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INTRODUCTION

Editorial

Errata — grovel, grovel

Given our obsession with Murphy and his laws,

readers will understand why SSSERC staff each grab

a copy of the ‘Bulletin’ before the printer’s van

has pulled away froa the Broughton Street kerb.

No, its not narcissise. Caffeinated masochists are

they, the lot of them. They meet up, over tea

—break, for group therapy and self—flagellation.

This activity is part of our quest for printed

perfection. It also furthers ongoing research into

tired old jokes all facets of Murphy, his law and

variants. The seemingly pointless, post

—publication proof reading is part of our

investigation into that Murphy variant which

states:

“Errors invisible to as many as three readers in

proof, will leap off the page when the printer

makes delivery”.

We have recently formulated (okay, pinched) yet

another variant. This is part of the MacPherson

sub—set. It states simply that:

“Murphy was an optimist”

Like the lBth century aristo, I should never

have done it, bared my neck that is. All that

“Opinion” twaddle about illiterate sloppiness

re—awoke the Centre gremlins. We apologise for the

shot in the foot, the missing “you” in that same

“Opinion” on page 3 and for the superscript

number missing from page 15. As witnessed by the

“Erratum” notice on the cover of No.153, with the

incorrect caption and labelling in Fig.l, page 9

we beat Murphy and the printer to the punch, but

on-ly just.

We promise to do better in future. There I go

again with that neck of mine.

Delays — fawn,fawn

Bulletin 153 carried, in addition to errors, an

offer of Surplus Equipment. Hopeful customers may

well be puzzled by an apparently unnecessary delay

between the time they send their wee postcard

ballot entries and our congratulatory replies. We

can only say — quoting some of the great mail

order scoundrels down the ages — “This is due to

circumstances outwith our control”.

We are finding that the gap between our despatch

of bulk deliveries of bulletins and their eventual

arrival in the schools seems to be widening. We

are having to wait longer before drawing any

ballot to ensure that some Regions’ or Divisions’

schools have received their copies of the

“Bulletin”. Ironically, it is often some of the

more remote schools who contact us first but then

many of them still have their copies directly

mailed.

If you are suffering unacceptable delays between

publication and delivery dates please let us know.

However you might do better to ask “Sh!..you know

who” in EA or school for a lowering of any

obstacles lying nearer your end of the carrier

snail system.

Domestic & other matters

Festive season closure

Please note that the Centre will close at the

end of business on Wednesday, 24th December l9B6

and will re—open on the morning of Monday 5th

January, 19B7.

ASE Annual Meeting, 1987

The ASE parent body meeting will be held in

University College, Cardiff from the 2nd to the

5th of January, 19B7. As always, ASE has arranged

a full and varied programme for what must be the

largest specialist science education meeting in

Europe.

“Viewing highly recommended”, as the estate agents

are wont to say.

1



RESOURCE NEWS

CLEAPSE guides

We have recently received the following

publications from our sister organisation, CLEAPSE

School Science Service:

L36 — “Simple Electrical Connections” July

1986

L59c — “Regulated LV Power Supplies” revised

July 1986.

L107 — “Newtonmeters” revised July,1986.

L169 — “Environmental Equipment”, reviseo

July, 1986. (Simple equipment and procedures

suitable for use P7 to 53, [our

description]).

Copies of these guides are available on a one

month loan, on application to the Director of

S S SE RC

Environmental Education

Coincidences may indeed be curious in the sense

that they can make you inquisitive. They make you

wonder whether there may be something in this

parapyschology business. No sooner had we got the

last “Bulletin” back from the presses; with its

pieces on the Earthlife Association, CAT and the

International Centre for Conservation Education;

when arriveth a bundle of reading matter from the

World Wildlife Fund Education Department.

As well as a list of teaching resources,

wallcharts etc. the material included information

on a major eduational initiative from the World

Wildlife Fund, Oxfam and FoE. A three year

project, entitled “Global Impact”, “aims to

introduce fundamental changes in the curricula of

UK schools so that children in the 1990’s can

understand and take action on important

environmental issues”. Heady, but worthy, stuff.

If you want to know more then contact project

staff in the World Studies Teacher Training

Centre, at their York address on the inside cover

of this bulletin.

