printer can forget what it is meant to do. The
simple remedy is to print from scratch.

If you ask the machine to print while the printer is
‘off’, your computer may lock-up because it cannot
send the printer any messages. Or the printout
might have been stored on the disc and sit there
waiting for you to rectify the problem: you will
need to switch on the printer as well as tell the
computer that you have done so.

Slap yourself and next time buy a better
printer.

You can choose from several printing technologies.
Whichever you choose, reliable paper transport
and storage - a paper tray for example -
overcomes many common printing problems. Don't
buy brands you've never heard of. Laser printers
give good black images, like a photocopier, and
they are inexpensive. Ink-jet or bubble-jet printers
work by squirting ink at the paper and the print
quality is very good. They come in black, colour
and 6-ink photo versions - the photo model is the
one you want. If it has a camera card slot that
matches your digital camera, you will fly.

Dot-matrix printers often produce grief as well as
disappointing printouts. Put a 'kick-me' label on
your problematic equipment - a daily kick will
bring forward the day when you have to replace it
with something less stress inducing. By all means
persist with what you have, but a printer you can

IT tools

. . . Section
off and on if you are unsure of this. trust will reduce stress levels and change
) o aspirations. 2
Why? The computer expects the printer to be in its
normal start-up condition when you ask it to print.
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Graphics programs

Graphics are a child’s first language. Tools which
allow children to illustrate their investigations and

®observations can only help them to communicate better. It is hard

to imagine a piece of scientific work without graphics.

Drawing programs allow children to draw perfect lines, rectangles
and circles. That alone makes them valuable for drawing diagrams.
They also allow children to easily correct errors, make things bigger
or smaller or copy a picture from one place to another. They can
build up a library of pictures and constantly recycle them. They can
even use clip-art libraries - discs you can buy with lots
of pictures on one topic. They might drop these pictures
into stories, reports and word processor tables and
save much time and effort. With a set of animal
pictures on the screen you might even setup a sorting-
out exercise. There are however, programs like My
World (Semerc), listed throughout the Ideas Section,
which are specifically set up for this type of exercise.

For some types of illustration, photographs are essential.
There are various devices to get photographs into the
computer. One is the scanner - an affordable accessory
which teachers and children will find many uses for. It
allows you to use pictures in your work with ease.

= Another device is the digital camera which, as it uses a
chip rather than film, gives you instant photographs. This makes so
many projects realistic it's an essential resource. Use one to make a
pictorial database of creatures they found on a field trip. Otherwise,
simply get your ordinary photographs developed straight onto a
CD-ROM disc.

Science is rich in processes that need a moving image to explain
them. Children might use a video camera to record minibeasts in the
field or in their investigations. Using multimedia software like
PowerPoint they can assemble all these pictures, sounds and
video. For a project on the solar system say, all this multimedia
may be the ideal way of approaching the subject. The result is a
very, very long way from the exercise book we've been wedded to.
Ho hum, a divorce is on the cards.
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Modelling

he natural and physical world is complex. In

science we try to understand it, or parts of it, by
breaking it down into manageable parts. We build
models to represent these parts.

Modelling tools

A ‘part’ of the world might be the home, a forest, a
seashore, or even the human body. A computer
program, perhaps on a CD-ROM or on DVD can
model these. It can give us a chance to explore, to play
with variables, to test ideas and gain an insight into
how things tick.

Model builders, simulation programs and adventure
games are the sorts of computer programs that allow
us to do this. Each is a distinct type of program
although that distinction is frequently blurred in
practice.

Model builders and spreadsheet programs allow you
to build models, to explore and to change them.
Simulation and adventure programs merely allow you
to explore what they provide.

Modelling is fascinating and thought-provoking. There
are many gripping science examples that are well
worth exploring. Modelling can tax the brain heavily
and will miss some children completely. But now and
then you will find a piece of software which makes a
difficult idea much more accessible. These are listed,
under their respective topics, throughout the Ideas
Section - look for the IT: Modelling labels.

IT tools
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The Internet

|t’s no longer a rumour that the Internet

can change lives and education. By now you have
seen how to get information to the classroom with a
click. You can ‘surf to find out about the world use of
energy, the life of polar bears or all there is to know
about planet Mars. You will see weather reports and
web cams from across the globe. When you search’,
you're not just searching books in the school library -
but every book, every encyclopaedia, stored in
computers all over the world.

The Internet isn't a tool like a word processor, it's a
medium offering unusually convienient access to even
the most ephemeral material. You need this in front of
you right now - you need it so that when you're
working in class, you can indeed visit the relevant
museum or habitat or newspaper article.

However, visting the Internet is like visiting a library
where the librarian’s been away for ten years.
Organising the Internet for schools is a huge task that's
starting to happen (as the National Grid for Learning
in the UK).

Our key advice is to find a good start page. Look for
a 'portal’ where other people, acting like librarians,
can save you a lifetime of searching. Eg see
www.ase.org.uk

For starters check out the ASE and also take a look at
www.rogerfrost.com where we'll point you to a few
places and resources that caught our attention.
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Ideas for using information technology in
science work

sing IT develops pupils’ skills in handling information.
These skills are not only valuable ‘life skills’ but they also
enable them to delve deeper into science.

The ways in which information technology can help science
are varied. It can help pupils to understand. It can offer a
focus for discussion. It can provide access to rich source
materials. It may simply remove unnecessary effort - which on
the surface saves time, but looking deeper brings pupils closer
to using what we call 'higher order skills".

This section shows the very many points in the science
curriculum where IT can help teach science. | hope readers will
be encouraged to build some of these ideas into their teaching
and get a measure of what IT can add to science.

Key to the entries in this section:

Science 'idea' headings are...

... followed by one or more science activities

... which are described - what to do, what soft-
ware or hardware to use and some questions
you can ask or explore. Where appropriate, the
description gives a reason why the activity is useful
and what it is trying to teach.

Software titles is listed so: Bodymapper (Age 4-
13) which shows age suitability, machine version
and the supplier. Addresses are given at the end.

Then, there are the small print footnote entries showing which
information technology skills are involved. This may be: Handling
information, Communicating using I'T, Measuring, Controlling or

Modelling with I'T.

Software

Software titles come and go - and mostly they go. If a title here falls out of your supplier's catalogue - do search the Internet because it's just
possible a shop somewhere has a copy on its shelves. If we can’t promise this always works, you can strike lucky.

Choosing software, like choosing any book is subject to taste and teaching style. Where software has merit and been used successfully it has
been recommended. You are especially welcome to recommend software - write to books@rogerfrost.com
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Using IT in... ourselves

The parts of the body

All about the body

You have a good choice of CD-
ROM software to allow chil-
dren to get to know the body.
Dorling Kinderdey'sThe
Ultimate Human Body (age
9-16, CD-ROM on mail order)
is the most impressive of these and children could
use the section called ‘The body machine’. Younger
pupils could use the section where they remove
parts of the body but more appropriate is DK's
My Most Amazing Human Body / Become a
Human Body Explorer (age 6-10, CD-ROM on
mail order) - see the section on eating and exercise.
3D Body Adventure (age 10-16, CD-ROM for PC
on mail order) is fun, gets you wearing 3D glasses
and is well worth a look if you're lucky enough to
find it. Microsoft’s Magic Bus Explores the
Human Body (Age 6+, CD-ROM for PC on mail
order) is excellently produced and a great deal of
fun - too much fun really.

Find out
about...

There are other, still good, titles - BodyWise (age
9-14 from Sherston) has body labels, animation,
graphics and a quiz. Bodymapper (age 4-13 -
deleted) was a deserving award winner with 'make
your own body labels’, and an ‘ourselves’ data-
base. All about Ourselves (age 4-7 from SE-
MERC) is made for school and is likely to find
favour - a body labelling exercise is one of its
many components.

I'T: Modelling

What do the parts of the body do?

The class can do
research on the organs
of the body. They can
agree on the type of
information they want,
be that what the organ
does, where it’s found
and how big it is. They
can then use a word
processor to create a table. The word processor
allows them to produce a collective effort without
the usual mix of handwriting.

I'T: Communicating

What types of joint can you find in the
body?

Find out about the different types of bone joints in
the body - use a book or a CD-ROM such as
Dorling Kindersley’s Ultimate Human Body (CD-
ROM - mail order). Record your findings in a table
on your word processor. The word processor
helps the children to work as a team and allows
them to edit their writing as their
ideas develop. They can list the

types of joint they find, where they
might find them and what kind of
movement they do.

Skeleton (Age 8-13 from AVP)

is a unique program where

children practise measuring /

using their body. They enter !

the size of their bones and

can print out a life-size bone

or indeed a whole skeleton.

The PC version is very outdated -

though it does work. Younger

children can also assemble their

bones, but on screen using My

World - Skeletons (PC/Arc from

Semerc). In Learn about Skeletons

(age 4-9 from TAG) the children can again con-
struct and print out a human skeleton. Dorling
Kindersley’s Ultimate Human Skeleton (CD-
ROM - mail order) 'looks’ good but there is much
here you would not ever use.

I'T: Handling information / Modelling
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Using IT in... ourselves

Do you know your body? Which muscles are the strongest?

When you have done You can compare the strength of different muscles
some research work on Can you see it on the using forcemeters and bathroom scales. You might
the parts of the body outside of the body? ask the children how they could measure the

you can use a branch- strength of their thumb or their legs, triceps or

ing database pro- biceps. Which muscles do they think are the strong-
gram to build up a l l est? How do their results show this? A spread-
key about them on ves No sheet provides a ready-made table for recording

the computer. The Does it pump the results - it will also allow them to draw a bar
children have to Eye? blood? graph showing their muscles’ strength. What do
think of a ‘part’ and the tallest bars tell them? Can they sort the mus-
the computer will ask cles into two groups - strong muscles and weak
them questions to try to muscles?

find out what
it is. This is a See the [ A Je] c T o Tel r I 61
See the d t b 1|Muscle power
branching Very Useful ata qse 2|Muscle  Force Ne Muscle power
. . . topic Thumb 10 +
database | exercise for getting children to observe P 2 L:g";
. . 51
topic and think carefully about the body 5| Triceps
6| Bi 0~
(0] rg ans. = epe Thumb Legs Triceps Biceps
I'T: Handling information g

I'T: Handling information

About me

Younger and special needs
children can fill in screens
with information about
themselves using My World
- Me (from Semerc).

What is the most
common eye colour?

You can do a survey of eye colours
and use a database program to record the
results. You might ask: what is the most common
eye colour? Does it have anything to do with your
hair colour? How would you show if it has? The
children can choose from a table, a
See the | Pie chart or a bar chart for the best
database | Way to display the answers to these
topic questions.

I'T: Handling information
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Using IT in... ourselves

How do we differ?

You can do a survey of children in the class and
answer a range of questions on how we differ. For
example, you might ask if girls are taller, or if tall
people have bigger hands or if those with long legs
jump higher? Does height have anything to do with
shoe size? How are our reaction times different? Is
our lung capacity different? Does lung capacity
have anything to do with our chest size? And so
on - but see the worked example in the database
section.

With older pupils, this activity offers an opportu-
nity for testing ideas, measuring and analysing
data. Younger pupils should focus on just a few
questions - as in the previous two activities. You
can put the data into a database program - or
with much less fuss into Bodymapper (if you have
it it's for age 4-13) - which also has a lot of infor-
mation about the body. It is good introduction to
a database program.

I'T: Handling information
How high can you leap?

As with the previous activity, you can do a survey
of how high people jump but this time use a
spreadsheet program to record the results. The
spreadsheet gives you a ready-made recording
table and can produce pie charts and bar charts:
which graph best shows the results of the class?
Do people who can leap higher have anything in
common?

A B c T b T T F T 6 T ]
1|High jump

15 —
2| Name |Leap High jump L
3 Jill 10 10 + ||
4| Yit Wong 12 51 L
| 5| Surjeet 11 L

¢ Nidram 9 0 ‘ ‘ :
- Jil Yit Wong Surjeet Nildram —
8| i B

I'T: Handling information

Who has the biggest hands?

Some hands are bigger than others - you might
pick up as much sand as you can

and then weigh the sand. What
feature of your hand helps
you to pick up the most
sand? Is it your hand span?
Your thumb size? Try this
with the class - weigh the
sand they can hold and
measure their hands. You
can record your results in

a database program -
and then draw scattergraphs of say, sand against
hand span, to see if there is a pattern. What do
you find? Who has the biggest hands? If someone
said they had big hands, what would you measure
to find out? This is an interesting project for a
bright group and it involves lots of measurement
and data handling.

Who has the biggest hand?
Name Sand Thumb
Jill
Yit Wong
Surjeet
Nildram

Middle  |Span

I'T: Handling information

How we grow

How do we grow?

Our bodies do not grow uniformly - for example,
the trunk grows much faster than the head. You
might take a child of average height from each age
group and line them up. You take measurements
of head, trunk, legs, arms and overall height. You
use a database program to record the results.
Using a spreadsheet you could sort the list into
order and plot a set of graphs - one for head, one
for arms and so on. You might ask: which part of
the body grows faster? Which part grows slower?

I'T: Handling information

Write a diary telling how a baby grows
inside its mother?

Children can draft and develop their written work
using a word processor. They might write about
the growth of a baby, and use a diary-style. They
might work as a team, print it out, discuss it
further and refine it.

I'T: Communicating
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Using IT in... health

The senses

How fast are your reactions?

You can measure
reaction time using
a pair of switch-
type sensors - light
switches, light
gates, pressure
pads and crocodile
connectors that
you find in sensor
Rits. One person
breaks a light
beam or jumps on
a pressure pad or bangs two pieces of metal
together (using the connectors) and the other then
has to break the light beam on another sensor. The
software will show the reaction time. Can you get
a consistent answer? Or does your reaction time
improve after a few goes? Are your reactions
better in the morning or in the afternoon? Do you
react better to ‘seeing’ or ‘hearing’? Can you
suggest reasons for your findings?

I'T: Measuring
How do the ear and eye work?

A sound sensor is a very good
model of how the ear works. It is
a microphone with a membrane
that vibrates in a similar way to
the ear drum. Likewise the light
sensor is a good model of the eye:
) it has a lens to collect the light, a
light sensitive part like the retina.
Then, in both cases, there are wires (like nerves) to
carry a message to the computer (or brain).

IT: Model

Which flavours are easiest to taste?

How could we show that our eyes affect our sense
of taste? The children can try to identify different
jelly flavours, with and without a blindfold, to see
how important sight is. They might record their
results in a spreadsheet program - and then make
a bar chart. Which jelly is the easiest to identify?
Do people make more mistakes when blindfolded?
What clues do our eyes give us? Do you think
smelling the jelly helps? Do you think smelling the
jelly is more important than tasting it?

A | 8 [ ¢ [ b | E |
Jelly tasters

1

2| Name Raspberry Orange Stawberry Lemon
3 Jill Yes

4| Yit Wong Yes

5[ Surjeet Yes

6| Nildram Yes

I'T: Handling information

Exercise

Does your breathing and pulse change when
you exercise?

When you exercise, your muscles need extra
oxygen and sugar. Children can measure how
many times they breathe in 30 seconds before,
during and immediately after some exercise. What
does exercise do to their breathing? How do their
lungs help the muscles during exercise? Try meas-
uring your pulse too - what does exercise do to
your pulse? How does your heart

help your muscles during exercise?

You can record your heart sounds

using a sound sensor pressed to

your chest. Special breathing and

pulse sensors can be connected to

the computer too. Pulse reading

wrist watches make an inexpensive

alternative.

I'T: Measuring
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Ideas

Using IT in... health

Who is the fittest?

How could you find out who is the fittest? Fitness
has something to do with how quickly our bodies
return to normal after exercise. The children can
collect pulse or breathing readings from others in
the class. They can record their results in a
spreadsheet program and use these to draw
graphs. How does the graph show who reached
the highest pulse? Is this person the fittest? How
does the graph show who is the fittest?

A [ B [ ¢ T o [ E [ F [ @

Pulse

Name At rest During 1 minute 2 minutes

Jill 80

1

2

3

4| Yit Wong 85 140
5| Surjeet 130
6| Nildram 120
7|
8|
9
0|
1

110
100
90
80
70 4

I'T: Handling information

Does your temperature change when you
exercise?

When you exercise you use energy and some of
this appears as body heat. You can use a tempera-
ture sensor to meas-
ure this by holding a
temperature sensor
in your hand, or
taping it to your body.
Start the computer record-
ing and measure your tempera-
ture as you rest, exercise and recover.
Does your temperature rise when you
exercise? Does it rise immediately you start to
exercise? How soon does your temperature return
to normal? How does the graph show you this?

I'T: Measuring
Is there water in our breath?

There is a little water in the air,

but we add to it when we breathe

out. This water comes from our =

food. You can use a humidity N

sensor to measure the water level in the

air you breathe. You simply breathe out

over the sensor and watch the trace of the screen
rise. Is there more water in the air or in the air you
breathe out? If you exercise (i.e. you burn more
food) do you breathe out more water? Why do

Section youy think this happens?
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I'T: Measuring

How do hospitals keep us alive?

You can use a computer control box

See the | to imitate a baby incubator. You might
control | use a temperature sensor and a
topic battery operated fan connected to a

control box. You then write a control
program to monitor the temperature
and switch on the fan if the temperature goes
above a certain level. This is also a very good
‘model’ of the way we keep our body temperatures
steady. See the control section for a worked
example.

IT: Control

How can we keep healthy?

You can get the children to
research the ways we can
keep healthy and they can
use the computer to produce
a poster on this. So they
might cover food, exercise,
drugs or smoking and
include pictures with their
information, statistics or
whatever. The computer helps, not just in assem-
bling the elements in the poster but in allowing
them to test a draft on their audience.

