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Winston Churchill Travelling Fellowship 1997
Information Technology in the Understanding of Science

Understanding science through multimedia and animation:
A student centred approach.

SECTION ONE

The purpose of my Fellowship was to gain a more global perspective on the
growing use of IT in science, to share ideas on the practical development of
making multimedia programs by children and to find out how software
manufacturers are developing their repertoire for multimedia authoring

programs in science.

[ certainly feel that | have been given a wider perspective. As the US and Canada
are 5o large and varied, | do not feel able to generalise from what I saw, but [ saw
a variety of different methods to use IT in science and gained new insights in this
area. It was a mutually beneficial experience to meet other teachers making
multimedia programs with pupils as a way of understanding scientific concepts.
As there are not so many people doing this, we were all very keen to keep in
touch, keep sharing ideas and possibly collaborating on projects. In terms of
software development, most of the interesting ideas I saw were in developing
Internet potential, which seems particularly useful to bring back to this country.

[ made good e-mail contact before | went and found this extremely useful. I also
carried a very small laptop computer with me which had a modem, so that |
could be contacted during my travels, although admittedly, this stopped working
after the first three weeks. | had been given a complimentary account for three
months with America On-Line which meant that I could check my e-mail from
other peoples’ computers. It is important to point out, however, that in Canada it
was difficult to retrieve my e-mail.

I found making contacts to be much easier than anticipated, indeed, while I was
there | often got new contacts as a snowball effect. Without exception 1 was
greeted with warmth and hospitality. At times people took a whole day of their
time to show me around their school or district, taking me out to lunch and
generally treating with the utmost respect.

[ found the grant generous and sufficient to cover my needs with ease.

| have already disseminated information through several articles in the Times
Educational Supplement. Some of these articles I sent back from the US and they
appeared on the weekend of my return in a four page spread entitled “Stateside”.
These are included as Appendix 2. | have also spoken at professional meetings, in
Hackney and beyond my local area, about the trip, and still have further
engagements. | have reported back to interested software companies and will be
sending them copies of this report.

[ would like to thank the Winston Churchill Memorial Foundation for awarding
me this Fellowship, and with it, the opportunities to take the time to explore and
extend my ideas and to bring back new ones. It was a most enriching experience.
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The trip was stimulating and inspiring and also a lot of fun. I saw many places
and people but still had time to explore Big Sur in California, the Rockies in
Canada and sights in the cities I visited. It is an experience which will stay with
me in memory and in impact, and I am very grateful for it. I would particularly
like to thank Sir Henry Beverley and the staff of the Churchill Memorial Trust
for their good humoured correspondence and support along the way.

I would also like to thank the Wolfson Foundation for selecting me as the
Wolfson Foundation Award Fellow for 1997. I feel honoured to have been given
this award.

I would like to extend a big thank you to Farquhar McKay of the Hackney
Education Business Partnership, Richard Simmons of Dalston City Partnership,
Hackney Urban Regeneration Projects and Focus Central London for giving me
leave to take up this Fellowship. | particularly thank Geoff Strack, the Hackney
Adviser for IT and science who gave me invaluable advice and contacts.

Finally T would like to thank the people I met in the schools and institutions I
visited in the US and Canada who welcomed me, took time to show me around,
tell me about their work and were extremely hospitable. The photographs of
pupils are from Dalton School and [ appreciate their agreeing to being

photographed.
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Understanding science through multimedia and animation:
A student centred approach.

SECTION TWO
INTRODUCTION

The aim of this fellowship was to explore how science is learned in the
classroom using information technology. In particular seeing the student as
creator, presenter or organiser of scientific data and ideas through making
multimedia and using the Internet, During the course of my planning, this aim
extended to include organisations offering support to classroom science teachers
in assisting the pupils to achieve these ends.