Surplus equipment and components

— other sources

Other Centres, notably some SATROs (Science and

Technology Regional Organisations) offer a surplus

or component supply service. Schools in the West

of Scotland for example can approach the Science

and Technology Forum at Strathclyde University. We

understand that a similar re—cycling scheme may be

set up in the new North of Scotland SATRO in

Aberdeen. However for long established surplus

schemes, as an alternative source to SSSERC, it is

necessary to look south of the border.

The Surplus Buying Agency for Schools (SBA) is

still going strong. Their latest list, No.52,

October 1986, whilst no longer than ours, does

have many interesting items which we do not

currently offer. In addition to electrical and

electronic components the SBA stocklist shows

tools, magnetic materials, miscellaneous items

such as masking tape, clip boards and insulating

tape. Of interest for primary, technology and CDT

project work is a range of small propellors, and

wooden and plastic wheels.

Another sassenach SATRO not averse to cross—

border orders is NESTEC, the Newcastle Science and

Technology Education Centre. Nowadays best known

for their amazingly low—priced computer buggy,

they also supply a surprisingly wide range of

components and materials again including

mechanical devices. The majority of the NESTEC

catalogue items are very keenly priced. There may

be cheaper sources for a few of the instruments

and like equipment. Stock lists are available from

the address on the inside cover of this bulletin.

* * * * *

NO COPINENT

Seen recently, on a business card:

SYRINX

Innovations Limited

Richard Brown,

Empiricist.
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SAFETY NOTES

In this section of Bulletin 151 we alluded to

“more useful little publications” from the Health

and Safety Commission, Education Service Advisory

Committee. Two pocket cards have now been

produced. As this bulletin goes to press these

safety cards should be being ‘press—released’ as

any Philistine might say. That means they should

be available from HSE offices and the HSE

Information Point by the time you receive this.

The cards are entitled:

“Do you work with chemicals and other

materials in educational establishments?”,

and

“Guidance to cleaning staff in educational

establishments” [has a section aimed at those

who clean laboratories].

Both publications are of small format, carefully

worded with a “do” and “do not” layout and are

deliberately non—technical being aimed at a wide

and non—specialist group. The card giving advice

to cleaning staff is particularly welcome. They

have been somewhat neglected for certain types of

guidance, yet the accident statistics show them as

being, overall, one of the groups in schools at

most risk of accident.

* * * * * * * * *

mid-leap they are

Frogs

Frogs sit more solid
than anything sits. In

parachutists falling

in a free fall. They die on roads

with arms across their chests and
heads high.

I love frogs that sit
like Buddha, that fall without

parachutes, that die
like Italian tenors.

Above all, I love them because,

pursued in water, they never

panic so much that they fail

to make stylish triangles ,:;

with their ballet dancer’s

legs.

—k —

.41
Norman MacCaig I

11 4
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EQUIPMENT NOTES

Video Equipment

in Science Teaching

An overview

Abstract

Science teachers are encouraged to seek

involvement in the selection of school video

equipment. Features which make such equipment more
useful in science are outlined. An account is
given of one teacher’s experience and experi
mentation with video microscopy.

Introduction

Audio—visual equipment, when used merely as

educational technology, is not part of the SSSERC

remit. It does fall within that remit when used

for observation and measurement in science and

technology education. We are not being precious.

The distinction is important. It should be made

and too often is not. A parallel is the difference

between experimental simulation on a microcomputer

and computer aided experimentation.

Purchasing patterns

Closed circuit television and visual recording

(all truncated now to “video”) equipment may be

purchased for a school without any recognition of

the requirements of science and technology

courses. That may be because relevant staff are

not consulted or are not aware of the wider

possibilities of video in their teaching. They may

not know those features which extend the

usefulness of cameras and recorders for school

scientific and technological activity.

It is most unlikely at present that individual

science departments could afford video equipment

for their sole or major use. We know of some

science departments, recipients of TVEI largesse,

who have such access to video equipment. This may

become commoner as that initiative is extended.

For now, all many departments can do is to seek to

influence purchasing decisions made on a whole

school basis.

Possible applications and

useful features

SSSERC has done some preliminary work on this

topic. We give below an initial outline of

possible practical applications in science related

areas. We can also suggest some specific features

of video equipment which would extend its

usefulness in science. These features include:

time—lapse,
slow motion,

single frame replay,

on screen time display,

keypad character generator for captioning,

microscope adaptor,

and microcomputer interface.

Particular cameras, VCRs (video cassette

recorders) and combined portable units which lie

within the school price range now commonly have at

least some of those features. Unfortunately it is

rare as yet to find them all in a single system.