I'T: Communicating

What do you know about drugs?

Drug Sense tells about drugs and their effects
using cartoon characters. More than facts there
are plenty of exercises and games to reinforce the
information. This is a rare, high quality title (age 7-
11 for PC/Mac from New Media or mail order).

Why don't people stop smoking?

To make children aware of how
they can be drawn into a
dangerous habit, the children /
can do a survey to find out why

people took up smoking. They

might start by discussing what they could find out
by doing such a survey and move on to recording
and analysing their results with a database
program.

I'T: Handling information
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Using IT in... food

How much sleep do you get?

The children
can do a
survey to find
out how much
sleep people get.
They might raise
questions such as: do older people get less sleep,
or do girls have earlier bedtimes than boys? Using
these questions you choose the information you
need to collect - for example, bedtimes, waking
times, sex and age. You can then enter the results
into a database program - a program which
stores the data in a systematic way and allows the
children to analyse their data. They might get the
program to calculate the amount of sleep each
person gets. Or they can draw a histogram or
count graph showing how sleep varies across
different age groups. And if they repeat this graph
with just the girls’ data and with just boys’ data,
they can compare the two graphs side by side - do
girls have earlier bedtimes than boys?

I'T: Handling information

Do people with wider chests have bigger
lungs?

Larger people need more lung

capacity - if only because they have

more flesh to feed with air. The

children might suggest that taller

people have bigger lungs. They might discuss how
they can measure how big their lungs are. They
could try two approaches - one is to measure their
chest size before and after a big breath. Another is
to blow into a tube inside a large upside-down
container of water - and then measure the water
displaced. They can record their results, such as
height, chest size and lung size in a database
program. This they can use to draw graphs. For
example, they can sort the database on children’s
height and then plot a bar graph of lung size. A
steady increase in the bars shows that your lung
size does increase with your height. How then does
your lung size change with your chest size?

A [ B C D E F G
Lungs and chests
Name | Height | Chest before| Chest after | Difference
Jill
Nildram
Surjeet
Yit Wong

T Lungs and chests

Jil Nildram Surjeet

Yit Wong

olo|lw|v|a|a|sr|w|nw]|=

I'T: Handling information

What foods will give us a good diet?

The children can research a food
and use the word processor to
produce an advertisement about
it. They might cover cereals,
bread, fruits, nutrients or
additives and include pictures
with their information. If they
need to use photographs from
packaging they can capture
them for the computer using a hand scanner. The
computer helps, not just in assembling the ele-
ments in the poster but in allowing them to pre-
pare a first draft for market research.

IT: Communication

What do we mean by ‘food gives us energy’?

Burning some food - a biscuit, a
crisp or peanut is the classic way to
illustrate that foods contain energy.
You burn the food to heat up a
container of water. By placing a
temperature sensor in the water
you can show the rise in tempera-
ture very graphically on the compu-
ter screen. You might ask: what does the graph
‘do’? Why does it rise? Where does the energy
come from? How do foods compare?

I'T: Measuring

How long should we leave frozen food to
thaw?

You can freeze the end of a temperature probe
inside a sausage - and then take it out of the
freezer to record the temperature as it thaws. The
computer screen will show how long the food takes
to thaw. Does the temperature go up steadily?
Does it change all of a sudden? Why does food
packaging tell us to defrost the product thoroughly
before cooking? Is it possible to cook the food - in
say, hot water and the inside remain cold? How
could we show this?

I'T: Measuring
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Using IT in... food

What helps bread dough to rise?

Yeast, a live fungus, needs

warmth to make bread. You can

monitor the rise of bread dough

by resting the lever arm of a

position sensor on the dough. The sensor

will show the rise of the dough as a graph

rising up the screen. You can ask: how could we
find out if the bread will rise faster in the warm?
And even: will the bread rise faster if we give the
yeast extra sugar?

I'T: Measuring

Which cereals are the most nutritious?

Get the children to prepare a table
about cereals using a word proces-
sor - an exercise which involves

U organising data. They can use the
list of ingredients on the packaging and then
record whether the cereal has
oats or wheat, has sugar,
honey, salt, yeast, milk
powder and so on. You
can discuss the roles of
the various ingredients -
for example, honey is
better than sugar, milk powder
makes it creamy, salt brings out the

taste. Which ingredients provide energy? Which
ingredients provide fibre? Which ingredients are
cosmetic?

I'T: Communicating

Which is the most popular fruit?

The children can

do a survey to 12
find the most 10
popular fruits - an g
exercise to get
them to record,
organize and S )
analyse data. 8
They might use a

checklist and ask which fruit is liked best, or they
might score a list of fruits - scoring their favourite
as 1, the next favourite as 2 and so on. They can
place their results in a graphing program to
produce a bar graph. What does the graph tell
them? Are there other types of graph, which would
show the results better?

=)
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I'T: Handling information

Which foods have the most energy and
fibre?

You can answer many
questions using the
nutrition information
panels on food: which
food has the most sugar?
Which has the least fibre? Which has the most
protein and the least sugar? The children can use
their recording skills to enter nutrition information
into a database program. And as they analyse
the data they will learn about the key ingredients
in food. Using the program they can sort the foods
to find which has the most of each ingredient, they
can search for those foods with protein more
than... and sugar less than... If you restrict the
foods to cereals or spreads, you'll have a set of
data to make some useful comparisons. There is
also the Food Glorious Food datdfile to run with
the Pinpoint database program (age 9-14, For
PC/Arc from Logotron). Search the Internet for
'slimming’ or 'weight loss resources’ as there are
diet analysers are several of these sites.

Breakfast cereals
Cereal Energy Protein|Carbo|(Sugar) Fat Fibre Sodium
Puffed wheat | 1370 153 | 62.4| 03 1.3 56 0.004
Honey Nut 1626 6.1 | 183| 333 52 46 06
Chocohoops | 1832 6.1 74 | 274 127 28 03

I'T: Handling information
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Using IT in... food

How much of a banana is edible?

Different size bananas
provide different amounts
of edible banana and you
can do an interesting ‘scien-
tific analysis’ exercise to prac-
tise some maths. You will need a

couple of different brands of bananas and weigh
the fruit before and after peeling. You enter the
results into a spreadsheet program and use it to
calculate the amount of edible fruit. You can get
the program to draw a bar graph to compare the
bananas: which brand has the most flesh? You
could take cost into account too - and use the
spreadsheet to calculate how much flesh you get
for your money.

Similarly, you might compare brands of pop corn -
they give different amounts of popped corn when
you cook them. Here you can measure the weight
of corn you use, how much gets popped and how
much it costs. Using a spreadsheet you can
prepare a Which? report to point to the best
brand.

A B C D E F
1 |Bananas|
2| Brand |Weight| Cost|Whole weight Peeled weight|Cost of banana
3 g9 £ g g £
4 | Canaries
5| M&S

I'T: Handling information
Can you design a balanced diet?

You can get the children to design a balanced diet
- putting them in the role of dietician in a hospital.
You tell them that each meal
must have some fruit, some
starchy food and some
protein and then they can
use the word processor to
design a meal. They can
offer their meal for discus-
sion - and when they are
happy with it, they can turn
it into an attractive menu card.

I'T: Communicating

Where does food come from?

When you have done
some research on
foods you can play a
20-questions game on
foods - one person

Is it a mixture of
cereals or fruits?

thinks of a food, while ¥ Y
the others hOVQ to CISk <Alpen?> Is it made of oats?
questions to find what

it is. After this you can |
use a branching
database program to ey | A
build up a similar set G,,,,dge> <K,,5p,es>
of questions on the

computer. The data-

base will allow you to identify any food by an-
swering a few questions. This exercise encourages
children to think ‘scientifically’ about food.

I'T: Handling information
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Using IT in... animals

Variation and classification All about dinosaurs

All about minibeasts

You can get the children to use
a CD-ROM or database of
minibeasts for a project. They
might find out how an animal
moves, how big it is, how
many legs and how many
wings it has. They can describe how many parts its
body has, and how it is camouflaged. If you still
have it, you might use Garden Wildlife (age 7-
11, CD-ROM) which had information and photo-
graphs on over a hundred garden creatures. It is
nice, simple to use and great
if you are ‘into’ wildlife.

Find out
about...

Insects for PC from Ransom/
AVP) is better still - identifying
Reys, insect sounds, beetle-
maker and interesting bits of
film - very likeable and diverse
things to do. Spiders (age 5-
9, CD-ROM from RM) is a
picture book which reads the
text to the children. It’s acceptable. Another title in
the same series is Butterflies (age 6-8, CD-ROM
from RM) - a glossy picture book would be as
good.

Younger and special needs children can assemble
minibeasts, build minibeast scenes and show life
cycles and food webs using the lovely My World
2 - More minibeasts (PC/Arc from Semerc).
Learn about Insects (age 4-9, from TAG) is
worth a look.

There are several CD-ROM
titles with all you want to
know about dinosaurs. They
get the children thinking about
the diversity of life: which
dinosaurs had tails? How did
they protect themselves? What did they eat? Which
ones would make a meal of you?

Many CD-ROMs are aimed at a higher level but
most have picture you can use in projects. Search
the Internet for Dinosaurs if you don't have the
following titles. Microsoft’s Dinosaurs (age 10+
CD-ROM) is exciting enough if you still have it -
and even though the videos are poor. Dorling
Kindersley's Dinosaur
Hunter (age 9+, CD-ROM
- mail order) is worth
having in a library - it's
designed more for brows-
ing than finding things.
There is also a Dinosaurs
datdfile to run with the
Pinpoint database
program (age 9-13, from
Logotron) - but it’s not as
much fun as CD-ROM.

Find out
about...

LN

Younger and special needs children can assemble
dinosaurs, fit them in landscapes and do simple
matching activities using My World 2 - Dino-
saurs (PC/Arc from Semerc). Learn about Dino-
saurs (age 4-9, from TAG) is worth a look.

I'T: Handling information
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Using IT in... animals

Can you identify an animal?

Getting the children to build
a branching database on
animals is an excellent way
to make them observe

Does it live in water?

animals closely. You can e ro
start with a collection of <Wha,e?> ,
animal pictures and sort

them into groups. Or you I
can play a ‘20 questions’ Yes o
game where the class have Rat Livard

to guess the

animal one child has

chosen. After these starter activities
they use the branching database
program to ‘teach’ the computer
about the animals in their collection.

See the
branching
database
topic

I'T: Handling information

What are our favourite
pets?

The children can do a survey

to find the most popular

pets - an exercise in record-

ing and organising data.

They might give out a list

and ask their peers which pet

they like best, or they might get
them to score their favourite as 1, the next favour-
ite as 2 and so on. They can put the results into a
graphing program and produce a pie chart.
What does the graph tell them? Is the winning pet
way ahead of the second best? Are the less popu-
lar pets much less popular?

NS

Children can add ready-made pictures of zoo
animals, birds and pond life to their written work
with Just Pictures (PC/Arc/Mac from Semerc).

I'T: Handling information

Can you make a device to feed the cat?

Using a computer control box you can create a
device which meters out food during the day. The
children can use a control program to activate the
device at certain times of the day.

IT: Control

What is alive?

The children can do a
survey of a patch of
ground, and list and
sort out the things
they find. They might
use a portable compu-
ter to take notes, but
whatever, they can
use a word proces-
sor to sort the things they find into living, non-
living, once living but now dead or never living.
Modern word processors make it very easy to
move text around on screen to experiment with
their ideas.

I'T: Handling information
How do animals keep warm?

You might have heard that
penguins huddle together
to keep warm. This shows
how animals adapt to their
environment. The children
can investigate whether
this really helps them - by
using tins of hot water
dressed as furry mammals.
They could arrange one tin
on its own, and another as
part of a huddle. They
could then use temperature sensors to compare
how fast the lone and the huddling animals cool.
This activity requires some good planning and it’s
worth doing a test run and discussing ways to
make it fair.

You can also see how fur helps animals in their
environment - investigating any of these questions
using tin cans, warm water and temperature
sensors: how does fur help an animal? Does fur
still work when it is wet? When animals are cold,
skin muscles pull their hair up straight - does ‘fur
up’ work better than ‘fur down’?

Huddling

animals

I'T: Measuring
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Using IT in... animals

How do animals keep cool?

The elephant’s ears work like a heat radiator -

allowing them to keep

cooler in hot condi-

tions. The children

can make elephant N

ears out of cooking |

foil and then attach ,

them to a tin. You ‘

can fill the tin with

hand-hot water and they can measure how fast

the water cools using sensors. If you have two

temperature sensors you can compare this with

a tin ‘without ears’. A desk fan will help speed the

cooling. Have they made the investigation a fair

test? What does the graph on the screen tell them?
I'T: Measuring

How does our pet live and grow?

Having a pet is a good opportunity to
study and record how it lives and
grows. The children can record how
the pet behaves and how fast it
grows. They can weigh it daily or
measure how much it drinks and
eats. They can keep their observations in a

word processor - adding bits daily. Unlike a
paper diary it need never be spoiled by a messy
entry. Daily measurements can be kept in a
spreadsheet program - building up day by day to
show the pet’s growth. Is there a growth spurt? Is
there a pattern in the results? Does the pet eat
more as it gets bigger?

A |l B JcC D E F
Basil's weight chart
Date Weight

If you place a light sensor in the cage you will
see a response on the screen each time the animal
moves near it. So by using computer sensors you
can also record the activity of a mammal over 24
hours. It will help answer questions such as, how
much time is spent in the nest and whether the
animal is busy by day or by night. Teachers have
used all sorts of sensors to monitor animal behav-
iour, like putting a temperature sensor in a nest
or putting a light sensor near a hamster’s exercise
wheel. In one example, a light sensor was placed,
using Blutac, against a fish tank to pick up the
fish’s swimming movements. They covered part of

Section ‘o tank with black sugar paper and could record

which part of the tank was the most used.

I'T: Measuring

Do animals have special needs?

Suppose you were made head
keeper in a safari park. What
animal will you keep? What does

it eat? What else do you need to
provide for your animal? Does
your animal prefer dark or light?
Why might it like the dark? The
task is a good stimulus for research
on animals and their needs. To do research they

can use books or CD-ROM resources (see below).
Have the children use ~ PowerPoint to prepare an
information card about each animal
they keep. They can use the ready-
made pictures of zoo animals in
Just Pictures (from Semerc).
Otherwise search the Internet at
www.google.com/images

I'T:

Handling information / Modelling
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Using IT in... animals

All about animals

The CD-ROM and the Internet
are valuable tools for chil-
dren’s research on animals.
They can browse out of
interest and your teaching will
raise questions which these
encyclopaedic resources may help to answer. For
example: how does the animal protect itself? How
does it feed? Which animals are carnivores? Which
are herbivores? Which are omnivores? How are
their teeth the same?

Find out
about...

The children can use the word processor to
record information. They can use it to build up a
table from their search or add pictures ‘clipped’
from the screen.

Microsoft’s Dangerous Creatures (age 9-16, CD-
ROM - no longer sold) looks at 250 wild animals
and has video, photos. This is good even if the text
is difficult. It covers useful themes like teeth and
eyes and you can re-use the material in your word
processor. A primary resource pack is also avail-
able for this. Microsoft’s Explorapedia World of
Nature (age 6-10, CD-ROM NO LONGER SOLD)
is more playful, but still surprisingly good for
home or library. Dorling Kindersley’s Bird or Cat
(age 10+, CD-ROM for PC/Mac) are more exciting,
but hard overall. Farm animals (age 5-7, CD-
ROM from RM) is a picture book and again the
text is read to you. Not exciting, but maybe useful.
Lastly, check out Sherston (at www.sherston.com)
who have several CD’s of the stuff including
Badger Trails (age 6+, CD-ROM) an 'adventure’
game with very good learning potential.

I'T: Handling information

Life cycles

Children can demonstrate their
understanding of the life cycles
of the ant, bee, ladybird,
butterfly and spider using
My World 2 - Life cycles
(PC/Arc from Semerc). They
have to assemble a life cycle on the screen using
the pictures that come with the program. The
program adds a little colour to doing the same as
a paper cut-out.

I'T: Modelling
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Using IT in... animals

All about life in water

Microsoft’s Magic Bus
Explores the Ocean (CD-
ROM PC on mail order) is a
great deal of fun and excel-
lently produced title based
around the TV series and
book. The learning is very slow-going but this
brightens up the topic.

Find out
about...

Children using a word proce
might appreciate having the ‘
ready-made pictures of '
pond life with Just Pic- ‘
tures (PC/Arc/Mac from Semerc).

I'T: Handling information
All about habitats

The CD-ROM is a valuable tool for children’s
research.

Picturebase - UK habitats (age 11-16, from
AVP Net) is a straightforward library of pictures
and spoken text about the range of habitats found
here. Useful if unexciting. A Picturebase - World
habitats disc is also available and includes desert,
savannah and rain forest. Badger Trails (Age 9-
11, from Sherston) is a good adventure game
where the children play the ‘part’ of a badger and
try to return it to its sett.

I'T: Handling information

Section

Do a habitat survey

You can do a habitat survey
or minibeast safari in the park
or pond to record how things
live. There are many questions
to ask: what animals did you
see? What were they doing?
Where did you see them? How many of each
animal did you see? How do things change from
place to place? Why might this be? How are the
creatures adapted to living here? How do the
animals feed? How do they move? How are the
animals camouflaged? Why
are they camouflaged?
What do the living things
here need? What do they
get by living here? What
happens in the winter? How
did these animals get here?
Which animals live in only
one sort of place, which are
more adaptable? Choose
two animals, how are they similar? How are they
different?