In visiting schools, my primary focus was on the science curriculum, although
this was occasionally broadened to include scientific aspects of related subjects
such as technology, mathematics or geography. IT advisors, co-ordinators and
teachers were often keen to show me aspects of IT in their schools without
particular relation to science but which contributed to the general atmosphere
and ethos of the school and was therefore pertinent to what was going on in the
science labs. I considered this important to explore and see, as often the specific
ways the computer was being used in science were indicative of a general trend
across the school curriculum. In elementary schools the science was sometimes
cross curriculum, that is the science was integrated into other subjects.

I visited eight cities in all, New York, Boston Washington DC and San Francisco
in the US and Toronto, Vancouver, Victoria and Calgary in Canada. In all these
places, besides Calgary I visited a mixture of Elementary, Middle and High
schools, educational organisations, museums and software companies. | also met
key national and district education officers in both the US and Canada, In Calgary
[ attended a conference on multimedia and the Internet in education, and gave a
poster/ demonstration session on work done in Hackney.

[ am an advisory teacher for Information Technology working in Hackney,
London. | work training teachers and supporting them in the classroom. Much
of this work has been developing different areas of the curriculum through
pupils making multimedia presentations. A CD ROM entitled The Moving
Picture Science Show records the science work using animation to present
dynamic concepts by 165 pupils in 14 primary and secondary schools in Hackney.
I took copies of the CD ROM to give to schools [ visited. [ was also asked to run a
number of staff meetings or “brown bag” meetings for schools and organisations.

I was hoping to find new inspiration for developing current work, and also
completely new ideas for further development. As we in Britain are just now
getting our schools connected to the Internet, I further thought that we could
learn much here from how this has been happening in the US and Canada.
This report is not a chronological description of my Fellowship. Appendix 1
gives my itinerary with places and institutions visited. 1 will rather follow a

3



thematic approach taking examples from the schools and institutions [ visited. |
will begin by looking at different aspects of Internet use in the science classroom
either as whole projects or as parts of projects. Following on I will describe two

jects using video conferencing before T describe organisations that are creating
structures to help teachers communicate in developing ideas or data sharing. |
will then move on to look at other uses of pupils making multimedia
presentations and other technology in science teaching and learning.

During my stay and on my return [ wrote a number of articles for the Times
Educational Supplement (TES). These give in-depth details of particular places |
visited. Rather than duplicate too much of this material in the main section of
the report, I give only an outline of these projects and include the articles in full
in Appendix 2.

THE INFRASTRUCTURE

“What does connection mean? [ think it is that all of a sudden the classroom or
the community of learners is different. . What if you could go out and collect real
scientific data that could be helpfully interpreted and useful to other scientists,
and could be commected to other classrooms collecting similar data. We could
start to see that this little phenomenon, whether it was trash or acid rain is
something we could all be concerned about because we’re part of a global
environment.”  Linda Roberts, technology adviser to the US Department of
Education in Washington DC

(See “Setting Out The Superhighway”, Appendix 2).

Fred carrig, head of academic programming and curriculum in the Union City
district of New jersey said:
“Any change needs a catalyst to keep it going or it can’t be sustained”.

The National Science Foundation (NSF) is a governmental organisation which
is one of the main funding sources for much of the work I saw. They are forward
thinking and imaginative in their funding of new and quite inspiring projects.
Barbara Sampson, President and Chief Education Officer of TERC, an
organisation dedicated to “Hands-on math and science learning” told me that the
NSF “tries to fund curricula that are leading edge”

The NSF funded the Union City District to develop on-line projects in their
schools. This money went into setting up an infrastructure of wires to connect
schools to the Internet and put computers into the homes of pupils of a
particular age. This resulted in much research and extra learning and
communication out of school hours. It has had far reaching effects. and is a good
example of how some schools saw science funding as so connected to technology
that it became a cross-curriculum project.

(See “Downtown leaps to top of the leagues”, Appendix 2).