Categories of application

We can see three overlapping categories of work

in science and technology. These are in kinetics,

and the video equivalents of macro— and

micro—photography.

Kinetics

This is kinetics in a broad sense, that of the

study and analysis of motion.

The motion may be too slow for acceptable

periods of direct observation.

Plant growth movement (taxis) provides a good

example. Therefore a useful feature to look for in

a video system is a time—lapse facility. Of course

recordings are commercially available of growing

plants and of the opening or sun—tracking movement

of flowers. D—i—y production would be even more

useful for the direct practical experience, in

projects; and for short sequences edited in with

other material.

Time lapse, of a sort, is available on some VCRs

within the school price range. It is afforded by
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systems with security applications features. Their

commoner usage is for surviellance but they can be

used in studies of plant growth and other slow

events. The time lapse effect is achieved because

images are recorded at lower rates than the usual

25 frames per second but are played back at that

rate. In security work, where systems are

Dperating continuously and chiefly as aids to
identification, this is a device to save on
video—tape.

Obversely, the motion may too rapid for analysis
by human eye and brain. Here the useful features

to look for are slow—motion, single—frame and

freeze—frame.

In cinematography slow motion is achieved by
increasing the speed of the film through the

shutter gate and subsequently projecting at the
normal rate. Video cameras and recorders use a
different mechanism to capture and display an
image. Here each ‘frame’ is built up line by line.

Not suprisingly inexpensive cameras are limited in

the number of images per second which they can
capture and record. The slow motion effect is
given by slowing down the rate of replay — another
difference from cinematography. Slow motion,
frame—by—frame and freeze frame are thus but
variants of a reduced replay rate.

A slow—motion video facility which can cope with
rapid transients has yet to appear at educational
prices. The limit is set by the scanning or frame
rate. Typically on small VCRs for domestic use
this is 25 frames per second. Recordings may be
played back at as little as one twenty fifth of
that rate i.e. 1 frame per second. However, should
the rate of change under observation significantly
exceed the scanning rate, there will be unaccept
—able blurring on individual frames. Equipment to
professional or broadcast standards would be
needed to study rapid transients. Such equipment
is an order of magnitude more expensive than that
designed for amateur or educational use. For less
demanding motion analysis some useful work is
feasible with relatively inexpensive equipment.

A typical application is in a study of
projectile motion. For exam5le we carried out some
rials where we studied the motion of a tennis

ball against a white backboard of 1 x 1 m with a
10 cm, black line grid. The camera was a Panasonic
Al, recorder an AG 6200 from the same manu—

facturer. The display was provided by a green

screen monitor pinched from one of our

microcomputer systems. We also found that a tripod

was required to reduce camera shake.

The ball was bounced on the bench and its track

recorded against the grid. When the recording was

played back frame by frame it was possible to note

the position of the ball against the grid and to

relate this to time. The Panasonic Al system has a

stopwatch facility which superimposes the time on

one corner of the screen. The major limitation of

such a set—up is the number of frames per second

taken by the camera. We found that blurring of the
image became significant at speeds above about
3 ms’.

The same speed limitation applies in another
major area of interest. This is the study of human
movement. The science of sport is assuming more
curricular importance. A paper on the physics of
sport has already been published by the Education
for the Industrial Society Project [1]. Sport
science is a topic in the draft Standard Grade
Physics and Biology syllabuses. Parts of some
school courses in physical education now also have
scientific content. Clearly facilities to slow
down or stop images of human movement should be
very useful. Both scientific and aesthetic aspects
of animal movement make this a potentially
rewarding area. The latter aspect provided us with
the excuse to deny the ‘two cultures’ lobby and to
reproduce, on page 3 , the poem by Norman MacCaig.

In our trials with the Panasonic equipment we
found that we could analyse actions such as
vertical jumping from rest. There the speed was
not high enough to cause serious blurring. However
the system clearly was incapable of resolving high
speed movement. A limit of 3 ms’ is equivalent to
about 7 mph. Jogging should be resolved but
sprinting would not.

Unfortunately the limitations caused by blurring
still apply when analysis of an action is
attempted by examining a single, still or frozen
frame. Additional complication arises because of
the ways in which a still frame facility may
operate.