You will find lots to write about, lots to record
and a word processor can help children to
organize their findings. Some groups including
younger groups will appreciate a computer word
bank - for this you can use a 'Clicker’ grid or an
overlay (‘Concept’) keyboard with your word
processor. When the children need a particular
word, they press on the overlay keyboard

to have it typed into their work. You
have to prepare this in advance -
you put pictures and useful words
on a sheet on the keyboard and
type the words into the program.
Several suppliers (Semerc, Cleve-
land, Cd computing) sell packs of
lay sheets for all sorts of topics.

Find out
about...

The children might use a graphing program to
record how many of each sort of animal were
found under a tree, in the open, under a hedge.
They can also use My World 2 - More minibeasts
(PC/Arc from Semerc) to assemble minibeasts,
build minibeast scenes and show life cycles and
food chains graphically. You might even prepare a
Clicker grid or Concept keyboard overlay with
a map of the area drawn on an overlay - such that
when they press on the map, the screen shows
what was found there. Programs such as Phases /
Touch Explorer Plus do this.

I'T: Handling information
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Using IT in... animals

Wot eats wot?

The children can use the Internet
or a CD-ROM on animals to look
for elusive information. Dorling
Kindersley’s Eyewitness Encyclo-
paedia of Nature (CD-ROM on
mail order), for example can be
used by older children to find out
about habitats and food chains.
It’s not comprehensive in the
encyclopaedia sense of the word - and you may
not find what caterpillars live on, and what eats
caterpillars and what eat these - but you will find
other food chains. When the children use these
information sources, you might give them a focus,
such as these questions: what does the animal eat?
How does it eat it? Where does it get its food
from? Which animals eat the same sort of food?
How is the animal adapted to the food it eats?
How do the beaks of seed eating birds and birds
of prey compare? How do beak shapes help birds
to get their food. How do the teeth of the big and
small cats compare? The children can use a word
processor to help them record their finding in a
table. They can use a drawing program to create
a food chain on screen.

I'T: Handling information
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Using IT in... birds

All about birds

You can get databases on
disc, on CD-ROM or the
Internet with everything you
need to know about birds.
Given a simple choice the CD-
ROM is far more attractive.
Dorling Kindersley's Bird (age 10+, CD-ROM) is
exciting, but hard overall.

You can ask the children to choose two birds and
describe their colouring and the

shape of their bodies, beak,

feet and legs. They can
record whether they live
on the ground or in trees.
They can say how the two
birds differ and use a word
processor to collect their
findings in a table. Some
children will be able to use
their ‘copying and pasting’ skills to

take information from the ready-made pictures of
birds in Just Pictures (from Semerc).

Find out
about...

I'T: Communicating

Can you identify a bird?

A branching database program allows you to
create a ‘key’ to identify birds. Give the children a
set of pictures and let them use them to build up a
key on the computer. See the section on branching
databases for details of how to run this excellent
activity.

I'T: Handling information

When do birds like their lunch?

You can get the children to watch birds at a bird
table - an exercise in recording and analysing
data. They can use a kitchen timer to remind them
to check the bird table every 30 minutes. They
might record how many sparrows are at the table
and then use a spreadsheet to store the data.
Later they can draw a bar graph of the bird
activity during the day: what times of day do birds
like to feed. You may be able to note that spar-
rows feed first thing in the morning, then at lunch
and then towards the end of the day.

I'T: Handling information
Do birds have a favourite colour?

Computer sensors allow children to record events
at a bird table automatically instead of having to
check it all through the day. For example, you can
attach a bag of red-dyed
nuts to a spring and a
position sensor and
record how many times it
moved during the day. The
next day you might try
again but with green-dyed
nuts. The computer screen will show a series of
blips and the children can be asked to use this to
get a measure of how many birds have visited.

I'T: Measuring
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Using IT in... plants

Where do flowers grow?

You can get the chil-
dren to survey a green
area - trying to break it
up into places where
different types of plant
grow. You might ask:
where do flowers
grow? Is there any-
where plants do not
grow? Are there places that plants cannot survive
or take root? Can they get water here? Or light?
Are they warm enough to grow? How are their
seeds spread? What-
ever your focus, you
will find lots to write
about, lots to record
and a word processor
can help children to
organize this as text or
as a table. They can
work in groups, with
different groups col-
laborating and developing a report on say, ‘Our
open space’. You will find impressive gardening
software in the shops.

Younger and special needs children can design
their gardens on the screen using My World 2 -
Garden (for PC/Arc from Semerc).

IT: Communicating / Modelling

The parts of a flower

The children can assemble the parts of a flower
and look at leaf shapes using the very sweet My
World 2 - Plant Biology (from Semerc).

What do plants need to live?

Children can grow plants to find the conditions
under which they thrive. You might ask them to
plan an investigation on one of the following:
would a plant grow better with fertiliser? Would a
plant grow better on a slope? Can you give a
plant too much water?

They can set up plants, looking at one condition
each, and they can record the plants’
progress in a spreadsheet. The

See the | program provides them with a ready-
spreadsheet’ made recording grid and allows them
tOPlC

to draw a bar graph with their results.
They can look at the graph and see
what difference water or fertiliser or
light makes to the health of a plant.

There is a really nice program called Exploring
Science (for Mac from Granada) which allows
children to change the growing conditions for a
plant and see the results instantly. Using this, they
can fairly quickly get the idea of changing a
condition. Another good title is PlantWise (age 9-
14, from Sherston) which has all and more than
you need to know about plants - classification,
experiments, animation and nice graphics. Another
title is Learn about Plants (ages 4-9, Mac from
TAG) but the children merely read about what
plants need to grow and how animals and plants
work together.

IT: Modelling / I'T: Handling information
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Using IT in... plants

Are some soils warmer than others?

Different soils can hold heat better than others and
this affects the growth of plants. You put trays
with sand and soil under a desk lamp. You then
use temperature sensors to measure the tem-
peratures showing

this as a graph on

screen. Later you

can remove the

lamp and ask:

Which soil heats

up faster? Which

soil cools down

faster? How could

this be important

to plants?

I'T: Measuring
Do seeds have energy?

Growing seeds give out heat and if you put beans
on wet cotton wool in a vacuum flask you will be
able to measure a temperature change
as they grow. You can place a tempera- i
ture sensor in the flask and the compu-
ter will record the temperature over a
day or so. You can look at the graph on
the screen and ask: is there a change in
temperature? Where does the heat @
come from? Do you think other

seeds release energy? Why do you
think animals eat seeds?

o
&

—

T: Measuring

What would happen if the
sun went out?

The children can use a word
processor to write a story
about the importance of the
sun. They write about how
cold it would get, or tell how
plants would die and how
animals depend upon plants

for food.

The s,
n

1F

I'T: Communicating

How are fruits different?

You can give the children some picture books or a
bowl of fruit and ask them to describe each fruit.
They can work together at a

word processor and

develop their descriptions.

Using a 'Clicker’ grid or an

overlay (Concept) key-

board you can provide them

with a computer word bank

- such that, when they press on the overlay, words
are typed into their work. You can also get the
children to create a database of fruits and de-
velop their skills of recording and analysing infor-
mation. They can answer questions such as: do all
fruits have pips? What is the most common colour
of fruits? Which fruits have furry skin? Which fruits
have a stone?

I'T: Handling information

Do plants give off water?

Plants lose water from their leaves (transpiration)
and this is how they draw nutrients from the soil.
Using a humidity sensor you can monitor this
happening - you place plant in a polythene bag
and use the sensor to measure the humidity
around it.

I'T: Measuring

How different are leaves from the same

20 e

/)
2

Leaves from the same tree can
be a range of sizes. The children
collect 30 leaves from a single
tree and measure their length,
width or number of prickles or
lobes. A computer database or spreadsheet
program can help them to record and analyse their
findings. They might draw a count graph and
answer: is there a ‘usual’ size for a leaf? Are other
leaves larger or are they smaller? Older children
can look for patterns in the data. They might draw
a scattergraph of holly leaf length against the
number of prickles asking: do larger leaves have
more prickles?

The best size for a leaf
Leaf width

Leaf number Leaf Iength‘ Prickles
1
2

3

I'T: Handling information
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Using IT in... recycling

How are seeds dispersed?

The ‘wings’ from a Sycamore tree vary in size and
fall -differently - very useful in dispersing the seeds
more widely. The children can collect 30 wings and
measure their length, width and how long they
take to fall. A database program can help them
to record and analyse their findings. For example,
using a count graph, they can show how much the
wings vary in size. Older children can take things
further, they can plot a scattergraph to answer: do
the wider wings fall more slowly? Do the longer
wings fall more quickly?

You can do a similar exercise comparing conkers
and how well they bounce. The children enter their
measurements of conkers into a database pro-
gram and try to answer: do larger conkers
bounce higher or do heavier conkers bounce
higher?

A | B C D
1 |Testing sycamore keys
2 Key Fall time Length Width
3 A
4 B

I'T: Handling information
Can you identify this... ?

You can use a branching database program to
create a ‘key’ to help you identify almost any
plant. The exercise is also a good way of sharpen-
ing children’s observation skills too. You collect a
set of pictures of plants - or fruit, seeds, beans,
leaves and the children use them to build up a key
on the computer. The section on branching data-
bases has further details of this worthy activity.

I'T: Handling information

Is the leaf prickly

L

Holly? 2

|
Yes No
Ash Oak

Yes

What is waste?

As an exercise on waste, children ————

can survey the bins around the

school. They can sort the waste

and record what they find using a

word processor. You might set up

the word processor with a blank

table and the children can fill what

they find. They can say whether the item will go
rusty, go mouldy, go squashy, go soggy or stay
the same.

With older children you might use a more analyti-
cal tack: the children can count or weigh what they
find and record this in a spreadsheet program.
They can use the program to draw a pie chart
showing the contents of a bin. You might ask: How
much of our waste can be recycled? How much
could be used for compost? How much will cause
a problem in the future?

A B C [ D E F [ ©
1] Waste survey . t T T ]
2 Material Weight DPaper
3 Paper 30 BDust —
: Dust ! DOGlass :
5 Glass 10 O Meta ]
6 Metal 10 L
7| Vegetable 30 B Vegetable
8 Plastic 8 O Plastic ]
9

I'T: Handling information
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Using IT in... materials

Human plunder

How do humans affect animals?

The children can use a word processor to write a
newspaper article. They will
need to research what it is
like to be an animal displaced
by the clearing of a forest or
the building of a motorway.
They can work as a team to
draft and develop their story.
They might use a hand
scanner to add photographs to the piece.

Sammy’s Science House (age 4-7 - mail order) is
for the early years. It looks at weather, the envi-
ronment, sequencing and classification.

Can school help with recycling?

The children can take a leading role in the school’s
anti-pollution or recycling campaign by using their
word processor to create leaflets, posters and
newsletters. They can raise the case for recycling
glass and paper or they can write about the
‘issues’ such as acid rain, rainforest destruction
and air pollution. They can talk about why it’s
important to sort glass into colours, or explain
how to distinguish an aluminium can from a steel
one.

leaf/e[ ,

Grouping materials

Which building materials are the strongest?

The children can test materials to see how strong
they are and whether they
would make a good building
material. They might test
brick, wood, iron and
aluminium and see how
easy they are to break or
scratch. They can record
their results in a word
processor table - it allows different people to add
to the table and still produce a tidy record.
There are other aspects of materi-
@ als they can consider and record:
they might record their colour,
L]
il
D D or dull and conduct electricity or
not. Again, all of these simple

whether they are hard or soft,
smooth or rough, wet-able or

recording exercises are easily done in a word

processor.

waterproof, magnetic or not, shiny

I'T: Handling information
Which plastic is the most bendy?

For an interesting investigation the children can
test different plastics to find which will bend the
most. They will need to think about how to make
their test fair - for example, it’s not easy to find
equal size pieces of different plastics. They will
need to think about how they will measure and
record their results.

A spreadsheet is used to record the results - the
children use it to draw a bar graph. You might
ask: what does the graph tell you about the
plastics you tested? Does it help you sort the
plastics into bendy and not bendy?

A | B | c D
1 |How much the plastic bends
2 Plastic 1 weight|2 weights|3 weights
3 Polythene
4 Perspex

I'T: Handling information
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Using IT in... materials

Can you identify this material?

You can use a branching database program to
create a ‘key’ to help you identify almost any
material. The exercise is a good way of sharpening
children’s observation skills. You collect a set of
materials and the children use them to build up a
key on the computer. The section on branching
databases has further details of this absorbing
activity.

I'T: Handling information

Which material would make the best gloves
for an Arctic explorer?

Children can test different materials to see which
keep the heat in best. They get cups of warm
water, wrap them in different materials and
monitor the temperature using temperature
sensors. Is one material as good as the next?
Which material works best? What sorts of material
ought to work best?

I'T: Measuring

Which material is best for mopping up a
spill?

-

How could we test
fabrics to find the best
one for mopping spills?
How could we measure how

much liquid the fabric soaks up? How can we
make a fair test of this? The children might cut the
different fabrics to the same size and weigh them
before and after mopping up the same amount of
water.

They can type their results into a spreadsheet
and if you set this up for them, the spreadsheet
will do the maths - it will work out the amount of
water soaked up. They can sort the table or draw
a bar graph to compare the different materials.

&

A [ B [ ¢ D
1 |Which is best to soak up water?
2 Material ‘Drg weight{Wet weight Amount of water
3 J cloth
4 Nylon
5 Newspaper
6 Tissue

I'T: Handling information

What is it made from?

Get the children to make a list of objects and for
each one suggest a suitable

material to make it from.
They can use a word
processor to set the
information in a table - it
gives them the ability to
work together. You might
get them to add a column
to the table with their
reason why you this is the best material to
use.

I'T: Communicating

How can we identify everyday chemicals?

To build their familiarity with the behaviour of
chemicals you can give the children some to test.
You might set out dishes with baking powder, talc,
flour, salt, sugar and cream of tartare and then
ask if they could tell you what they were if the
labels were lost. They can then see how they look
and behave: if they dissolve in water, if they fizz in
vinegar and whether they have large or small
crystals. They can pool their efforts and record
their findings in a word processor table.

To take this further, they can use a branching
database program to make a key to identify these
chemicals. This simple exercise encourages children
to think ‘scientifically’ about the special identifying
features of these chemicals. See the Branching
database section for details.

I'T: Communication / I'T: Handling information
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Using IT in... materials

Which container holds the most liquid?

An important skill in ‘chemistry’ is the measure-
ment of volume. The children take a set of contain-
ers and try to guess which might hold the most
water. They then test their predictions and use a
graphing program to record and display their
results.

I'T: Handling information
How do we test acids?

We use Universal indicator paper to test for acids
and alkalis. The paper turns to one of the colours
of the rainbow showing how acid something is. A
group can make a poster showing the colour

changes by using a drawing program. They can
even make it into a wall chart for future reference.

20 34 RN

Water

lemon
juice

I'T: Communicating

Comparing everyday things

To get children thinking about the properties that
help us tell materials apart, ask them to do a
‘Which’ report of different soaps or different
metals. For the soaps
they could compare
colour, smell, creami-
ness and texture. For
the metals they could
compare shine, colour,
bendiness and how
they scratch. For their
report they can use a
word processor - they
can say what they did or they can produce a table
of their results. Ask them to write a sentence about
each of the things they tested.

I'T: Handling information

Why are things made of that?

To encourage some thought and discussion on
materials, put a list of objects such as clothes,
tools, toys, furniture, floor coverings and so on
into a word processor. Ask the children to write
what they have in common. For example, the
materials we use for clothes are soft, warm,
flexible and made of fibres.

I'T: Communication
Solid, liquid or gas?

Introduce children to classi-
fying by getting them to say
if things in the room are
solid, liquid or gas. They can
record their thoughts in a
word processor table: one
column for the material and
one for which group it
belongs to. Which materials
aren’t they so sure about? What would a scientist
say about these?

You can create a word processor table with three
headings: solid, liquid and gas. The children have
to match ideas like runny, solid, crunchy, lumpy
and pours to their proper place in your table.

I'T: Communicating
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Using IT in... changing materials

Changing materials

Why do they put salt and sand on the roads
in winter?

The children can investigate the effect of salt and
sand on the melting of ice. You might pose the
questions: what makes the ice
melt? Does salt melt the ice or
does sand melt the ice? One
way to find out is to get two
cups of crushed ice, sprinkle
one with salt and the other
with sand. You then place a
temperature sensor in each
cup to see how the tempera-
ture changes over time. Does
the ice melt faster in one than the other? Is there
any difference in temperature between the two
cups?

I'T: Measuring
Do some ice lollies freeze faster than others?

Some liquids freeze sooner than others so you can
test different liquids - oil, milk, fruit juice, salty
water and plain water to see how fast

they freeze. You can pour some of the

liquid in an ice cube tray, place this

in the freezer and use a tempera-

ture sensor to track how fast they

cool. Ask the children if they can see

how the temperature graph shows

that the liquid has frozen. Do the

graphs help them to compare different
liquids? You should find that sugary and

salty liquids take longer to freeze than

plain water.

I'T: Measuring

What happens when we heat things?

To show how things change
with heat, and practise
children’s observation skills,
ask then to heat various
items. They can put butter,
an ice lolly, clay, pastry and
chocolate in polythene bags
and lower them into warm
water. They can write about
their observations and pool their ideas by using a
word processor. Some pupils will appreciate the
help of a 'Clicker’ grid or an overlay (Concept)
keyboard which has been set up with a word
bank of useful descriptors.

I'T: Communicating

Which jar lets the candle burn for longer?

Large jars hold more air such that a candle will
burn for longer. The children can test different size
jars and record how long a candle burns for in
each. They can put their results in a spreadsheet
and use it to draw a bar graph. What does the
graph tell them about the different size jars? Why
could this be?