INTERNET PROJECTS

“It's going to change the way feachers teach and that’s whaet’s important about it”
Doug Player, Superintendent and Chief Education Officer of the West Vancouver
School District (See “No more surfing. Now we're miming the Net”, Appendix 2)

The Internet was used in a number of ways. Some projects were essentially
Internet projects, that is, they relied on the World Wide Web for their matenals,
their research and their communication

In Gonzaga High School, Washington DC, a private Jesuit High School. The
school put in a proposal to NASA to make data more accessible over the
Internet. In the classroom pupils would make up a hypothesis and then gather
data to prove it using visualisation tools to view various stars and galaxies from
different angles, able to rotate them and enlarge them. The results were
published on the Internet with graphs and descriptions.

Bill Gates' “Road Ahead” programme funded Alvarado Elementary School,
Union City, California to the tune of §30,000 to establish “Power thinking
through science and technology™. This has resulted in a science discovery centre,
an after school computer academy and staff development.

‘

I'he science discovery centre is a room with tables at one end and computers at
the other, On the compulers a group of pupils were visiting the website of the
Monterey Aquarium for a virtual trip before they were to have an actual school
trip later in the week,

[t has a host of other equipment, a link from the computer to a large television
screen, and impressively a magnification panel where anvthing from computer
images from the Internet to small artifacts can be shown on a large screen. |
watched a teacher looking at a small bone to the class, magnified it and descnbed
and identifted parts to the class,

Sharon Chambers, Media Spectalist of the school confided;

“It’s kinda wetrd, it's all moving faster than we are at the moment™ (See App 2)
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Montgomery Blair Magnet School for Science and Technology, Maryland is a
wonderful example of technology being used across all areas of scientific
research, modelling situations and formulating scientific ideas. Satellite images
of the Gulf Stream were downloaded from the Web to be used to measure width,
radius of curvature and wavelength. The pupils were counting pixels on the
image to ascertain the exac measurements, and had been in e-mail contact with
the producer of these images to verify the exact pixel size he'd been using. Using
real images rather than those reproduced was very motivating for the students
who were all engaged and talking with animation about the project.

(See “Magnetic Maryland™ , Appendix 2)

TERC in Boston is a research institule which uses the Internet as a medium for
science teaching and teacher support. One of their projects uses satellite images of
the Earth to show cloud cover at different times of day. These are downloaded
from the Web every 6 hours and are then animated by 9-13 year olds into a
flowing sequence where pupils can see the cloud movement and analyse those
images and make predictions. They can see multiple representations from
different angles and zoom in or out to change the scale. They may see something
unexpected which causes them to try to understand what they have seen. This
may be a storm sequence watching the build up and spread or it may be looking
at seasonal changes. The pupils can also create a “fly through” which is a 3D
virtual reality image. Sue Doubler, researcher at TERC described the notion that
you can step back and look at the Earth as “pretty powerful” for these youngsters.
(See “How do you send a single crisp in the smallest packet possible across the Us
so that it arrives intact?”, Appendix 2).
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PROJECTS USING THE INTERNET

Other science projects didn’t use the Internel as their main source of
information, but it was used as a constant encyclopaedia or for data sharing,

Dalton School in New York is a private school on the Upper East side of
Manhattan. There is a calm convivial working atmosphere throughout the
school. The corridors are colourful with posters and pupils’ work, The science
laboratories consist of a central area with large tables and computers around the
edges of the room, The classes are very relaxed, some pupils working on the
computers, some working on experiments al the tables. The computers seemed
to be a very well integrated part of the lessons. It is a good model for science labs,
although it must be stressed that classes were small and the pupils well
motivated.

The school had developed its own software, which was particularly up-to-date as
it linked with on-line information sources, For example, there was an open
[nternet link and pupils could use the software, then go and find information on
3 database on the Internet, then return to their program and use that data. T was
impressed by this software, its ability to motivate the pupils and direct their
thinking around problem solving.