For near perfect still frames, the video
playback mechanism must have 4 replay heads.
Ordinary, domestic VCR’s have only 2 heads in

5



Macro—video

This is the equivalent of macro—photography

(photography at low magnification) where an object

or detail already visible to the naked eye is

further enlarged. This may be to allow more detail

to be seen or the same amount of detail to be

evident to a group of observers.

Obvious applications are in teacher demonstra

tions in order to show small features on

components or parts of apparatus. It is the

high—tech equivalent of the epidiascope and o.h.p.

without some of the limitations. lodern

lightweight cameras can focus on objects 20 mm

distant from the front of the lens. For example

labels on integrated circuits may be clearly

legible to a large audience. Apparatus used for

special demonstration may need only to be pupil

scale.

In our own work we have found video useful for

clarifying small points of equipment detail. For

example in one lecture we were able to

demonstrate, live, an application of the piezo

properties of a new material. The audience

occupied a large lecture theatre but all were able

to see what was happening in an area of bench less

than 150 mm square. (The camera was on loan, we

hasten to add. Would that we could afford to buy

one!).

One disadvantage we experienced was that colour

changes in some chemistry demonstrations were not

shown as clearly as on an o.h.p.

A useful additional facility is an alphanumeric

keypad or character generator. This may be used to

overlay a title or label on the screen image. Such

a facility also enhances applications in the next

category, that of micro—video.

Micro—video

Given sensible usage video—microscopy is a

powerful educational technique. Any school

purchasing new camera equipment would be

ill—advised in buying a model unable to take a

microscope adaptor tube or ‘C—mount’. Bulletin 140

indicated some of the features of good and bad

practice in school video—microscopy. Usually to be

avoided are unimaginative, straight micro—

projection applications with prepared slides.

However given that the school has a suitable basic

set—up then the small extra expense to adapt for

microscope work is readily justified by a range of

worthwhile activities.

A practitioner’s account

Some of the more exciting work we have seen in

video has been that of Philip Donnelly at TVEI

Inverclyde. For two years part of his remit has

been to develop the use of school video equipment

across the curriculum. A major aim of the work was

to assist teachers to appreciate the valuable

contribution which video can make to everyday

teaching, in distinction to the more common

perception of a means of making ‘films’ on

particular topics. The work has had positive

results in subjects as diverse as Art, English,

Modern Languages, PE and the three sciences. One

area which has generated great interest is the use

of video microscopy in biology teaching.

We persuaded Phil to write an account of his

work as it stood at the end of last session. An

edited version of that account follows. Credit for

the bright ideas and the photography must go to

Philip. Blame for any mistakes rests with us.

total or 2 ordinary

Such mechanisms will

pictures. A true 4

figure 1). One source

heads and 2 long play heads.

not produce quality still

head device is needed. (See

of suitable machines, which

we have seen in use, is given at the end of the

article.

I. I)or’.iJ hecC

( ) ..

c’) to .)c1:,L flal’Iwcl

ji’r 1b,abt-
focu-he,4 dfi’c.L

Fig.l
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Microscopes and lighting

Basic arrange.ents

—transmitted light

Video microscopy may sound esoteric but in

reality it is surprisingly simple. It involves no

more than fitting the camera to a microscope

eyepiece tube and viewing the result on a monitor.

With modern, compact and lightweight colour

cameras this is as easy as it sounds. The CX—N7E

from JVC shown in Figure 2 is one example of such

cameras. Here the zoom lens has been removed and a

lens mount adaptor fitted. That in turn has been

married to a microscope adaptor of the type

normally used to fit a 35 mm camera to the

eyepiece tube. Such still camera adaptors are

widely available from either photographic dealers

or the microscope supplier. The whole process

takes about five minutes and the only tool needed

is a screwdriver.

The microscope in Figs. 2 & 3 is a teacher

demonstration instrument, a Kyowa model. However,

all the initial development work was done with an

Olympus model borrowed from a school. Modern

cameras designed for domestic use will operate in

relatively low light. The built in illuminators on

many school demonstration instruments will provide

all the illumination necessary. With microscopes

lacking such sub—stage illuminators, bench lamps

with 100 W bulbs (and brass lampholders to

withstand the heat) can be used. This should be

adequate if there is a sub—stage condenser to

focus the source at the specimen plane on the

microscope slide. Better still would be a lamp

with its own condenser lens. This would allow

Kohler illumination, where an image of the lamp

filament is focussed on the microscope iris

diaphragm.

Display techniques

There are a number of options in displaying the

image. The simplest system involves a camera

powered by its own a.c. power source with the

video signal being sent directly to a monitor.