A [ B | ¢ [ b [ E

1 [How long will the candle stay alight?

2| Volume cm® 1st go 2nd go 3rd go Aver

3 100 2 2 2

4 150

5 250 )

6 400 From MEU Cymru (\%i

I'T: Handling information
How does food change when we cook it?

When we cook food we change the chemicals
inside it to make it more pleasant to eat or more
easy to digest. Get the children to think about the
foods we eat and list them in a word processor.
Next to each food, ask
them to record whether
we eat the food raw and
whether we eat it cooked.
What does cooking do to
food? Does it make it
taste better? Go softer?
Go runny? Smell differ-
ent? Get them to add
their ideas to the list.

I'T: Communicating
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Using IT in... changing materials

How hot does plaster get when you mix it
with water?

@

When plaster of Paris is mixed with
water, it gets hot and this is a clue to
the fact that it changes chemically and
permanently. You can use a tempera-
ture sensor, wrapped in cling film, to
take readings in the plaster as it sets.
How hot does it get? Does the plaster
set before it cools down? When does
the plaster stop getting warmer? How

could you find out if the plaster has
really changed? What would happen if

you crushed the plaster down to a

powder again and added water back to

it?

I'T: Measuring
Does a burning candle produce water?

When things burn water is made. This is a sign of
a chemical change taking place. So paraffin stoves
cause condensation and a gas flame produces
moisture. You can demonstrate this by burning a
candle in a large glass container - the children may
see a mist on the cold glass. At the same time you
can put a humidity sensor in the container - and
the computer screen should show a line rising as
the candle burns.

I'T: Measuring

Which sugar dissolves best?

The children can compare different types of sugar
to see which dissolves best. They will need to think
carefully about how to make a fair test of the
sugars and indeed how they will measure which
sugar is best. Should they time how long each
sugar takes to dissolve or should they measure
how much of each sugar they can dissolve. Either
way, they can use a spreadsheet program to
record their results and produce a bar graph to
compare the sugars.

I'T: Handling information
Does more sugar dissolve in warm water?

Children can investigate how much sugar dissolves
in cold water, tap water and warm water. How
much water should they use and how can they
make this a fair test? How will they know that no
more sugar will dissolve? They can count how
many small spoons of sugar dissolve in a certain
amount of a water. They will also need to take the
temperature of the water. (They ought to take the
temperature at the point that no more will dissolve
- although it’s hard to explain why).

After testing three temperatures they can put the
results into a spreadsheet table. From this they
can produce a scattergraph and be asked: does
more sugar dissolve in warm water? Can they use
the graph to guess how many spoons dissolve in
hot water? How many might dissolve in ice cold
water? Does the graph help with the answers? Do
they think that if you stirred the cold water more,
then more will dissolve?

A | B C

Dissolving sugar in water

Temperature How much dissolves
15
21
33

40

[a[a]sw]n]=

I'T: Handling information
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Using IT in... temperature and energy

Can you identify different sugars?

You can use a branching database program to
create a ‘key’ to help you identify different types of
sugar. The exercise is a good way of sharpening
children’s observation too. You collect a set of
sugars and the children use them to build up a key
on the computer. See the section on branching
databases for further details and ideas.

Is it white?

.

Is it made of crystals?

Yes l
GranulatedD
Yes No
London Muscovado?
Demerara?

I'T: Handling information

Taking temperatures

What happens to the temperature if you
add a pan of cold water to a pan of warm
water?

Thermometers are all very well -
they are fairly cheap and do not
require too much skill to use.
However, there are better ways to
understand the idea of tempera-
ture and temperature changes.
Temperature
sensors linked to
the computer
allow you to show
temperature in
more graphic ways - as a rising or falling bar
gauge or as a time graph on screen. These ways
help children to appreciate, for example, the
magnitude of the change in temperature as cold
water is added to warm water. Getting back to the
question - set the computer recording with a
temperature sensor in the water. Mix the pans
of water and watch the graph. What can you say
about the temperature of the warm water at the
start? What happened when you added the cold
water? What would happen if you mixed them the
other way round?

I'T: Measuring

What happens to the temperature of a
melting ice lolly?

You can freeze the end of a temperature probe
inside a block of ice - and take it out of the freezer
to record what happens to its temperature as it
melts. How long does it take to melt? Does the
temperature go up steadily? Or does it change all
of a sudden? If you make more temperature probe
lollies you might explore further: How can you
slow down the melting of your ice lolly? Or, how
can you speed up the melting of some frozen
soup? How can you make this a fair test?

I'T: Measuring
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Using IT in... temperature and energy

Can you guess temperatures correctly?

You might introduce temperature

sensors with a simple activity such oy 19000
as this: ask the children to record —— 1 [1 80
the temperature of various things % 1 0 28
and places. They can try the = M 50
radiator, the window, warm water, C i 38
tap water and their hand. They H 2
can measure the temperatures H 10

using the computer and record
their results on a poster sized
thermometer. Can they guess temperatures well?
How could they get better at guessing?

I'T: Measuring
Where are the hot spots in the room?

You can use temperature sensors to survey the
hot and cold spots around the room. This a
stepping stone to learning about convection or
that hot air rises. You will
need to position the compu-
ter so that you can take
temperatures near the
window, the ceiling, the
radiator and so on. The
differences are slight -

usually just a few degrees - \

but that’s still important. H i
They might record the

results, by putting red and blue dots on a map of
the room. Where did they think the hot spots
would be? Can they suggest why some spots are
hot and some are cold? What does this tell them
about sitting on the floor? Does the room get
warmer during the day? Why might this be?

|

I'T: Measuring

Can you make a bath water tester?

p=
test the tempera- \ Antrol box
ture of water

and tell you whether the water is too hot or too
cold - perhaps using coloured warnings lights or
buzzers. The children have to write a short control
program to run the system, they will need to check
it, refine it and evaluate the success of their
project.

You can use
your control
box to make a
bath water
tester. It might

IT: Control

Can you get a fan to switch on
automatically when it gets too hot?

You can use your control box to make a cooling
fan. A sensor tests the temperature and switches
on a fan if it goes too high. It keeps testing the
temperature - and when it drops it switches off the
fan. You can try other ideas - none are as difficult
as they sound: make a sun-seeking solar panel,
make a thermostatically controlled greenhouse or
aquarium. See the Control section.

IT: Control

Sensor box or Interface J/
; , To Computer

Temperature
sensor

7

Control
Box

OUTPUTS INPUTS
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Using IT in... temperature and energy

Do we waste heat in school?

The children can do a survey of temperatures
around the school. Are any rooms hotter than they
need to be? Are any of the rooms rarely used but
still heated? Does the school waste heat? The
children can record their results in a spreadsheet
program. The program provides a ready-made
table for recording results. It can draw a bar
graph, to compare the temperature differences
around the school: which rooms are too warm?
How could the school save heat and money?

A | B | c | D
1 |Room temperature survey
2 Room Temperature
3] Red class
| 4] Store
|5| Green dass
i Library

I'T: Handling information

Is the school heating coming on and going
off at the best times?

You can monitor the temperature of the room
overnight using temperature sensors. Set up
your system to record for as long as you need to
and think about where to place your sensors. If
you have two temperature sensors you could put
one over the radiator and the other in the room.
Get the children to look at the graph: when does
the heating come on? When does the room reach a
steady temperature? Should we switch the heating
on a bit later? When does the heating go off? How
long does it take for the room to cool down?
Should we switch the heating off a bit earlier?

I'T: Measuring

Heat loss and evaporation

Does perfume make your skin cold or does it
just feel cold?

Liquids cool the skin as they dry or

evaporate. You can monitor

this cooling with a

temperature sensor -

dripping some of the

liquid onto the probe and

seeing how the temperature

drops over a minute. Which cools

more, water or after-shave? What does the graph
tell you: follow the graph line with your finger and
say what is happening. Would blowing on the
liquid (i.e. drying it faster) make the temperature
go up or go down? How would you feel if you got
out of a warm pool and the wind was blowing?

I'T: Measuring

Why do your gloves feel so cold when they
get wet? Do plastic covered gloves work any
better?

When the wind blows over wet gloves, the water
evaporates and cools them. You can place tem-
perature sensors inside two gloves - one wet and
one dry - and monitor the temperature change on
the computer. How will you simulate the wind
blowing? Which
glove cools fastest?
Did the wind make
any difference? Are
waterproof gloves
any better? You might
repeat the activity with
two wet gloves, one in a
polythene bag and one
T uncovered. Which glove stays

at the same temperature? What has
stopped it from cooling?

I'T: Measuring
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Using IT in... temperature and energy

Conduction & radiation

At the seaside, does the sand or the sea
warm faster?

Use two tem-
perature sensors
to compare the
temperatures of a
bowl of sand and
a bowl of water
left under a lamp.
This shows that
the sun ‘gives’
energy to the earth - and that some things warm
up more easily that others. You will get two graph
lines, one for sand and one for the sea. Which line
is ‘the sea’? What happens to the sand? Which
gets the warmest? Would it cool faster? How could
you find out?

I'T: Measuring
Which material is best for garden chairs?

You can use temperature sensors to compare
the temperatures of materials - metal, cloth or
plastic placed under a lamp. What things are
important to make this a good test? The distance
from the lamp? Where you place the temperature
sensors? How big the material samples are?

I'T: Measuring

Which colour clothing is best to wear in hot
weather?

Different colours absorb more or less heat and
you can use temperature sensors to investigate
this. You are unlikely to show much difference in
heat gained with different coloured fabrics - you
will have more success comparing ‘coke’ cans
spray painted different colours - see next item.

I'T: Measuring

Which gets hotter in the sun: a red
chocolate van or a yellow chocolate van?

Singleton’s
Chocolate

B

shines, its radiation
warms things. And
that includes things
like chocolate vans.
Why is this a
problem? Do you
think the colour of
the van makes a
difference? Which colour do you think will be
coolest? A good way of finding out which colour
absorbs the least heat is to spray paint ‘coke’ cans
different colours. You then place temperature
sensors in each and arrange them carefully under
a desk lamp. The computer will show you that the
darker colour warms faster. Would a silver lorry
be better?

When the sun

I'T: Measuring

Section
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Using IT in... temperature and energy

More heat transfer

If you were heating water should you use a
big pan or a small pan?

Which cools down faster, adults or babies?

A teacher took a hot drink to her bath. She
dozed off and woke up to find the drink cold
but the bath was still warm. What
happened?

A teacher made some tea but was called
away. Should she add the milk before she
goes or after she gets back?

What is the best way to make your hot drink
cooler?

You can take an investigative approach to these
activities, all of which compare large and small
things being heated or being left to cool. There are
useful ideas here: large things require more heat to
warm them and small things cool faster than large
things.

You can solve the ‘milk in tea problem’ using
sensors. You compare the temperatures of two
cups of tea, one made with milk added straight
away, the other with milk added after several
minutes.

<

¢

<

|
m—y

1]

I'T: Measuring

Comparing fuels

Which fuel would give you a cup of tea the
quickest?

Different fuels give different amounts of
energy when they burn. You can
compare the heat from a candle and a
spirit burner and heat a small tin of
water. You can also use sensors to
display the temperature changes in the
heated tins. What will make this a fair
test? The same amounts of water? The
same size tins? Look at your graphs,
which is which fuel? Which heats things
up faster?

I'T: Measuring
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Using IT in... temperature and energy

Comparing insulation activities.
I'T: Measuring

Which fabric keeps you warmest?

You go inside after being out in the cold.
Would you warm up quicker with your coat %

on or off?

Materials: which would be best to use as an
oven glove?

Cups: which would keep your coffee warm?
Cups: which will help soup cool the fastest?
Teapots: which keeps the tea hot best?

Tea cosies: which keeps the tea hot?

Pizza boxes: which type should they use?

How long does a can of drink from the
fridge take to get warm? How can we keep
it cool?

How can you keep a bottle of milk cold
without a fridge?

Does double glazing work?

Some materials prevent heat transfer better than
others. The choice of material is of great impor-
tance in keeping us, our houses, our cups of tea
and our food at a good temperature. Strangely,
heat insulators not only keep things warm, they
also keep them cool. Temperature sensors
connected to the computer are especially useful in
this theme. The investigations above require many
temperature readings, and sensors linked to the
computer take these readings automatically. If
nothing else, this allows children to focus on their
work and better appreciate temperature changes.
The children need to think about ways to make
these investigations fair. They need to take care if
you are using hot water - and it would be better
that children learn to use sensors in less hazardous
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Using IT in... electricity

Power

How good a solar collector can you make?

You can make a solar
collector using an
umbrella lined with
cooking foil. You can
use a temperature
sensor to find the hot
spot on the solar
collector. You can point
the umbrella towards
the sun and move the sensor along the umbrella
stem until you find the hottest spot. Does your
solar collector work when the sun disappears?
How does it perform over an hour?

I'T: Measuring
Who can make the fastest windmill?

The children can make windmills using different
designs of vane. They can fix it to a rotation
sensor to measure how fast they turn. Why do
some windmills turn

faster? The better the I I
vanes, and the less

friction in the design the
more the wheels should
turn.

I'T: Measuring

@

Electric circuits

Make an electrical quiz board

Making an electrical quiz board is a nice reinforce-
ment of electric circuit work. This is a small board
with a I|§t of questions 'I
on one side, a list of '

%
each question to an ~
answer. If you choose -
the right answer a
use a word processor table to prepare the quiz
board. The program will let you make a table with
questions and answers, that you can use as a

answers on the other
buzzer will sound. Writing sets of questions and
quizboard.

and wires which connect
answers takes some thought and planning so do
I'T: Communicating

Can you draw your circuit so that someone
else could make it?

Children have great difficulty producing clearly
drawn electric circuits. It’s hard to draw the sym-
bols and hard to get them lined up. However, a
drawing program can be useful here - you make
the symbols the children need and save this on
disk. They can then use this to make their circuits.
They will also need to learn to copy and rotate the
symbols to draw some circuits, but this is not very
hard. For something really sweet, download the
free copy of Elementary Crocodile Clips from
www.crocodile-clips.com. Use the program to build
circuits with batteries and bulbs on screen. Set the
pupils a puzzle to fix some half finished circuits.

IT: Communicating / Modelling

Varying current

How does the brightness of a bulb change?

Many questions arise from building electric circuits:
does the brightness of a bulb change if you use
more batteries? Does the brightness change if you
use two bulbs instead of one? Does the brightness
change with older batteries? You can extend the
work and actually measure how bright the bulb is
with a light sensor attached to the computer.
Place the light sensor in a card tube to shield it
from light in the room.

I'T: Measuring 3
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Using IT in... electricity

Electrical hazards

How can we be safe with electricity?

There is a classic exercise where the children look
at a picture of a room and try to spot the electri-
cal hazards. For this you can put a picture on a
'Clicker’ grid or an overlay keyboard and the
children press on a hazard in the picture and get
some useful information. You can make these
overlays yourself or buy them ready prepared.
This example was taken from Supporting Sci-
ence (no longer sold)

I'T: Modelling

Electrical appliances

Which room has the most things that use
electricity?

The children can do a survey of the things that use
electricity as a nice topic starting activity. They put
their findings in a spreadsheet table and draw a
bar graph of their results. In the graph each bar
shows the number of appliances in a room. They
can look at the graph to find out which room has
the most appliances: are

the rooms with the most

. 5 iy
things the most used? Tqb/e\\ |
&
A | B | ¢
1 |Electrical equipment survg/g x
2 Room How m/enﬁ\igmfwith ;Iugs
3 Red class \/ /
4 | Store T~/ V
5|  Green class ,
E Library

How important is electricity to us?

Get the children to record the things that they
would have to stop doing if there was a power
cut. They can say what they
would use if say, the lights
went out. They can list all
these in a tidy word proces-
sor table.

Find out
about...

You might get the children to
write a newspaper story about
the day there was a power cut. Again, they can
use the word processor and go on to present the
story, with a picture, in a newspaper layout.

I'T: Communicating

Appliances and machines

How does it work?

Using a CD-ROM you can find out about the
appliances and machines we use daily. Dorling

Kindersley’s The way things work (age 10-16,
CD-ROM from AVP)

has some useful ideas %} O f—fij
for explaining things.
The book of the same *’L

. [e]e) [e]e]
name is also good. u 00 00
. . . == 00 00
Using either, it’s easy 00 00
. = 00 00

to do a project about ((f@\ 99 99
the refrigerator, how it \\\2/ é\; ©0

S~

works, who invented it
and so on.
I'T: Modelling

Invent something

Control technology allows children to design
systems that work automatically. It is enthralling
and gives them an insight into how things work.
They could design and build a robot, a bugqy, a
washing machine, car park barrier, pelican cross-
ing or railway crossing. They can use glue, card,
wood, wires, bulbs, motors, switches and sensors.
And you can intervene, asking them to explain
their designs, or say how what they could make it
better and so on. Electricity is a good topic for
control projects as the children can exercise their
understanding of circuits.

IT: Control
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Using IT in... electricity

Cost of electricity

How can we save money on electricity?

You can point children to the ‘rating

plate’ found at the back of many See the
electrical appliances which shows how [spreadsheet
topic

much power is used. They can care-
fully collect the power figures from
various appliances. They can also
record approximately how long each appliance is
used for daily. Then using a  spreadsheet pro-
gram, you set up a special recording table. The
children enter their figures into the table and it will
calculate how much each item costs to run. You
might ask: which appliances use the most power?
Which are used for the longest time? Which costs
the most to run each day? How much does it cost
to run the whole house for a day? Some children
will be able to see how changing values in the
table also changes the electricity bill. By doing this
they can answer the question: how much money
can we save by switching off the lights?

I'T: Modelling

Making electricity

How can a bicycle make electricity?