[ visited an archeology class where pupils were working on a program called
archaeotype. This simulated an archeological site where they "dug up” artifacts,
and using a set of on-line tools, measured, weighed and recorded them. These
artifacts could be rotated and magnified to find smail bits of writing or marks, to
help the pupil date the artifact, find out what it was used for and eventually
guess what the site could be. The pupils used on-line libraries, commercial
databases as well as their school library of books to aid their research. This could
all be accessed from the same computer, yet pupils collaborated by wandering
around the class, checking with each ather and going to the school library

Q
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Pershing Intermediate School, Brooklyn has a medical magnet programme called
“Health and Wellness”, They link with the local Maimonides hospital. They use
the Internet for project research and hope to use e-mail to be in contact with

similar magnet programmes.

Pupils in Robert Brent Elementary School, Washington DC were taking part in
the Tulip Project. Different schools had planted tulips in different areas of the
world. They were following the tulips’ growth and putting the data onto the
Internet. They then collected data from other places and could do comparative

analysis.

In a similar vein The Jason Project in collaboration with the National
Geographic set up virtual expeditions for elementary schools to different places
such as Florida, Yellowstone National Park or Iceland. The pupils would send
data to each other by satellite and communicate by e-mail about what they had
found.

GLOBE, Global Lab and CLEO are three projects by TERC, GLOBE is motivated by
scientists work, where pupils collect data to add to the sample and are then kept
in touch with the outcomes. Global Lab allows schools to run collaborative
science projects where the data is shared across the Internet. CLEQ is a forum for
pupils to post up their own science projects to present information or try to find
partners to work with. (See article in Appendix 2).

VIDEO CONFERENCING

Together with wiring schools up for Internet access some schools had video
conferencing facilities. This is still early days, but | came across some interesting
use.

Washington Irving High School, New York is in the heart of the business district
in Manhattan. They have a video conferencing suite which they use to teach a
joint calculus class with another school in New York. This class is supplemented
with e-mailed notes, and assignments.

“I don’t know if I'm going to say it's the best thing in the world, but ['m working
on it" said Ed Susse, head of technology
(See “Hitched up to Wall Street” Appendix 2).

Claremont School, Vancouver Island has a theatre with video conferencing
facilities. A science project connected their school and others to divers diving off
the Berkeley Sound, off the west coast of Vancouver Island. The pupils sitting in
the theatre were watching the divers on a large screen. Other schools across
Canada had a similar setup. The pupils asked questions and the divers answered.
Pupils had prepared questions, yet when it was one child's turn, a strange fish
swum across the screen in front of the diver, and instead of the prepared
question the pupil asked, “Isn’t that a Hegfish?” They then had a split screen
where there was a marine biologist in a studio discussing this with the the diver
underwater. The pupils could see the studio, the diver and a close up of the fish
and hear the discussions,
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TEACHERS ON THE INTERNET

Another use the Internet 1s as a way for science teachers to communicate with
each other to share ideas, data and projects.

TERC has a conference space on the Web called LabNet which allows teachers to
run collaborative projects and discuss their methods and ideas. One project
looked at how you could send a single Pringles crisp in the smallest package
possible across the US so that it arrives intact. The teachers were able to share
their worries as well as their excitement about the project. For many, this was the
first time they had used the Internet, and the contact with other science teachers
proved most fruitful for them in terms of professional support as well as for the
pupils in terms of ongoing contact with other pupils and motivation for the
scientific measurement involved in the project. (See article in Appendix 2).

Apple Computers of Tomorrow (ACOT), Cupertino, California are also keen on
offering teacher support and training in integrating computers into curriculum
subjects. They have a showcase school where teachers can ask questions and see
the practical implications of using computers well.

“It's a sandbox, people make things together. It's messy, but that's where learming
happens,” said Brian Reilly, Multimedia Ethnographer
(See “No more surfing. Now we're mining the Net”, Appendix 2).

Maryland Virtual High School is a wired up community of high schools in
Maryland who can run collaborative science projects where pupils make
measurements and share data. This is just at the beginning and is currently being
used more as a teacher support and communication tool than for pupil projects.
This is a positive start. Teachers contact each other through making web pages.
(See “Magnetic Marviand”, Appendix 2).