Fig.3
Fig.2

,% r

F
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Video and stereo.icroscopy
We used the commonly held ITT RL2301, 14” colour

monitor. This arrangement allows direct viewing of

the colour image as normally seen at the

microscope eyepiece.

Via a mains video cassette recorder (VCR)

The “video out” on the camera power supply unit

may be connected to a video recorder. Figure 3

shows such an arrangement. The advantage this

confers is a facility to archive visual material

at the same time as it is being relayed to the

monitor screen via the recorder RF (‘aerial’)

cable.

Via a portable VCR

Possibly the bes,t system is one using a

mains/battery, portable recorder. One suitable

model we have used at Inverclyde is National

Panasonic’s NV—180B. This is very compact and

because the camera is powered directly from the

recorder a separate power supply is not required.

Another reason for choosing such a system is its

versatility. With the camera and its normal lens

system reunited for non—microscopic use, camera

and recorder provide a complete lightweight system

for field studies or general use indoors.

Other useful facilities

Character generator

The JVC camera in Figs. 2 and 3 may be fitted

with an alphanumeric keypad. This allows

information to be over—typed on the video image.

This can be positioned anywhere on the screen and

in a range of character sizes. When present it

will be automatically recorded along with the rest

of the image. Such a facility is extremely useful

for titling or for labelling individual features

of’ sections or other preparations.

Time displays

These were mentioned in the earlier context of

kinetics. Stop watch and day or date displays can

also be useful in video microscopy. They can be

recorded along with the rest of the image. Clearly

this opens up a number of interesting

possibilities in practical microscopy on sequen

tial changes in histology, anatomy and morphology.

All of the initial trialling was done with

transmitted light on microscopes borrowed from a

school biology department. Recently a Kyowa zoom

stereomicroscope with a “one inch photo tube” has

been obtained (see Fig.4). This has allowed the

display of images of three dimensional objects at

relatively low magnification. For example it was

possible to dissect out crocus anthers on the

microscope stage.

Such stereo systems are in some ways easier for

pupils to use. The objects are three dimensional

to which young children especially will more

directly relate. Relationships between image and

object, form and function are more readily

understood. In addition there

inversion with which to cope. We

excellent tool with which to

manipulative skills in biology and

Such skills should be transferable and also find

application in the field of microelectronics. For

their aesthetic value alone some images are well

worth the trouble.

Without exaggeration, the results were quite

stunning with individual pollen grains clearly

visible and spilling out of the pollen sacs. [We

can vouch for that, SSSERC Ed.].

Fig.4

is no image

have here an

teach micro—

biotechnology.
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Video—.icroscopy and interfacing

The video microscope system can be interfaced to
microcomputers such as the ‘Beeb’. Image digi—

tisers are available with reasonably friendly
menu—driven software. Relatively expensive at

present, but like everything else in this game,

getting cheaper. Live or recorded video images can

be digitised (horrible word) and stored on floppy

disc. Once so transformed the image can be dumped

to a printer. Trials have produced acceptable
black and white printouts of plant sections on a
standard Epson dot—matrix printer. Colour is also
possible if you have access to a suitable colour
printer using ink—jet or one of the newer
alternative mechanisms (also getting cheaper).

Quality of print—out does depend in both cases on
the degree of contrast in the original image. In
some cases excellent video—micrographs are
possible. With other, less contrasty, specimens
the quality may be poor.

One possible development of such computerised
systems is the introduction of image analysis
techniques. Here quantitative information is
obtained on the shape, size and distribution of
cell types. Such techniques are now everyday tools
in professional microscopy.

What did it all cost,
was it worth it?

A basic set—up like those shown in figures 3
and 4 costs about the same asa complete BBC
computer system. (I wish my department had even
one of those I hear you say). If modern
instrumentation and associated techniques are to
be introduced into the general run of schools
these are the costs that someone, somewhere has to
face.

As to usefulness and value the answer must be a.
definite yes. Every science teacher must have
experienced the frustrations and uncertainties
when pupils are asked to look doin a microscope.
Attempts to use microprojectors are seldom
rewarded. Video microscopy presents the whole
class with an example of what it is they should be
seeking. Even at low magnification, giving a
general view of the whole specimen, the results
can be excellent. If one student’s preparation has

been particularly successful it can be transferred
to the video system and shown to the whole class.
A permanent record of that students results can be
held on video tape to be used if the next group
produce only disasters.