A bicycle with a dynamo is a nice model of how
electricity is generated. The wheel turns and the
lamp lights, but how does the speed of the wheel
affect the brightness of the lamp? Computer
sensors allow you to answer this in detail: you
point a light sensor at the lamp and show the
light level, as a bar gauge on the computer. If you
turn the wheel faster you can measure the differ-
ence and, if you also have a rotation sensor you
can use that to show the speed of the wheel too.

I'T: Measuring

Electromagnets

Can we make a strong electromagnet?

You can make an electromagnet by neatly wrap-
ping insulated wire round a large nail. If you
connect this to a battery or two the nail will pick
up staples - the more staples, the more powerful it
may be. This leads to some questions: how can
you make the magnet stronger? How can you test
how strong it is? The children might try powering
the electromagnet with one, two or three batteries
and count the number of staples picked up. Or
they might see how the number of turns of wire on
the nail affects the magnet’s strength.

They can put their results into a spreadsheet - a
program which provides a ready-made table. They
can use the spreadsheet to plot a bar graph with
the number of batteries along the bottom and the
number of staples picked up on the side. Can they
see a steady increase in each bar? What does this
tell them about using more batteries?

A [ B [ c ] D E
Do more batteries make a better electromagnet?

Batteries How many staples picke
1 2
5
8
10
16

w/ N
I

3]

|'°‘|~a|oo|\||0~|m|z~|w N| =
&

They can investigate the number of turns of wire
but this is ‘a continuous variable’, so it is better to
draw a scattergraph. This is harder. This graph
should show the number of turns along the bottom
and the number of staples picked up on the side.
Ask the children if they can ‘see’ a line through the
scatterpoints. If so, they have found a pattern.
Would more turns make an even stronger electro-
magnet? How could they make an electromagnet
to pick up a car?

I'T: Handling information
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Using IT in... forces

Faster and slower

How can trapeze artists work safely?

Trapeze artists rely on split second timing - and
the lengths of the ropes, just like a pendulum is
ak

important. Get the children to make a
trapeze and ask them to explore its
swing. They might say, count how
many times it swings in 30

seconds, see if this is always

the same and see if the size O
of the ‘artist’ affects it. They

can use a spreadsheet

table to record their results and make a bar graph.
They can go on to see what happens with a longer
rope and compare the graphs. What does this tell
you about the trapeze swing?

A | B | c | D |
1 [Trapeze How many swings
2 Length Try 1 Try 2 Try 3
13| 20
| 4 | 30
15| 40

Another question, ‘which will rolls further, a large
cylinder or a small cylinder’ provides an opportu-
nity for children to measure, record and look for
patterns. They can roll different tubes down a
slope and see how far they travel along the floor.
They can compare heavy and light tubes, large
and small tubes and record their results in a
spreadsheet or database program. They should
take a few readings each time to be sure. Using
the computer they can start to analyse their
results: sort the results into order, which tube rolls
further? Draw a bar graph for the different tubes:
do larger tubes roll further? What affects how far
a tube will travel?

I'T: Handling information

How fast are your reactions?

Children can measure their reaction times very
accurately using the computer. You connect two
pressure mats into your sensor box, and when
the children jump on the mats the computer will
measure the time between jumps. Other sensors
called light gates or light switches allow you to
measure reaction time too. The children will also
gain some computer skills which will be useful for
many other timing activities.

I'T: Measuring
How fast can you karate chop?

In a way, similar to measuring reaction times
above, the children can measure the time of their
kRarate chop using pressure mats, light gates or
light switches. These are sensors that respond to
an event, such as a hand passing over them, while
the computer measures the time it takes. The
activity will provide good practice in measuring,
recording and thinking about times and speeds. It
may also generate too much excitement - so you
might instead try ‘how fast can you kick a ball?’.

I'T: Measuring
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Using IT in... forces

Pushes and pulls

Which car is the fastest?

It is very difficult to 'time’ how long a toy car takes
to move along the floor. Using light gates and
light switches connected to your sensor box the
task is easy, the results are reliable and a whole
range of measuring activities open up. Children
will learn about time and
speed as they time
their cars: which
car is the
fastest? What must
you do to make the car move? When you test the
cars will you push them or just release them? Does
the size of your push make a difference? Can you
make sure that you push the same every time?

I'T: Measuring

Forces and the shapes of things

How big a crater would a falling meteor
make?

The further a stone falls, the more energy it gives
to the ground. The children can investigate this
idea by dropping a round object and measuring
the dent it makes in a tray of sand. They can
record the heights and the dents in a spreadsheet,
and then plot a scattergraph to see if there is a
connection between the two. You might ask: what
happens to the crater if you drop from higher up?
Can you repeat your results and get the same
answer?

Another way to make a similar point is to drop a
ball of Plasticene onto the floor from different
heights - but this time, the children measure the
size of the flat’ on the Plasticene. Either way, this
is a good exercise in measuring and recording.

A | B | C |
Making craters
Height
20
40
60

Dent 1 Dent 2

[[e]w]n]=

—

T: Handling information

Which ball bounces highest?

A ball bouncing tells us that the ball has stored
energy. You can get the children to _
drop a ball and try to measure

how high it bounces. Ask Q
them if they can get the %2
same answer each time. %2

Then get them to test

balls of different sizes

and to enter how high

they bounce into a -
spreadsheet. They can draw a bar graph and
find out which ball bounces highest. They can also
find out if large or small balls bounce best. Or you
can get them to see why sports people keep the
ball in the fridge.

A [B]c[D]E] F [ 6 ]
1 |What affects the bounce of a ball?
2 Ball Try Try Try Try  Average Diameter
3 A
4] B

I'T: Handling information

Attraction and repulsion

Which magnet is the strongest?

The children can test a set of magnets to see which
shows the greatest attraction force. They might do
this by adding paper clips to a magnet and seeing
how many it can pick up or how long a paper clip
chain it can hold. Or they could tie a tack on a
thread and move the magnet nearer - the stronger
the magnet, the greater the distance it works over.
They can use a spreadsheet to record their
findings as well as display these as a graph. You
might ask: which magnet is the strongest? How
does the graph show this? Can you sort the mag-
nets into two groups, strong and weak? Are pure
metal magnets stronger or weaker than ceramic
magnets?

I'T: Handling information

IT in Primary Science - IT in Science —@

Section

103



Section

104

Using IT in... forces

What do things weigh on the moon?

You can use a forcemeter to measure the weight of
different objects. It measures the pull of gravity or
the gravity force on an object - which is much less
(one sixth) on the moon. Your results can be
recorded in a spreadsheet and the program can
be used to calculate how much things weigh on the
moon. To do this you enter a formula
to divide the earth weight by six. What

See the | can the children say about the weight
spreadsheet of things on the moon? What would a
topic

Rilo of sugar weigh on the moon? And
what would you weigh? Enter your
weight on the spreadsheet to find out.

How long does a jump in the air take?

The children can measure the time of a jump in the
air using a pressure mat. This is a sensor that
responds to an event, such as a foot pressing on
it, while the computer measures the time taken.
The activity will provide good practice in measur-
ing and once you have got the technique, you can
find out who can jump and stay in the air the
longest.

I'T: Measuring

Which will fall faster, a lump of metal or a
lump of wood?

Other things being equal, objects fall to earth and
land at the same time. It is fun to drop things such
as eggs and fruit from windows to see if this is
true. But you can also use pressure mats, light
gates or light switches connected into your sensor
box and actually measure the fall time.

I'T: Measuring

How does the slope of a hill affect the speed
of a car?

As above, you can again use light
gates or light switches. These
connect into your sensor box

and allow you to measure

the time taken for a toy

car to roll past the sensor. @Q
You can try this at differ-

ent angles of a table to see how the car’s speed
increases with the steepness of the slope. You will
need to fix a square card to the roof of the car so
that it triggers the sensors.

I'T: Measuring
Does a car speed up as it rolls down a hill?

As a car rolls down a hill it speeds up because of
gravity. Use light gates or light switches con-
nected into your sensor box and measure the
speed of a toy car at different places along a
table. The speeds should increase as you measure
them further down the slope.

++++

I'T: Measuring
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Using IT in... forces

Friction and air resistance

How much pulling must you do to move
brick?

The friction, or friction
force of a surface will
affect how easy it is to
pull a brick along it. You
can use a force meter and
string to pull a brick over carpet, wood, drinking
straws, marbles and measure the force needed. It's
easy to record results in a spreadsheet and turn
these into a bar graph. You can point the children
to the graph and ask: which surface needs the
least force to pull the brick? Which surfaces are
almost the same? What is it about the surface that
makes it hard to pull the brick? What can they do
to change this? How would oil, or grease or
margarine on the surface change it?

A I B T T T T G
1 [Friction on different surfaces Friction experiment

2 Surface Distance travelle 60 ~
[3] Glass 60 60 45 40 0
(4]  Vinyl 45 40 2

5 Carpet 20 20
[6]  Wood 40 0

7 Alumin 50 Glass Vinyl Carpet Wood Alumin

B

Similarly, the children can graph how much force it
takes to pull a chair over carpet, paper and vinyl.
Does it take more force to move it over some
surfaces? They can use their forcemeter to record
how much force is needed to move different things
in the room. Why do different things need different
amounts of force?

I'T: Handling information

How does the surface affect how far a toy
car travels?

A surface can transfer some of the energy of a car
rolling down a slope. The friction force reduces the
energy of the moving car. You can get the children
to see the effect of different surfaces - and they
can use a spreadsheet to record and graph how
far the car goes. If you have light gates or light
switches for your sensor box, the children could
instead measure the speed of a car as it rolls
down different surfaces. Which surfaces are the
best? Do you think a real car would use less petrol
on a smoother road? What is not so good about a
smooth road?

I'T: Measuring

Should granny wear trainers in poor
weather?

As with the brick
activity above, the
children might test
a number of shoes
to see which have
the most grip. You
might ask how
they might get a
wet surface and what they will do about shoes
that are heavier than others. Again they can use a
spreadsheet to record their results. They can sort
their shoes into order and draw a bar graph to
answer: which shoes are the most grippy?

I'T: Handling information
How big a load can a balloon-rocket carry?

You can make a balloon-rocket by threading string
through a straw taped to a balloon. Get the
children to investigate how different loads, or
different lengths of straw affect its movement.
Then get them to record and graph their results
using a spreadsheet. Does the length of the straw
affect the rocket? How does the graph tell you
this? Does the load affect the rocket? Why might
this be?

I'T: Handling information

Section
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Using IT in... forces

Which clothes peg can carry the heaviest
clothes?

Ask the children to say whether different clothes
pegs will carry a lot or a little. Then, in a fair-
testing situation, get them to try each peg - they
might for example, peg a sock and add weights to
the sock. Get them to record your results in a
spreadsheet and to use it to sort the pegs into
order and draw a bar graph. Which peg would
they use to hang a wet pair of jeans? Can they
spot a good peg?

A 181 = =S —— T
| 1 |Clothes Pegs 15

2| Peq Weight Clothes Pegs

3 A 10 +

Z B ] 5 | H I H H

15| C

6] o 0

7 A B C D

=]

I'T: Handling information

How can we warm our hands on a cold
day?

If we rub our hands the effort we use

creating friction generates heat.

You can show this very clearly by

holding a temperature sensor,

connected to the computer, in your

hand. The screen will show this as a

moving bar or as a line graph. If you

have two temperature sensors you

can make a race of ‘warming the sensors’ - a fun
way of introducing the children to sensors.

I'T: Measuring

Which material makes a good parachute?

The parachute is good for teaching
about air resistance and the

children can set about testing

a few. They might use different
fabrics, a paper plate, a bal-

loon or a serviette. They might

try them with and without a hole

in the top. Timing the parachutes is
not easy and you might reasonably
ask if their tests have been fair and
whether they could repeat their results
and get the same answer. They can use a spread-
sheet to record the time each ‘chute takes to fall.
And they can sort the list and draw a bar graph to
compare the parachutes. Are larger parachutes
better? Is there a connection between the size of
the parachute and the time it takes to fall? Does a
hole in the top help?

A | B8 | ¢ |
1 | Parachute testing| Fall time
2 Baloon 6
3] Plate 3
4| Serviette 10
E Nylon 5

I'T: Handling information
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Using IT in... forces

What makes a good paper ‘plane?

Designing and testing paper planes is a fun way to
stimulate interest in the science of flight. There
are even computer programs

that will print
s

paper templates
=

to make planes
(Paper Planes for -
PC - mail order but there's a free demo on
the Internet - search for Kitty Hawk). But that
aside, you can take a design and investigate how
the position of the wings, or the position of a
weight affects how well the plane can fly. You
might time how long they can stay in the air - just
be prepared to practice doing this, as it is tricky.
You can enter the results into a database pro-
gram and then use it to analyse the results. The
children can sort the results to find the best plane.
Should the plane have weights on the nose? Some
children could plot a scattergraph of wing position
against the distance travelled - and find a pattern
here.

A | B | ¢ |
1 Plane testing |Wing position| Fly time
2 Mine
B Hers
[ 4| Theirs

Instead of ‘planes they can make paper spinners or
gyroplanes. They can try different size wings,
different wing cut-aways, or different numbers of
paper clip weights, and they can time how long
each design takes to fall. Again a database
program will help them to handle the results. They
can select out the spinners with long wings and see
whether those with more clips spin best. They can
draw a bar graph, and write on their ideas, about
what makes a good spinner, on the print-out.

I'T: Handling information

Elastic band power

Make and test a launcher for a dart plane

The children can make an elastic launcher for a
paper plane and investigate the best way to use it.
How could they test it scientifically? Should they
use a ruler to measure how much they pull the
elastic band? They could try a number of firing
positions and record how far their plane flies in a
spreadsheet. The program can draw a bar graph
of their results. What does the graph tell them? Is
it best to pull the elastic all the way back?

Alternative: who can make the best catapult to
throw a paper ball? Does the size of the paper ball
affect how far it travels?

I'T: Handling information
Which elastic band is the strongest?

A nice investigation, involving some information
handling arises from the design of an elastic band
tester. They can tie a band to a hook and then to
a bulldog clip. The children can test how far the
band stretches with more and more weight at-
tached. They can use a spreadsheet to record
and bar graph their results. You might ask: what
pulls on the band? Does gravity pull more on a
large weight or a small weight? Is there a pattern
between the weight and the stretch?

Who can make a good elastic band roller?

All sorts of elastic band devices can

Seedt*;]e . be used for investigations on energy.
Spreadshee N
topic There are cotton-reel rollers, buggies

and planes any of which can be tested
to show that the more energy we give

to the elastic, the more the devices can travel. Ask

the children to find a way of testing this idea. Get

them to use a spreadsheet to record their results.
Which type of graph best shows their results? Why
does winding more make it go further?

I'T: Handling information
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Using IT in... forces

Which is the best angle for a firework rocket
launch?

The children can make an elastic launcher and
investigate the best angle to use it. They might use
a protractor to measure the launching angle. They
could try a number of angles and use a spread-
sheet to record how far their projectile flies. The
program will help them to draw a bar graph. Is
there a best angle? Is the best angle, the biggest
angle? If they wanted to throw a ball a long way,
what should they remember?

A | 8 [ ¢ [ b ]
Which is the best launch angle?

Angle
10
20
30
40
50

Try Try Try A

1
2
3

4 |

5]

6]

7]

Alternatively they can investigate ‘the human
cannon ball’. Does the angle of the cannon mat-
ter? Does the length of the cannon barrel affect
how far the ball travels? Does the weight of the
human cannon ball matter?

I'T: Handling information

Which is the strongest type of bridge?
Making and testing bridges is

an opportunity for ‘fair ]7
tests’ and learning about /
structures. The children -
can test bridge shapes \_|

which are flat, round,

box and fluted. They can take one design and test
it with different spans. Or take a flat design and
try it with different size arches.. They can load
their bridges with weights and record their results.
A spreadsheet provides a ready-made table for
this and it can sort their bridges in order and draw
a bar graph to compare the various designs. You
can ask the children which bridge is the strongest.
Is it the best by far or by just a bit? Can they

divide the bridges into strong and weak types?
How does the graph help them to do this?

When the children have chosen the best bridge
design, they could make it stronger
still - they might make a bridge with

See the | one, two, three or more pieces of
spreadsheet’ cqrd |t's a real engineer’s problem,
topic

but when should they stop trying to
make the bridge stronger? They can
test their bridges as before, and graph
their results in a spreadsheet. Does more card
make the bridge stronger? Does more card make a
lot of difference? Can they use the graph to guess
how much weight a bridge with even more card
would take?

I'T: Handling information
Which boat will carry the most?

The children can test boats made from aluminium
trays or margarine tubs to see which will carry the
most. They can use a spreadsheet to record and
graph their results. Do larger boats carry more?
Do shallow boats carry less? Do light boats carry
less? The children may think that the weight of a
boat’s load is not important, so maybe they can
investigate further: would a full boat sail as fast as
an empty boat?

I'T: Handling information
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Using IT in... forces

What floats and what sinks?

Test some things to see if they float or sink. Use a
forcemeter to measure their weight in air and their
weight in water - the floaters should weigh nothing
in water. Record the results in a spreadsheet
table - do not graph the weights.

I'T: Handling information

How does the pressure change when you
squash things?

You can show how
pressure changes
when balloons are
squashed with the
help of a pressure
sensor. You attach this,
quite costly, sensor to a
balloon and then squash the
balloon. The computer screen will show
you the effect as a bar gauge on the screen. It
should show how squashing and pressure are
connected.

Using the same set-up you can show how pressure
changes with the depth of water - an important
point for divers and submarines, because the
deeper they go the stronger their equipment must
be. Older pupils may be able to measure the
depth, record the pressure and see if there is a
pattern between them.

I'T: Measuring

Machines

A control box allows children to make machines
that work automatically. It gives them an insight
into how things work. They
can build a fork-lift truck, a
buggy, a conveyor belt, a
car park barrier, drilling
machine or a railway
crossing. They can build the
system using glue, card,
wood, wires, bulbs, motors,
switches and sensors. Control technology is an
excellent context for children to think about en-
ergy, gears, structures and using information
technology.

IT: Control

Explore the different types of
machines using Dorling
Kindersley’s lovely The Way
things Work (age 10-16, CD-
ROM on mail order). Record
your findings in a table on
your word processor. The word processor helps
by allowing the children to work as a team and by
allowing them to edit their writing as their ideas
develop. There is an interesting invention time line
on the CD-ROM and the children could take notes
from this and produce their own, using the
graphing features of a spreadsheet.

Find out
about...

I'T: Communicating
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Using IT in... light

Light travels from a source

How far will the light from a candle travel?

You can use a light sensor to
show how much light comes from
a candle. The computer can
display the light level as a
number or a bar display on the
screen. The children can place the
sensor in a cardboard tube to
make it directional. Move the sensor away from a
lit candle and find out: is there a point where the
sensor no longer picks up light from the candle?
What does the computer show? Why does the light
level drop as you move further away? Is candle
light brighter in the dark?

I'T: Measuring
Which light source is the best to read by?

You can use a light sensor to investigate the

brightness of different

light sources. The ‘v

children can do a fair test
Al

of a candle, a torch, a

striplight and a desk lamp.

They need to keep the
distance from the light
source the same and

‘ M,
|
2 I

avoid extra-
neous light.
See the What are the advantages of each light
sensors 5
. sourcer’
topic
I'T: Measuring

Which candle gives off the most light?

You can use a light sensor to investigate the
brightness of different candles.
The children can try to test
the candles fairly and find

I
& b
) out: do long candles
give off more light
than short candles?
é Do fat candles give

off more light than
thin candles?

I'T: Measuring

Which are the brightest and the darkest
places in the room?

We see things because light comes from a source
and the children can use a light sensor to do a
survey of the light in the room. They can record
the results on a map of the room. Why are the
lightest places light? Where does the light come
from? Why are the darkest places dark? Why can’t
we see well in dark places?

I'T: Measuring

Light enters our eyes

How do we see?

How is the light sensor like our eye? How can the
computer see light? You can use a light sensor as
a model of the human eye. The light sensor has a
light sensitive part just as we have a retina. It has
wires that take messages to the computer for
processing - just as we have nerves that take
messages to our brain.

I'T: Modelling
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Using IT in... light

Light is reflected from surfaces

Is the light from a candle the same from
every angle? Is the light from a torch the
same from every angle?

Candles provide general light while a torch pro-

vides a beam. The children use a light sensor to
take light readings at different angles around a

torch and a candle. You might ask: when would a
candle be useful? What makes a torch directional?
How could you make a candle beam like a torch
beam? How could you make a torch beam like a
candle?

I'T: Measuring
What happens when light shines on things?

Some light is
absorbed when

it is reflected from
a table, a mirror
and even

day-glo

material. The
children

measure the light
reflected from a table by pointing a light sensor
at it. They can find out which surfaces reflect the
most light. They can sort them into order: which
reflects the most light?

I'T: Measuring

Light passes through different materials

What is the best material for a window
blind?

You can use a light sensor to see how much light
can pass through different materials. The children
put the sensor in a box with a ‘window’ at one
end. They put different
\\\ { J/ fabrics or materials over the
—~ window. The computer will
—_ show how transparent the
e material is. Do your results
Dﬁg help you to sort out the materi-
als? Which materials are trans-
parent? Which are opaque? Which are
translucent? Which would be best for a window
blind? Would thicker materials let through less
light? How many layers of tracing paper would
stop the light getting through?

I'T: Measuring
Does light travel through water?

You can take light level readings in a pond. You
need to place the light sensor in a well-sealed
plastic bag. You can show how the light level
affects the life in different parts of the pond. You
will need a portable computer or plug your sensor
into a data logger. Remember to always point the
sensor at the same angle (up is best) or you will
get spurious readings.

I'T: Measuring

How fast do photochromic sunglasses
change?

You can use a light sensor to

investigate how fast

photochromic glasses (which

darken in the sun) change. The

children can place the sensor

in a card tube and measure

the light passing through the

lens. Can they predict what

will happen? The computer will display a graph
showing the lenses getting dark or light. Can they
predict what the computer screen will show? Do
the glasses get darker, faster than they get lighter?
When would it be important that the glasses
change fast?

I'T: Measuring §pction
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Using IT in... light

Comparing colours

Which colour fabric is best for a cyclist to
wear?

Light is ‘lost’ or absorbed when it is reflected from
different coloured surfaces. Day-glo materials do
this less. The children can measure the
light reflected from coloured fabrics by
pointing a light sensor at it. Sort the
colours into order. Which colours
would be best for the cyclist? Which
fabric reflects the most light - a plain
yellow or day-glo yellow?

See the
sensors
topic

Note: The light sensor responds to different colours
in a way not exactly like the human eye. For this
reason, and because different surfaces reflect light
differently, results should be seen as ‘rough and
ready’.

I'T: Measuring
Which colour sunglasses filter light best?

Coloured film filters out some of the light passing
through them. The children can use a light sensor
to compare the amount of

light passing through differ-

ent coloured sunglasses

made using coloured film.

Which colour will work

best? Would you buy your

clothes wearing sun-

glasses? See if you can

guess the colours of

clothes wearing different

sunglasses.

I'T: Measuring

Which colours are the safest colours for the
road?

As above, you can measure the light reflected from
coloured material by pointing a light sensor at it.
And the children can use the light sensor to com-
pare paint swatches from DIY shops. You might
ask: Which colours would be best for road signs?
Which colours would be best for the crossing
patrol, or a police car? Would the time of day
affect the results?

I'T: Measuring
What happens when we mix coloured lights?

Dorling Kindersley’s CD-ROM title The Way
Things Work (mail order) features a lovely
graphic ‘model’ of mixing coloured light.

Using light

How does it work?

Dorling Kindersley’s CD-ROM title The Way
Things Work (mail order), features graphic
explanations of how the camera, the telescope and
other optical devices work.

I'T: Modelling
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Using IT in... sound

Making sounds Kinds of sounds

Which sound maker is the loudest?

How do the strings on an elastic-band
guitar affect the sound?

How does the size of the guitar box affect
the sound?

Which rice shaker is the loudest?
What makes a noisy shaker?

Does the amount of rice in a shaker affect
the noisiness?

If you drop something from higher up does
it make a louder sound?

Can you trust your ears to measure sound?
What makes a good drum sound?

Who has the quietest shoes?

The children can investigate making sounds. They
can use string, percussion or wind instruments
looking at how to make the sound and how to
change the pitch or volume. After this initial work,
you can introduce the pupils to the sound sensor-
a device which allows them to measure, rather
than guess-at how loud a sound is. They can
display the readings on the screen to get a more
easily understood measure of volume.

The questions above provide some ideas to investi-
gate. They should try to predict sound levels - you
might draw a ‘noise line’ and ask them to write
where along it the sound might sit. Although they
might test large drums and small drums, sand
filled drums and empty drums, large tappers and
small tappers, paper skin or plastic skin - they
should learn to look at one thing at a time. Note:
The sound sensor responds to all noise, so do this
somewhere quiet.

Note: The sound sensor responds to different
frequencies unevenly and in a way unlike the
human ear. For this reason, results should be seen
as ‘rough and ready’.

I'T: Measuring

Can you describe the sound?

Get a cassette tape with different sounds on it and
ask a group to describe each sound. Do a brain-
storm on the
describing words
they could use, like
banging or clang-
ing, and put the list
up on the board. If §
you have a N
'Clicker’ grid or
an overlay (‘concept’) keyboard you can prime
your word processor with such words and the
children can use them at the press of a button.

The children can use a ‘branching database’
program to build up a ‘key’ to identify each sound.
You prime the computer with a couple of instru-
ments - the children add the rest. They will learn
how to sort things and observe carefully.

You can create a simple database of musical
instruments. The exercise gets children to organise
their data: they will need to record what the
instrument is, what family it belongs to, how it
makes sound, what types of music it is used for
and what country it comes from. Books as well as
the Internet provide plenty of information.

I'T: Handling information
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Using IT in... sound

Which sounds stop quickly and which stop
slowly?

Most brands of sound sensor are
quite good at showing how fast a
sound grows and fades away. This
‘attack’ and ‘decay’ idea helps us to
distinguish a drum sound, which is
short from a flute sound, which is
long. Get your sensor software to
show a line graph as you make the
sounds. Set it to read over a 10
second timespan, as this will show a
more detailed graph. The children
can look at the graphs and consider: do sounds
that last longer have anything else in common? Do
the sounds that grow quickly have anything in
common? Do high sounds stop more quickly than
low sounds?

Sound and distance

Does sound fade the further you are from
it?

The children can use a sound sensor to see how
the sound level changes with distance. They might
use an electronic organ or a tape recorder to make
a sound. Can they be sure that this sound is the
same each time? Over what distances will they
measure the sound? Some children will be able to
use a spreadsheet to record, and produce a bar
graph of their results: what does the graph tell
them about sound and distance? Why do they
think that sounds fade with distance? Where does
the sound go?

I'T: Measuring

Hearing sound

How do our ears help us collect sound?

The children can listen to a sound with and with-
out an ear trumpet. They can use a sound sen-
sor, in place of their ear, and measure how the
trumpet affects the sound level. You can ask: does
the trumpet increase the sound level? Would a
larger trumpet help more? Which animals do you
think should be able to hear well? See if some ear
shapes work better than others.

I'T: Measuring
How do our ears work?

A sound sensor is a good ‘model’ of how the ear
works. It is a microphone with a membrane that
vibrates in a similar way to the ear drum. Then
there are wires, like nerves, to carry a message to
the computer (or brain).

I'T: Measuring
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Using IT in... sound

Sound and safety

Where is that noise coming from?

The children can do a noise survey with the sound
sensor. They can measure the noise level in school
over the day. With a sensor extension lead or a
portable computer they can go outside. Which is
the noisiest part of the classroom? Which room is
the noisiest? When is the noise worst?

I'T: Measuring

Which material would make the best ear
muffs for the teacher?

The children can test sound proofing materials by
wrapping them round a sound sensor to see if
they can lower the sound level. You might ask:
which material is the better sound proofer? Do
extra layers of material help reduce the sound?
Where does the sound go? Are high sounds easier
to stop than low sounds? Note: They will need a
very quiet testing area.

I'T: Measuring

Make an alarm which switches off when

you shout.
See the Using a buzzer, a sound sensor, a
control | €ontrol box and sensor box, you can
topic | make a sound controlled alarm.

IT: Control
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What can sound travel through?

The children can test

different materials to

see if sound can

travel through

them. They can

press a sound

sensor onto an

object and make

a sound at the other end of it. They might test a
metal pipe or table leg, a wooden door, a fish
tank, a balloon full of water or a balloon full of
air. They will need a synthesizer or something that
makes a steady sound.

I'T: Measuring

Which material makes the best string
telephone?

You can investigate sound travelling through string
telephones - measuring the sound level in the ‘ear
cup’ with a sound sensor. The computer will
record the sound level on a graph. They can
measure the sound level when they pinch the
string, stretch it round a corner. They can also
swap the string for wool or wire. You might ask:
which materials allow sound to pass easily? How
does the sound get from one cup to the other?

I'T: Measuring
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Using IT in... earth and weather

Looking at rocks

How do we identify rocks?

You can get children to examine a collection of
rocks and provide help with describing them. You
can use a word processor where the important
‘describing’ words like jagged,
lumpy, gritty are available by
pressing a 'Clicker’ grid or an
overlay (‘Concept’) key-
board. When the children press
& on a word, it is typed into the
word processor. You can also
prime the word processor with
questions
like: what colour
is the rock? Does it
have streaks? Is it rough?
Is it crumbly? Can you
scratch it? Can you crush it
with a hammer? Does it mark paper? Does it soak
up water? Does it have bits in? Are they like
powder or are they grainy?

IT: Communication

Arrange the steps of the water cycle into
order.

You can prepare a
sorting exercise
using a modern
word processor
program. You type
the steps of water
cycle in the word
processor and put
the sentences in the
wrong order. The children then re-arrange the
steps into order. You can make a graphical version
of this exercise by using the My World program
(from Semerc) to make a series of mini-pictures or
‘sprites’ that can be moved around the screen.

I'T: Communicating
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Using IT in... earth and weather

Weather recording Seasonal changes

How the weather changes.

You can use the

computer to record the
weather in a variety of
ways. The easiest is

with the My World
program (PC/Arc from
Semerc) which comes

with a map you can

drop weather symbols
onto. You can prepare

a daily weather grid

and the children can

add weather symbols to it.
All about Weather and Seasons (age 5-8, PC/
Mac CD-ROM from SEMERC) has activities and
information. It's likeable.

There are weather stations with instruments you
read daily, and others like the Weather Re-
porter, (Advisory Unit) that record the weather
automatically. Computer sensors can do this too,
not as elegantly but acceptably. A light sensor
records daylight and sunlight, a rotation sensor
records the wind speed, a pressure sensor records
the barometric pressure and a temperature
sensor provides the temperature. You might collect
enough data to ask whether it’s cooler when the
wind blows or whether it’s warmer when it is
bright.

I'T: Handling information / Communication

How are the seasons different?

You can make a four-box table in a word proces-
sor, one box for each of the four seasons. The
children can fill these in
with their ideas. Or
they can use a draw-
ing program to create
a poster about the
seasons. They might
focus on how the
seasons affect our lives.
As they work they may come to

change their ideas - some say it rains more in
winter and others will disagree. The computer acts
as a neutral area where children can discuss each
other’s work.

IT: Communication
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Using IT in... earth and space

Length of the day and night

When does the day begin and end?

You can use a light sensor to record the light
levels over 48 hours. A graph on the computer will
show rising and falling light levels and you can get
the children to look at this: which part of the graph
shows day time? Which shows night time? Is there
light at night? When does the day begin? When
does it end?

I'T: Measuring

How do ‘lighting-up’ times change during
the term?

You can collect lighting-up times from a newspaper
or almanac and record them in a spreadsheet
program. You can make a table and a bar graph.
The bar graph should show that the times decrease
towards June and increase after it.

A | B [ ¢ D |

1 | Sunrise and Sunset

2 Date Lights off Lights on | Length day |Le
3 1/Dec/91 7.45 15.53 8.08
4| 8/Dec/91 7.54 1549 7:55
5|  15/Dec/91 8.01 15.48 7.47
6|  22/Dec/91 8.06 15.50 7.44
(7] 29/Dec/91 8:08 15.55 7:47

You might also do the same to compare lighting-up
times between the North and the South of the
country. Get a globe and a lamp (i.e. a sun) and
try to predict if it gets darker in the North earlier
or later than the South. Does your bar graph
agree with your prediction?

I'T: Handling information
People ring your door buzzer at night. Make

a buzzer that only works during the
daytime.

You can use control technology to

: See the
design and make an automated control
system to do this. You need a buzzer topic

and a light sensor and you use the
program to check the light level and
control when the buzzer works. See the Control
section for like examples.

IT: Control

The sun appears to move in the sky

How do shadows tell the time?

You can place a stick in the ground and record the
angle or the length of the shadow at set
times throughout the day. You can enter
your results into a spreadsheet program
and plot a bar graph. How does the length
of the shadow change? How does the
angle of the shadow change? Which of
these help you to tell the time?

A | B | C
Shadows
Time
10:00
11:05
12:00
13:00

Shadow angle Shadow length

I'T: Handling information

Make a solar panel that always points
towards the light?

A solar panel is not much good if it’s not pointing
towards the sun. You can use control technol-
ogy to make a sun-seeking solar panel. It consists
of a motorised turntable and two light sensors.
You write a control program which compares the
light level from each sensor and then turns the
turntable left or right to point towards the light.
IT: Control
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Using IT in... earth and space

Planets orbit the sun

All about the planets

There are legions of television
programs, Internet pages and
~— CD-ROM resources about
space. You can get the children
to use a CD-ROM to prepare a
travel agent’s poster for a
holiday on one of the planets - although not many
CD-ROM titles are designed specially for a young
audience. Nevertheless, you will find pictures of
planets, stars and space craft that you can use in
poster work and multimedia presentations. Red
Shift (age 12+, CD-ROM on mail order) is a
‘model’ that allows children to see the orbits of the
planets - it is too technical to really recommend to
all. Dorling Kindersley’s Eyewitness Space and
The Universe (age 10+, CD-ROM on mail order)
features a star dome, man on the moon film and
really is worth a look. Microsoft’s Magic Bus
Explores the Solar System (CD-ROM on mail
order) is a great deal of fun and excellently pro-
duced, | thought it was too much fun - and better
at home. Try www.scienceyear.com (aka Planet
Science) and look for Planet 10 - a free and very
useful alternative.

Find out
about...

I'T: Modelling

Which is the biggest planet?

You can use a book or CD-

ROM to find out about the

sizes of the planets and put

the data in a spreadsheet

program. You can sort the

list to put the biggest plan-

ets at the top. You can also

use the program to draw a

bar graph and ask: which planet is the
biggest? Can you sort the planets into two groups,
big planets and small planets. Where did you
draw the dividing line between big and small?

I'T: Handling information
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Using IT in... earth and space

Make an orrery.

You can use a spreadsheet to help you construct
a model solar system - stretching from one end of
the hall to the other. You put values for the dis-
tances of each planet into a spreadsheet. In one of
the spreadsheet columns you enter a calculation
which allows you to scale the planet’s real dis-
tances from the sun down to the length of the hall.
You enter the length of the hall and the computer
will work out the correct scale for you. What
problem do you face if you make an orrery a
table?