Future developments

Ideas are numerous and exciting. Teacher or
students can produce a series of images
illustrating a particular microscopic aspect of a
topic. Such images can be mixed or edited in with
other sequences showing whole organism or
fieldwork aspects of the same topic. There is the
facility to add commentary either live at the time
of recording or dubbed on subsequently. Marrying
these ideas to the use of the keypad for titles
and labels brings the prospect of some powerful
techniques to enhance learning.

One of the major limitations at present is the
use of video tape as the recording medium. This
has all the disadvantages of cassette tape as a
medium for computer program storage. In both cases
access to images or data is sequential. With
cheaper video disc recorders and players on the
horizon, we may soon have random access to images.
Interactive video packages incorporating
video—microscopy will then be possible.

Endpiece — specific equipment

Still—frame recorders

As indicated, only certain types of VCR will
give good single frame images. The Panasonic range
is that from which came the systems used by SSSERC
staff or have been demonstrated to them. The
supplier was Cameron Video Systems. We give
details here only as an indication of price
levels. There are other equivalent models on the
market which in any case is undergoing technical
upheaval. Cameras and combined camera—recorders
are getting smaller, lighter, cheaper and having
more features added. It is best to check with
dealers and a local AVA centre for up to date
information and prices.
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INTERFACING NOTES

Sample prices (VCR and accessories only).

4—head Ianasonic machines, rough prices.

NV 180 portable £580

plus s.c. adaptor! £80

charger

plus battery £30

(2 hours)

plus timer facility £260

Total £950

A good still frame replay facility is thus

available on a VCR with the same cost as a

complete home video set up. Also suitable is the

larger mains only Panasonic AG 6200. This is an

industrial or commercial machine. Without a timer

facility it costs approximately £1100. The camera

is extra. The one we worked with was the Panasonic

Al. This costs roughly £590.

We understand that the Canon range includes

models which can match those of Panasonic. .JVC is

another marque noted for quality at reasonable

prices. (For example see those parts of the

article originated by Phil Donnelly). At the time

of writing we were unable to ascertain if they

were offering a portable system with good still

frame.
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Interface review8

Abstract

This article up—dates the main developments in

commercial interfaces and software for education,

since the review article published in Bulletin

137. We pose some pertinent questions for

newcomers to consider before they venture further

with interfacing. Also included are detailed

reviews of two interfacing packages at opposite

ends of the market in terms of cost; the Harris

4—channel connecting box with ‘Datadise’ software,

Unilab interface with ‘Grapher’, ‘tinicos’ and

‘Teller’ software.

Introduction

Three years are a long time in interfacing. In

Bulletin 137 we “stuck our necks out” and proposed

tentative specifications for microcomputer data

capture devices and related software. With

educational computer interfacing in its infancy

there was wide variation in the quality of

commercially produced hardware and software. Each

manufacturer had their own ideas about what was

required by the teacher and sadly, much of the

software fell far short of being user—friendly.

It is therefore pleasing to note that many, if

not all, of the features proposed in Bulletin 137,

can be seen in today’s interfacing packages.

Indeed, many software writers have gone beyond

what any of us could have envisaged.

This article is supplementary to Bulletin 137

and should hopefully keep teachers up—to—date with

current developments. We therefore recommend the

original article to any newcomers to interfacing,

as useful background reading. Because Bulletin 137

was ‘sold—out’, only photocopies of the article

are available. Here, as in 1983 we aim to:

1) identify the interfacing requirements for

science and technology teachers and therefore

outline what to look for in hardware and

program design.

2) suggest ground rules to help teachers and

designers in the evaluation of future

* developments.
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Firstly we concentrate on what’s been happening

since ‘83 and continue with detailed reviews of

two contrasting interface packages. The Philip

Harris 4—channel connecting box and ‘Datadisc’

software, at £50, is suitable for medium to long

term data capture only and should be useful to

chemists and biologists. The Unilàb interface and

software, at over £200, offers better computer and

interface protection. It is designed for both fast

and longer term data capture and therefore meets

more of the physicist’s demands. For the physicist

and technologist alike there are facilities for

the digital and relay control of external devices

as well as the ability to measure frequency.

Anyone wishing more information about any

interface or related software mentioned here,

should contact SSSERC for details. Even better,

arrange a visit to the Centre and, if the gear is

available, we’ll show you it in action.