A B C
1 Millions of kilometres cm
2] Pluto 5800 40
(3] Neptune 4500 31
4] Uranus 2900 20
5| Saturn 1400 10
6 | Jupiter 780 5
7] Mars 230 2
B Earth 150 1
(9] Venus 110 0.8
[10] Mercury 60 0.4
1] Sun 0 0

I'T: modelling

How do the planets compare?

There are many patterns in data on the planets.
You might wonder if there is a pattern between the
size of a planet and its distance from the sun, or if
larger plants have more moons. A database
program allows children to explore these patterns
easily - in an enjoyably investigative way. You can
collect data about each of the planets and type it
into the database program. You can see if there is
a pattern between the size of a planet and its
distance from the sun. You use the computer to
plot a scattergraph of size of the planets against
distance. If there is a pattern, you will ‘see’ a line
or curve through your scatterpoints. Can find
other patterns: is there a pattern between the
temperature on the planet and its distance from
the sun? Can you explain why?

I'T: Handling information

Do you know your planets?

You can play a 20-questions game on the planets
- one person thinks of a planet, while the others
have to ask questions to guess it. And you can
then use a branching database program to enter
these questions into the computer. This is an
absorbing exercise which gets children to make
careful observations about the planets.

I'T: Handling information

Does it have rings?

.

Is it red?

Yes l

Is it Saturn?

Yes No

Mars? Earth?
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Using IT in... earth and space

The earth orbits the sun with a tilt

Why is summer warmer than winter?

You can illustrate this difficult idea using a desk
lamp (the sun) and a globe. You then use tem-
perature sensors to record the temperatures at
two positions - one with the sun at an angle and
one with the sun directly overhead.

I'T: Modelling

The phases of the moon

How does the moon change in shape?

You can keep a moon diary using a computer
drawing program. You draw a grid of boxes like
a calendar and then fill in the boxes using moon
shapes. The program will allow you to copy
shapes you have already drawn - so this gets
easier as

you work Shape of the moon
through a M@md@y O @
month.

Once you TM@gd@y O

have Wednesday

completed

the grid, Tﬂﬂlﬂmd@y

you could 2

print it and Fm@ﬂ@y @

create a

game where the children have to arrange moon
shapes into the correct sequence.
Several CD-ROM titles explain the phases of the
moon fairly graphically. See under planets for
recommendations.

I'T: Modelling

Moon people

Use a word processor in a
team exercise to make a
newspaper front page about
the day they landed on the
moon. They may be able to
illustrate their story with
pictures they find in a CD-
ROM, a ‘clip-art’ library or from the Internet.

IT: Communication

Do astronauts keep cool in shiny suits?

Use temperature sensors to compare the tem-
peratures of astronauts dressed in fabric and in
shiny foil suits. Get a desk lamp to shine on
wrapped-up bottles. Ask the children: when the sun
shines, will your astronauts warm up or cool
down? How does the computer graph show you
what happened? Do the suits protect them from
the sun’s heat rays? Which suit material protects
best?

I'T: Measuring
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Resources

National bodies

The national focus for IT in
education is the BECTA or
British Education and
Communications Technology
Agency. See Becta’s National
Grid for Learning for IT and
primary science activities. Start
at www.becta.org.uk

Focus for science teaching - the
Association for Science
Education: www.ase.org.uk

The National Centre for
Initial Teacher Training in
Primary Science, SClcentre,
School of Education, 21
University Road, LE1 7RF Tel
0116 252 3659 Email
mw47@leicester.ac.uk

Advice and training

IT in science - Roger Frost at IT
in Science provide specialist
advice. See www.rogerfrost.com

General Science

All about science...

Science Explorer | and Il (age
8-11) are full of information and
investigations - well written, it is
bang on curriculum target. It's
something pupils can use to clue
up on science in the classroom
or library. (CD-ROM for Acorn/
Mac/PC from Granada
Learning).

Science Fair (age 5-8, CD-ROM
for PC/Mac/Acorn from

Sherston) is a title to investigate.
OK for infants.

Oxford Children’s
Encyclopaedia (age 9-13) is a
quality encyclopaedia for a
young UK audience and most

recommended to schools (CD-
ROM - mail order).

Microsoft’s Encarta (age 12-
adult, CD-ROM - mail order) is
good for finding information. It’s
very attractive, easy to use but
the language is too hard for
primary children.

Dorling Kindersley’s Eyewitness
Encyclopaedia of Science (age
11-15, CD-ROM - mail order) is
attractive, but is patchy and
focuses more on pure rather
than applied science - so for
swots only. Dorling Kindersley’s
First Incredible Amazing
Dictionary (age 5-7) has bits of
science - body words for
example - and worth having
never mind the science.

CD-ROMs

CD-ROM software for science is
listed in the ideas section of this
book. Choose your topic area
and look for the bold text where
you will find a brief review.The
positive reviews are clear
pointers to what is worth having,
less definite ones mean that you
should see them before buying.
Education ‘trade shows’ such as
the UK BETT exhibition and the
ASE annual meeting (early
January) are excellent events to
do hands-on shopping. Roger
Frost's Software for Science
Teaching (Out of print - ASE) is
the book with detailed reviews of
'everything’ but it's better value
for the secondary school. Also
see Using CDROM s in
primary Science - a booklet
from National Centre for Initial
Teacher Training in Primary
Science, SClcentre, - address on
this page.

Some titles were too broad to
put under any heading in the
Ideas section: Science Explorer
(see this page) or Sammy’s
Science House (age 4-7, mail
order) for the early years are
among them - both are well
above average. SSH looks at
weather, the environment,
sequencing and classification.
There is a construction workshop
where you put together
structures from bird boxes to
helicopters. It's intelligent and
ahead of the rest. Smudge the
Scientist (age 4-7, floppy disc
from Storm) has a grow-a-plant
simulation, a decay simulation
as well as sorting exercises on
magnetic or non-magnetic and
floaters or sinkers. Not at all
bad, not special and looks dated [REEEES

beside others. Section
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For SATs practice see Practise
Science for the National
Tests (age 9-11 for PC/Arc from
Granada Learning) which does
just what the title says.

Software catalogues

Clip-art & multimedia

Are available from software
suppliers (AVP and TAG). Get
the special needs software
catalogues from Semerc and
Inclusive Technology. General
purpose software is available
from Microsoft dealers,
BlackCat, SPA, Flexible software,
Logotron, Kudlian Soft.

Branching databases

Flexitree 2 (for PC from
Flexible Software) is a rare
breed of program - the
branching database. This one is
capable and not expensive. It
saves it's output to web pages if
you wish. The blindingly simple,
Sorting Game (for BBC Acorn
and Windows from MAPE) still
goes strong. Oxford LEA offer
Branch (DOS PC) which does
the business. Kudlian do
Retreeval - which is fine and
also '"Ask Oscarwhich works in
a paticularly intuitive way.

When children need to illustrate
their work, it’s good to have a
collection of clip-art. The Internet
has loads (see
www.google.com/images)
also Sherston offer loads on CD-
ROM (www.sherston.com) The
professional graphics programs
all provide huge collections of
this. You could look for titles like
Corel Draw, Page Plus,
Micrografx Designer and
Draw Plus (all on mail order).
They are not that expensive but
some would say you don’t need
anything this good. You will find
collections of art bundled free
with Microsoft Word,
Publisher, Micrografx Draw
and Works. You may just need
to hunt through the hard disc to
find them. Remember that your
CD-ROM encyclopedia will often
let you clip pictures into your
work. The Internet can also be
culled for clip art.

Ready-drawn ‘clip-art’ to
illustrate children’s work is
widely available. Collections of
zoo animals, birds and pond life
in Just Pictures (from Semerc).
There is Clip Art CD
Collection (age 7-14 ) from
Sherston which has the best set
of curriculum use pictures I've
seen. You can find clip-art
packages with thousands of
images in retail outlets but do
check to see whether it has what
you need. PowerPoint and
Multimedia programs allow
children to assemble text,
pictures and video and make a
presentation. These also come
with clip-art libraries.
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Special needs

Clicker grids and/or overlay
or concept keyboard are
flexible tools used with special
needs and young children. In
the Ideas Section you will find
many uses in science. Also, for
various needs, there are large
and small keyboards, electronic
stylus, tiny mice, roller-balls
instead of mice, speech devices
and switches. Suppliers include
The Advisory Unit, Semerc and
Inclusive Technology. Windows
Concept (for PC from AU) is a
program which makes Windows
programs accessible with an
overlay keyboard. Clicker (Arc/
PC/Mac from SEMERC) comes
in various flavours allows you
to dispense with an overlay
keyboard. The 'keyboard’ is
shown on screen.
Recommended.

There are a few outlets for
ready-made overlays for the
concept kReyboard. For example,
Science Simply 1 & 2 (age 8-
14 from Cleveland) is a
selection of overlays to support
writing activities in science.
These you can use with word
processors such as Folio,
Prompt Writer, Stylus,
Concept and Intercept. Cd
Computing is another supplier.

Handling information...

Word processingtools...

Investigations for Key stage
2 (from BECTA and on the
Internet at www.becta.org.uk) is
a pack with good, worked
through ideas for handling
information in science. Getting
Started with Information
handling (from BECTA) also
has worked through activities
and several for science. Science
Investigations: an INSET
pack for teachers (from BECTA
and on the Internet) is a folder
with investigations that generate
data they can process with the
computer. IT’s primarily
science (Age 8+, from BECTA)
is a free and very useful set of
leaflets setting out some starting
points for using IT in science
work.

Your choice of data handling
software is best driven by a
school policy, but here are a few
leads: Junior Pinpoint (from
Logotron) is deservedly popular
and very good for surveys.
Clipboard (age 7-12, from
Black Cat Software) is an easy,
capable database program. The
younger version is Counter (age
6-9, from Black Cat Software)
and even better First
Workshop (age 6-9, PC from
Black Cat). Flexidata (age 9-15)
is very capable. Counting
Pictures (age 5-9, PC/Nimbus
from Black Cat Software),
PicturePoint (age 6-9 from
Logotron) and Pictogram (from
Kudlian) do pictograms easily.
For the easiest of spreadsheet
programs see Number Box (age
7-13, from Black Cat Software).

You will almost certainly have a
word processor, but these
writing tools are a bit out of the
ordinary, interesting and at risk
of being overlooked.

Write Away (age 5-12, from
Black Cat Software) can be used
with different age and ability
levels. It is very well tuned to
classroom use. Talking Write
Away speaks the typed text and
is also available as an upgrade.

Flexiwrite (age 9-15) is very
capable and makes an old
Nimbus look like it is running
Word for Windows. Textease
(age 6-13, from SEMERC) will be
a favourite - it talks as you type,
you click anywhere on the page
to write or draw. Nice feature -
on a PC it feels like an Acorn
program.

Inspiration (from TAG) helps to
structure all kinds of writing -
this version can turn text to
speech. Cloze exercises or
missing letters and words so
often they make for good
learning activities - see Sherlock
(Acorn PC disc from Topologica).
To make nice on-screen puzzles,
see Hot Potatoes (free from
www.halfbakedsoftware.com)
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There are tools in your word
processor that make web pages.
If you're building a web site get
something that manages the links
between pages - or you'll spend
too much time on it. There are
even web pages
(www.schoolmaster.net) that let
you make web pages. Another
neat place is
www.digitalbrain.com

What's good on the Internet is
more the subject of a magazine
than a book, but the most
persistent advice is to find a
service aimed at schools and
start from there. Try
www.schoolzone.co.uk but we'll
keep you posted at
www.rogerfrost.com if we see
anything better.

Control technology...

Control Accessories

Places to look first: Data Harvest
(www.data-harvest.co.uk) ;
Commotion (Lego) ; Deltronics
(www.deltronics.co.uk)

Data Harvest has 'mimics’ as well
as a variety of control boxes and
Flowol software. Lego have the
Mindstorm'’s intelligent brick
which makes control easier than
ever. With its data logging add-
on it become incredibly powerful-
your robot can sense, measure
and do things. It's certainly one
of the top systems to consider.

Deltronics Control-IT (from
Deltronics) and the Deltronics
Serial Interface (for PC/Arc)
are input and output control
boxes. These come in several
versions, taking jack plugs,
banana plugs and a variety of
control sensors and accessories.

Discovery (from Economatics)
offers sensing and control
features from one box. For a
very inexpensive approach see
the SenSci Control Box (from
Valiant Technology).

You need devices to plug into the
inputs and outputs on the
control box. All the control box
suppliers offer the necessary
input and output bits in various
bundles. The output devices
include lights, buzzers and
motors while the input Rits offer
light sensors, temperature
sensors, pressure mats, reed,
push, tilt and light switches. For
some unusual projects get a
hydraulic pump (TTS) and use
it to pump water into a tank or
water a plant. There is also a
ram rod device which has a
push-pull action - it might open a
‘window’ if a greenhouse gets
hot. For some challenging work
there is even a Robot Arm
which the children can program
to wave hello or perhaps pour a
drink (from TTS).

Control Pictures (mimics’ from
Data Harvest) provide a choice
of ready-made control systems -
Traffic Lights, House Alarm
and Washing Machine scenes.
These plug into the standard 8
inputs and 8 outputs control
box. They make things easy for
beginners - the children use them
by writing programs in control
software. Ready-made starter
models such as a Clown,
Buggy, House or Traffics
lights are available
(Commotion) and these should
also plug straight into any
control box you have.
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Control software

Today there are so many
hardware options and machine
combinations that it is safer to
buy your control software with
your control box. You can
sometimes use software from
one firm with the hardware from
another and there is just a
chance it will work. There are
some third party products too
like Junior Control Insight
(from Logotron). Investigate
(PC - from RM) makes it very
easy to build elaborate control
systems. Flowol (age 11-18 -
Data Harvest) lets you build
control systems using a
flowchart system - this is fine,
but may be daunting at first.

Pixie (Swallow Systems) is a
simple and small programmable
floor robot. Uses rechargeable
NiCad batteries, a small
keyboard and can remember
programs, even when switched
off. It can be programmed to
ride on play mats with letters,
numbers or farmyard scenery.

Pip (Swallow Systems) is a well
established robot with a 24 key
membrane keyboard. You can
program it to move forward,
turn, make a sound, or go
backwards. Sensors such as a
light sensor, a bump sensor or a
magnet sensor can be attached
so that Pip can be made to
change its direction when it
bumps into an object. It can
connect to a computer for use
with software. It looks best when
dressed-up as a lorry or animal.

The Valiant Control Console
(Valiant) is a stand-alone
controller keypad which saves
you having to use a computer.
You plug your model into the
console and then use the keypad
to enter commands. The console
can remember procedures (sub-
programs) which you can
assemble in a larger program.

The Valiant Turtle (BBC/Arc/
PC/Nimbus from Valiant) is the
original remote controlled turtle
which responds to Logo
commands from the computer.
Plenty of scope for fun with
Logo variants such as WinLogo
Logotron Logo, PC Logo and
LogoWriter. The Valiant
Roamer is a Smartie-shaped
robot with a keypad. It can be
programmed to follow a route.
Accessories, such as basic
sensors, trail pens and fix-on
jackets are available. A computer
interface (from Valiant) and
software allows you to store
Roamer programs on disc while
a control box allows you to use
the Roamer keypad to write
control programs.

)

The Lego Dacta Control
Centre (from Commotion) can
control three output devices,
such as a light and motor on a
Lego model, using a simple
keypad. It works independently
of the computer and can learn
sequences of actions and replay
them repeatedly. However Lego's
Mindstorms for Schools,
mentioned earlier, is more the
object of desire.
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Sensor Kkits...

Explorer (from Griffin,
Commotion, Research Machines,
or Logotron) is a junior version
of the LoglIT Datameter 1000.
It's inexpensive and very capable.
A second temperature sensor is
worth having to compare
temperatures for example, one
can be indoors and one
outdoors.

Though outshone by Explorer,
Live (from Griffin,

Commotion, Research Machines,
or Logotron) is a junior version
of the LogIT device used in
secondary schools. The basic kit
comes with carrying case,
computer cable, Live box, a
temperature sensor, light sensor
and sound sensor - all you need
except the software. You can
then choose your preferred
software from LogITLab,
Junior Insight, Insight or
Investigate, described below.
There is an accessory pack with
useful sensors: two light switches
for timing events, a handy
extension cable and another
temperature sensor to help you
compare readings between say,
cooling cups of tea. One other
device included is an LED - which
you can switch on or off in a
simple control system. A good
range of other sensors are
available to use with Live (from
Griffin). These allow you to
measure pressure, breathing, air
humidity, position and more.
Useful is the ChecRIT clip-on
display unit that allows you to
see readings away from the
computer. So too is the
connecting kit which gets the Live
system working with palmtop
computers.

Discovery (from Economatics) is
a control and sensing kit with a
variety of options. It uses
Discover Sensing software.

Ecolog (from Data Harvest) is a
budged priced device that takes
reading from built-in sensors
though extra plug in sensors are
available. Also takes readings
away from the computer and
works with Sensing Science
software.

First Sense (from Philip Harris)
has a designed look to it. The
First Sense software is simple
and versions for older computers
are overshadowed by versions
for today’s computers. You can
add control accessories and
extra sensors to the kit.

The Logbook (from Brighter
Minds) can log data away from
the computer. Like most devices
here, it has no built-in display so
is limited.