Look out for further reviews of interface

devices and their software in forthcoming

bulletins.

Developments post—1983

— an overview

A. Hardware

Since 1983 the hardware features of computer
interfaces have seen limited development whereas

the technologies of electronics, robotics and

control appear to have demanded greater attention.

Witness the prolific development and wide

acceptance of MFA and Control Pathways from

Unilab.

VEL A

On the data capture side one system that has

seen no lack of development and support is the

VELA datalogger from Educational Electronics. VELA

is unlike other interfaces in that it is

essentially a computer with its own comprehensive

facilities for data capture and frequency

measurement. It is therefore an ‘intelligent’
interface and can be used stand—alone. Other
interfaces require a computer to carry out the A—D
conversion or processing of data.

The first generation VELAs were undoubtedly less

than perfect and we have said as much in these

columns. However, many of the shortcomings of the

original machines have been corrected. Today’s

VELA is a much—improved beast.

The development of sensor modules, additional

utility and specialist ROMs and the tireless work

of the Leeds University based VELA Users’ Group

have greatly extended the usefulness of the basic

device. Indeed, many sensors/transducers of

commercial and diy design incorporate bipolar

outputs specifically tailored to VELA’s inputs

e.g. the Philip Harris ‘Sensors for All’ range.

Philip Harris

Philip Harris have concentrated on refining

their disc—based software whilst keeping the

hardware side as simple as possible e.g.

‘Datastore’ with a single channel analogue port

connector and ‘Datadisc’ with the 4—channel

connecting box.

They have also improved their single channel

‘Analogue Converter’, designed for fast data

capture applications, with a Mk. II version. In

keeping with their own sensor outputs and those of

many others, a 0—1 V input is now available. This

is in addition to the original 0—5 V and

O—(÷/—5 V) inputs.

Griffin

The Interspec Interbeeb and I—pack interfaces
have been renamed by Griffin as the ‘Interpack 1’

interface. Note that this hardware is no longer

stand—alone as you require a computer specific

plug—in ‘Intercard’ module to complete the
interface. If you want to use the ‘Interpack 1’ on
any other computer then all you need to buy is the

‘Intercard’ module for that computer. The
facilities available when Intercard and Interpack
are linked are identical to those of the
superseded stand—alone models.

Griffin also supply a ‘Technology Interface’ for
controlling motors, solenoids, lamps etc. and for
accepting switch inputs. It uses the ‘Intercards’
in the same way as the ‘Interpack’.
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Also available from Griffin is the Expand—pack

2—channel board which allows a wide range (mV up

to 50 V) of analogue input signals to be matched

to the fixed 0—2.45 V input of ‘Interpack 1’.

Sensitivity and offset controls are provided.

B. Software

icon based and very easy to use. In many respects

these programs show how much software has advanced

in quality since 1983. A science department could

do worse than buy the Datadisc and A/D Converter

packages for a total of around £100.

VELA utilities

The quality of data capture and control software

has seen steady improvement. The strait—jacket on

prograaers of BBC Basic has always been the

limited memory capacity of the Model B, especially

when in high—resolution screen modes. The speed

advantages of using floppy discs instead of

cassette based software has led to more

interfacing programs being offered in disc format.

Most suppliers now realise that the vagaries of

cassette loading are not suffered gladly by

teachers.

Uni lab

Unilab have certainly been busy, enhancing the

original suite of programs for applications of the

Unilab interface. They have improved the already

excellent data capture software ‘Grapher’ and

added ‘Scanner’, a less sophisticated but

nevertheless useful, digital oscilloscope utility

program. The range is further extended with

specialist software for frequency measurement and

radioactivity analysis, namely ‘Freq2’ and

‘Teller’. Also available is RON—based software,

‘Unicore’. This extends the power of the BBC Basic

vocabulary, enables commands to be integrated into

Basic programs and allows direct configuration or

control of all inputs and outputs on the Unilab

interface.

Philip Harris

As mentioned earlier, Philip Harris have

increased the sophistication of the software and

kept the hardware simple. Their ‘Datastore’,

‘Datadisc’ and Analogue Converter Mk.II software

are excellent value for money considering the wide

range of facilities they offer. ‘Datadisc’ has a

useful facility to download data from VELA and

display it in various forms. Other facilities

include plotting one channel against another, best

straight line fit, smoothing of data, mathematical

operations on data and input of data from the

keyboard. The A/D Converter Mk. II software is

Educational Electronics have updated their

‘Velanalysis’ program with an improved Mk. II

version. The program allows transfer of VELA data

to the BBC micro, displaying it in graphical form.