RM Detector (RM Window Box
PC from RM) possibly the
cheapest of all the logging
systems - this uses the computer
sound card to capture very
approximate temperature and
light level information. The
graphs, appear within Microsoft
Excel. It's just good enough but
see if you can stretch to
Explorer

Extra Sense (for PC/Arc from
Deltronics) and Sense-IT (for
BBC/Arc/Nimbus from
Deltronics) are used in secondary
schools and you make up your
kit depending upon what you
need. There are sensors for
temperature, light and sound as
well as light gates or light
switches for timing events. Extra
Sense comes with software but
also works with Insight or Junior
Insight software.

The latest sensor kits have the
additional facility to take sense
readings away from the
computer. You could take the
sensors out of doors and
monitor the weather, noise
pollution and so on. The
following kits are aimed at
secondary schools, but middle
schools should find them of
interest:

LogIT Datameter 1000
(Griffin) is a compact device with
a built-in screen, a green start
button and a red stop button.
Like the Live box above it uses
the same LoglT sensors - which
there are many in the range.
Those who have the older LoglT
device can benefit from the
ChecRIT display unit - showing
readings and additional
information on a small screen.
These all work with Junior
Insight, Insight and Investigate.

EasySense (Data Harvest) has a
remote facility too. It works with
Junior Insight, Insight,
Investigate, Sensing Science
software.

The DLplus (Philip Harris) uses
First Sense sensors and has a
screen which helps when you
want to see readings from the
sensors. The keyboard and menu
make it easy to use away from
the computer.

Discovery (Arc/PC/Mac from
Economatics) comes as a remote

logger.

Weather stations which are
specially designed for long term
monitoring are also available
(from AU).
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Sensor software...

All the sensor suppliers should
be able to supply you with a
full kit of sensors and software.
You can get software which
works with your kit from third
parties too.

Investigate! (discontinued by
Research Machines) was
developed at Homerton College
and supports most sensor kits
that work on the PC. It offers a
choice of ways to see your
measurements - such as a bar
gauge, a time graph, a number
and it will even speak its
readings. It can control devices
using a control box connected to
the data logging interface and it
does so easily. Still ahead of its
time. A booklet and video is
available called ‘Investigate’
data logging in the primary
school - from SClcentre - the
National Centre for Initial
Teacher Training in Primary
Science (address on page 123)

Junior Insight (for Windows/
Arc/Mac from Logotron) was
developed at Leicester University
and supports most sensor kits
that plug into modern
computers. Uses a simple start
button to start recording as well
as some tools that let you take
readings from the graph. A
second program is part of the
package and allows you to time
events if you have light switches
or light gate sensors. Middle
schools should also look at
Insight - a version for older
children.

Sensing Science (age 8-11 from
Data Harvest) has displays - a
bar, a digital reading, a meter
with a needle and a time graph.
A 'snapshot’ feature takes one-
off readings and shows these as
a table or series of bars. A nice,
if brilliant feature lets children
record for up to a minute and
pause the display as they draw
and predict where the graph line
will go next. The software works
only with Data Harvest
equipment including Sense &
Control, EcoLog and Easy
Sense (Disc for Acorn/Mac/PC
from Data Harvest)

Sundries

Cables and connectors in all
forms - Videk Ltd
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Glossary

Branching Database - a special kind
of database. It allows you to build an
identification key to sort out a set of
animals, plants and so on. A
branching database on animals asks
you questions about an animal and
will identify it for you. Using a
branching database encourages
observation and discussion.

CD-ROM - a computer disc which
looks like a compact music disc. The
disc stores text, photos, moving images
and sounds. An incredible amount of
information - an entire encyclopaedia
can be stored on one compact disc.
Increasingly overshadowed by the
Internet, children can search a disc to
explore a topic. Often there is a
measure of interaction and this, of
course, is a good starting point for
something educational.

Concept keyboard or Overlay
keyboard - is an alternative to a
button-type keyboard. The keyboard is
an A4 or A3 sized tablet which plugs
into the computer though wireless
versions are available. Onto this you
place a sheet of paper, called an
overlay. The overlay has words,
pictures or even objects on it. When
say, a picture is pressed the screen
displays some words. This tool can
make computing more accessible to
pupils - especially younger ones and
those with special needs. There is a
software version of the keyboard
called Clicker.

Control technology - allows you to
control a motorised device, such as a
fan, with the computer. Using sensors
you might arrange for the fan to
switch on and off as the temperature
changes. Control technology develops
problem solving and computer
programming skills. It is an aid to
understanding how things work.
Control technology has some
applications in science teaching.

Database program - a program which
lets you store data - such as the data
you collect in a survey. You set up a
series of headings under which you
enter your survey results. You can
search, sort, graph or print the data.
You might search a database of
people, to find those with dark hair
and brown eyes.

Datafile - another word for a

database, or collection of information

Section ghout one topic.

Data logging - a method of logging or
collecting data from sensors. Strictly

speaking, data logging uses devices,
called data loggers, which you can
take away from the computer and
collect readings in the field.

Desk-top publisher - a program to
assemble a page with text, borders,
boxes and pictures. The text is
prepared in a word processor, the
pictures in a graphics program. A DTP
program can really help produce quite
attractive work. Modern word
processors have many of the features
of DTP programs and are adequate in
most cases. A DTP program would
need to be special to have beside a
good word processor.

Digital camera - uses electronic media
instead of film. These are the ultimate
instant-print cameras and many times
more useful. Worth considering if you
use cameras as a recording tool in
your teaching.

Drawing program - a kind of graphics
program where each item on the screen
is an object you can scale, move or
modify. These are the best choice of
program for drawing diagrams. See
also Painting program.

Graphics programs - these use the
computer screen as an electronic
canvas. It’s very easy to erase
mistakes, which helps those who
cannot draw. There are also special
features which have no comparison -
such as painting with striped paint,
copying areas, flipping areas upside
down or changing their size. Pictures
can be pasted into reports, posters
and newspapers.

Multimedia / PowerPoint -
technology which allows you to
experience words, sounds, pictures,
animation and/or video when you use
the computer. With a modern
computer, you can assemble such
media yourself to create your own
presentations. A major growth industry
with potential for presenting science
work.

Modelling - a way of representing real-
life on the computer. You can
experiment with a model and find out
how things affect it. A spreadsheet can
be used to create a mathematical
model of how much water we use in a
day. There are science-based programs
which make modelling more accessible.

Internet - a world-wide network of
computers that allows you to
communicate with schools and anyone
else on the system. You can also
browse through and interact with Web

pages. You need to link the computer
to the phone line and subscribe to a
service.

Painting program - a kind of graphics
program where you paint on the
screen. These are the best choice of
program for working with ‘art’ and
photographs. See also Drawing
program.

Printers - there are many different
printer technologies in circulation. The
dot-matrix and daisy-wheel printers are
pretty-much history now. Ink-jet
printers are cheap to buy, do a good
black, good photos and are worth
having. Everyone should have
permanent access to an inkjet or laser
printer.

Robots - devices which can be
programmed to follow directions, draw
a trace on the floor or follow a light
source. Some of these work
independently of the computer, some
can be remote-controlled by the
computer.

Scanner - an accessory which allows
you to capture pictures or photographs
for the computer screen. The picture
can then be re-sized and printed
alongside the text in a worksheet. An
exciting, easy and affordable tool
which is well worth a look.

Sensors - there are sensors to measure
physical quantities such as
temperature, light or sound.
Measurements are shown on a
computer screen as a number or
graph.

Simulation - a program written to
simulate real-life. For example, ‘At
home in Wattville’ is a simulation
which shows the use of electricity in the
home. You can switch appliances on
and off and see the effect on the
electricity bill.

Spreadsheet - a program that handles
data in a table. The data can also be
sorted and graphed. Spreadsheets are
valuable for handling results from
investigations.

Word processor - a program for
drafting, improving and printing
written work. Many word processors
allow you to change the type style or
even add pictures to your work.
Presentation programs like Microsoft
PowerPoint add another dimension -
the children talk through their work.
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For updates of this list, see the Internet pages at www.rogerfrost.com

Advisory Unit (AU), Computers in Education,
126 Great North Road, Hatfield, Herts, AL9
5JZ. Telephone: 01707 266714. Fax: 01707
273684

Appian Way Software
www.appianway.co.uk

ASE, Association for Science Education,
College Lane, Hatfield. AL10 9AA. Tel:
01707 267411 Fax: 01707 266532 Web:
www.ase.org.uk

AVP, School Hill Centre, Chepstow, Gwent,
NP6 5PH. Telephone: 01291 625439 Web:
www.avp.co.uk

BECTA, British Education and
Communications Technology Agency,
Milburn Hill Road, Science Park, Coventry
CV4 7JJ. Telephone: 01203 416994 Fax:
01203 411418 Web: www.becta.org.uk

BlackCat Educational Software - now at
Granada - Web: www.blackcatsoftware.com

Cd Computing, (Concept keyboard overlays),
Thorpe Lea, Greenacres, Rawmarsh,
Rotherham, S62 6LD. Tel: 01709 526833

Cleveland Educational Computing Centre
(CECCQ), Prissick Base, Marton Road,
Cleveland. TS4 3RZ. Telephone: 01642
325417.

Commotion, Unit 11, Tannery Road,
Tonbridge, Kent, TN9 1RF Telephone: 01732
773399

Concept Keyboard Company Limited, 9 The
Murrils estate, Portchester, Hants, PO16 9RD
Tel: 01705 372233 Fax: 01705 372237
Web: www.conceptkey.co.uk

Creative Curriculum Software, 5 Clover Hill
Road, Saville Park, Halifax, HX1 2YG.
Telephone: 01422 340524 Fax: 01422
346388

Crocodile Clips, 43 Queensferry Street Lane,
Edinburgh EH2 4PF Tel: +44 131 226 1511
internet: www.crocodile-clips.com

Data Harvest, 1 Eden Court, Leighton
Buzzard, Beds LU7 4FY Tel: 01525 373666
Fax: 01525 851638 Web: www.data-
harvest.co.uk

Deltronics, Church Road Industrial Estate,
Gorslas, Llanelli, Dyfed, SA14 7NF
Telephone: 01269 843728
www.deltronics.co.uk

Don Johnson Special Needs, 18 Clarendon
Court, Calver Road, Winwick Quay,
Warrington, WA2 8QP Tel: 01925 241642
Web: www.donjohnson.com

Dorling Kindersley Web: www.dk.com

Economatics, Epic House, Darnall Road,
Sheffield, S9 5AA. Tel: 0114 2813344 Fax:
0114 2439306 Web:
www.economatics.co.uk

Exampro - www.exampro.co.uk

Flexible Software, PO Box 100, Abingdon,
Oxon, OX13 6PQ. Tel: 01865 391148 Fax:
01865 391030 www flexible.co.uk

Focus Multimedia, Lea Hall Enterprise Park,
Rugely, WS15 1LH Tel 01889 570156 Fax:
01889 583571 Web: www.focusmm.co.uk

Geopacks, 92-104 Carnwath Road, London
SW6 3HW Telephone 08705 133 168, Fax
0207 371 0473 Web: www.geopacks.com

Granada Learning, Granada Television,
Quay Street, Manchester, M60 9EA Tel:
0161 827 2927 Fax: 0161 827 2966 Web:
www.granada-learning.com

Griffin & George, Bishop Meadow Road,
Loughborough, Leics., LE11 ORG. Tel: 01509
233344 Fax: 01509 231893 Web:

www fisher.co.uk

Inclusive Technology, 2 Castle Street,
Castlefield Manchester, M3 4LZ. Tel: 0161
835 3677. Fax: 0161 835 3688 Web:
www.inclusive.co.uk

Initial Teacher Training in Primary Science,
SClcentre, School of Education, 21
University Road, Leicester LET 7RF Tel 0116
252 3659 Fax 0116 252 3653

IT in Science & Roger Frost, Russet House
Foxton, CB2 6RT press@rogerfrost.com
Tel 01763 209 109 www.rogerfrost.com

Kudlian Soft, 8 Barrow Road, Kenilworth,
Warwickshire, CV8 1EH. Tel/Fax: 01926
851147 Web:www.kudlian.co.uk

Logotron, 124 Science Park, Milton Road,
Cambridge CB4 4ZS Tel: 01223 425558
Web: www.logo.com

Mail Order suppliers include AVP, Schools
Direct CD, TAG

MAPE (Micros in Primary Education) c/o The
Old Vicarage, Skegby Road, Normanton-on-
Trent, Notts. NG23 6BR

New Media Press

Web: www.new-media.co.uk

Newman Software, Genners Lane, Bartley
Green, Birmingham B32 3NT. Tel: 0121 476
1181

Oxford Computer Education, Wheatley
Centre, Littleworth Road, Oxford OX33 1PH

Ransom Publishing, 2 High Street,
Watlington, Oxon OX9 5PS. Tel: 01491
613711 Fax:01491 613733 Web:
WWW.ransom.co.uk

Research Machines Ltd, New Mill House,
Milton Park, Abingdon, Oxon, OX14 4BR.
Tel: 01235 826000 Fax: 01235 826203
Web: www.rm.com

Rickitt Educational Media, Great Western
House, Langport, Somerset, TAT10 9YU.
Telephone: 01458 253636 Fax: 01458
253646

SCET is now Learning & Teaching Scotland,
74 Victoria Crescent Road, Glasgow, G12
9JN Tel 08700 100 297 [/ 0141 337 5000
Fax 0141 337 5050 www.ltscotland.com

Schools Direct CD, The Green, Ravensthorpe,
Northampton. NN6 8EP. Telephone: 01604
770099 Fax: 01604 770702

Scientific & Chemical Supplies, Carlton
House, Livingstone Road, Bilston, WV 14
0QZ Tel 01902 402402 01902 402343
Web: www.scichem.co.uk

SEMERC, Granada Learning, Granada
Television, Quay Street, Manchester, M60
9EA Tel: 0161 827 2927 Fax: 0161 827
2966 Web: www.granada-learning.com

Sherston Software, Angel House, Sherston
Malmesbury, Wiltshire SN16 OLH. Tel:
01666 840433 Web: www.sherston.com

Soft Teach, Sturgess Farmhouse, Longbridge
Deverill, Warminster, Wilts BA12 7EA. Fax:
01985 840331 Tel: 01985 840329
www.soft-teach.co.uk

Softease Ltd, The Old Courthouse, St Peters
Church Yard, Derby, DET 1NN
www.softease.co.uk

SPA, PO Box 59, Tewsbury, GL20 6AB. Tel:
01684 81700 Fax: 01684 81718
www.spasoft.co.uk

Storm Educational Software, Digby Road,
Sherborne, Dorset, DT9 3NN. Telephone/Fax:
01935 817699

Swallow Systems, 134 Cock Lane, High
Wycombe, Bucks. HP13 7EA. Telephone:
01494 813471 Fax 01494 813552

TAG, 19 High Street, Gravesend, Kent, DA11
OBA. Tel: 0800 591 262 / 0500 515152
Web: www.taglearning.co.uk

The Learning Company - Web:
www.learningco.com

Topologica Software, 1 South Harbour,
Harbour Village, Penryn, Cornwall, TR10
8LR. Telephone/Fax: 01326 377771 http://
www.topologika.co.uk/

TTS, Nunn Brook Rd, Huthwaite, Sutton-in-
Ashfield, Notts NG17 2HU Telephone 01623
447800 Web: www.tts-group.co.uk/

Understanding electricity, The Electricity
Association, 30 Millbank, London, SW1P
4RD. Tel: 0207 344 5768

Valiant Technology, Myrtle House, 69
Salcott Road, London SW11 6DQ. Tel: 0207
924 2366 Fax: 0207 924 1892

Videk Ltd, (cables and connectors), Unit 10,
Bowman Trading Estate, Westmoreland
Road, London NW9 9RW. Tel: 0208 204
6690
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Desk-top publisher -
see word processing

E

Earth and Space
gravity 34, 104, 107
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planets 34, 119-121
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sun 86, 94, 96, 98, 111, 118-
121
wind power 98
Environment
adaptation 81-83
food chains 83
pollution 88
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eggs 30
Forces 33, 102-109
balanced 108

bridges 32, 108

elastic bands 33 107
friction 98, 105, 106
magnetic forces 101, 103

weight and gravity 34, 104, 107
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general 130
graphs 16
sensors 37
word processor 61
Graphics 66
scanner 66, 75

H

Handling information re-
sources 124

Humans 70-77
circulation 73
health 74,75
keeping warm 40, 79
nutrition 75
reproduction 72
senses 71,73,102, 114
safety 99

I

Internet 63, 68, 81, 83, 84,
119, 125

IJ

Life processes - see also Humans /
Animals
food 75
keeping warm 40, 79
plant growth 31, 86
Light 48-51, 110
Logo 54

M

Materials
features of 90
Materials, Changing
heating 91-92, 97
melting or freezing 91
mixing chemicals 92
water cycle 116
Materials, Grouping
heat insulators 40, 98
rocks 116
soils 86

solid, liquid, gas 90
Micro-organisms &

decay 87
Modelling 67

O
Overlay keyboard see - Concept
P

Plants
growth 31, 85
reproduction and seeds 85-87

Printers 65
R

Resources 123
training 123
control kits 53, 125
encyclopaedia 78, 81, 83, 119,
123
general science 123
handling information 124
robots 127
sensors 128
S
Sensors 36, 128
humidity 74
light 48, 50, 59, 73, 80, 99,
101, 110, 117, 118
light gates 73, 102-105
pressure mat 102, 104
sound 44, 46,73, 113-115
temperature 38-42, 74,75, 79,
80, 86, 89, 9196, 98, 106,
117, 121
kits 128

Sound 44-46, 113
Space 34, 119-121
Spreadsheet 27-35

T

Temperature 38-43, 58, 93-98
Traffic lights 56, 57

W

Water 89

Water cycle 116
Weather 117, 129
Word processing 60-65

VA
Zoo 80
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