The means to access individual data values to the

save these on disc are also provided.

Anyone with a VELA, whether it be a MkI or Mk.II

model, should subscribe to the excellent VELA

Users’ Group, based at the Physics Department of

Leeds University and headed by the

ever—enthusiatic Dr. Ashley Clarke and Dr. Jones.

For a yearly subscription of £2 you get six issues

of a ‘Newsletter’ (usually 25÷ pages) containing a

mass of experimental ideas from practicing

teachers and news of hardware and software

developments. For example, the latest issue

details a ‘Utilities’ disc, to be made available

in December, for real time graphical and digital

display of VELA logged data, on the BBC micro.

Griffin

It is a little disappointing that the Sinclair

Spectrum has not seen much software support for a

major interface, the Interspec I—Pack. Even the

present version from Griffin, the Interpack,

appears to have little software support. This is

possibly as much a fault of the unreliable

Sinclair ‘Microdrive’ cartridge software as

anything.

The future?

With the advent of the BBC Master series of

computers, presuming they ever find their way into

science departments, memory restrictions should

become less of a problem. Programers will have a

freer hand to integrate data capture software with

spreadsheet, database and wordprocessor. This

should considerably widen the scope for

imaginative presentation and handling of data. In

the next section we pose some questions for those

interested in venturing further with interfacing

as well as a discussion of the whys and wherefores

of its implementation.
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General remarks Is interfacing feasible?

Why, when & where interface?

It is evident from our experience of
‘Interfacing Roadshows’ and exhibitions that there
is an all too prevalent reaction to interfacing as
a “good thing to get into” but “why, when and
where do we use it?”.

Good software and flexible experimentalmethods
should allow the user to easily repeat experiments
under slightly different conditions and
analyse/display data in a variety of forms. Even
so: —

How many teachers actually consider the way
pupils perceive computer generated graphical
data or control sequences?

Do children find a pH curve on screen any more
meaningful than one in a textbook?

What advantages accrue from the use of data
capture devices as opposed to stand—alone
instrumentation?

Does the interfaced experiment necessarily
enhancethe learning of the student?

Can an interfacedexperiment really be done more
quickly and therefore with greater ease of
repetition than by conventionalmeans?Consider
the time to set up computer, monitor, disc
drive, software, interface.

Could an experiment be done more cheaply and
less abstractlyby low—tech means?

Such questionsare not intended to put off the
prospective user, be they teacher, curriculum
developer or in—service trainer. They should
however, once answered,offer some pointers as to
the ‘why’ of ‘why interface?’.

Interfacing need not be prescriptive, once the
ability to operate the hardware and software is
gained. It should open up new experimental and
investigative routes for the enquiring scientific
mind to explore.

Given that interfacing is justifiable in an
educationalsense, a number of points, related to
implementation and resourcing,still remain to be
considered:—

1. How many sciencedepartmentspossess, or even
have access to, a computer and interface with
the necessaryportability for use in a number
of laboratory locations?

2. Any expansion of interfacing applicationsin
the school science lab. will have major
implications for:

a) Teacher and technician training — For the
application of interfaces to be successful,
teachers must be made aware of the facilities
offered by the new generation of interfacing
equipment through familiarisation and applications
courses. Of equal importance is the need for
technicians to be adequately trained in the
setting—up and first—line maintenanceof interface
equipment. This is in addition to the ‘normal’
technician work involving the circuit construction
of sensors, light gatesetc.

b) Equipment provision — Is it feasible to have
‘one—per—desk’ computer/interfacestations in the
science lab of the future? One cost—effective
alternative is possibly individual pupil ADCs/data
loggers without processing power and one or two
data analysismicros per lab. Science departments
may fall heir to BBC Model B ‘cast—offs’ from
maths and computer studiesdepartmentsif and when
they upgrade to more powerful machines.

On the control side, should we have individual
input/output modules with a variety of controllers
cf. Iinilab/MEP ‘Control Pathways’?

Specific comments

There are obvious difficulties in recommendinga
best—buy from the range of interfacesbecauseof
variation in facilities offered and the differing
needs of sciencedisciplines. Some interfacesare
clearly designedfor simple data capture. Others
can cope with data capture and control, have
better computer—protectionspecifications,and not
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