Morgan Media on Vancouver Island, British Columbia is a company that is
finding interesting ways to get simple, safe and well structured Internet access for
both teachers and pupils across the curriculum. The implications for science in
“planIT Teacher” are for communication and lesson planning. If a teacher is
planning some lessons on earthquakes, they can link to example data, look at
this week’s earthquakes, see maps and co-ordinates (in longitude and latitude)
and map it out. They can then download this and use it as a lesson plan.

Internet use in schools is not without problems. One school 1 went to was all
wired up but doing very unimaginative work on the Internet, which I felt could
have been done better in other ways. However, these things take a while to settle.
In another school, the head of science told me, “The Earth science room does in
fact have five computers all wired up, but they have trouble going on-line”.



IN-CLASS COMPUTER USE

“Students using professional-level materials in a discovery format, develop a
feeling of kinship with the scientific community”, said Malcolm Thompson,
head of science at Dalton School, New York

The school has developed its own science software which is very impressive, In
chemistry, | saw a program that looked at the effect of pressure, temperature and
volume on a number of gases. The pupils would choose the gas to work on and
alter the pressure and temperature gauges to see what effect this would have on
the gas. | was assured that this software was not used instead of laboratory work.
Some lab work could be done, but the more dangerous gases were explored
through computer simulations,

In an astronomy class pupils were working on project Galileo. The pupils are
working on “real astronomy” using software showing sky simulations where
pupils can view the universe, stars, galaxies and find out information. The
images are mainly from NASA. The course is designed as a series of inquiries
that the pupils answer by using this software.

River-Oaks Elementary School, Toronto is very technology rich. There are no
computer labs but each subject area has a number of computers all connected up
to the Internet. They work an integrated system, so projects may include science,
technology, art, English and mathematics. An example was groups had to market
a product. They needed to understand how the product would work (science,
Internet, questions to scientists), build it (technology), scale it (mathematics,
spreadsheets), draw it (Art/computer assisted drawing), write a business letter
(English, wordprocessing), and finally write it up as a report (multimedia
authoring).

The Exploratorium, San Francisco is a hands-on museum of science. Many of the
exhibits contained computer-based scientific ideas. Here are some examples.

1. DNA code put into musical notes, Parts of the DNA where the coding was
important had melodic music. Other parts had chaotic sounding music. There
was a visual representation of this on the screen.

2. Pick a molecule and rotate it, examining it from different angles.

3. Seeing time either slower or faster, slowing down a butterfly flying or speeding

up a flower opening.
4. Changing and mixing colours to make other colours.

The education workers at the Exploratorium work in classrooms with teachers
helping them design and make similar computer models to those in the
museum. They also write books of lesson plans to help teachers use this

information well.
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PUPILS MAKING MULTIMEDIA

I was particularly interested in seeing pupils who had developed multimedia
presentations (non-linear representations using text, graphics, sound,
animations or photographs) on scientific concepts. These contacts proved
particularly special, as much of their work complimented the work | do in
Hackney. This work was not happening everywhere, in fact the teachers felt as if
they working in a vacuum. This gave me the added opportunity to share this
information amongst those teachers.

In Robert Brent Elementary School, Washington DC pupils were working on a
project called “Inventions and Innovation”. They researched from the on-line
Smithsonian and visited the museum with e-mate portable computers. While at
the museum, they sat with their portables and sketched artifacts they were
interested in and wrote information and their comments which would then be
edited in class, The pupils contacted scientists and specialists with questions and
were working on a report of the project in a multimedia format which would
include their sketches, their ideas and even their voice-over explanations.

Davidson Middle school, Marin County, California ran the Creek Project. This
was led by James Gonzalez, an ex-science teacher and freelance advisory teacher.
The project looked at a polluted creek that surrounds part of the school. The class
were split into teams exploring different aspects of the creek such as plant life,
insects, water, soil. One group worked on mapping the area and another on
creating a multimedia representation of the data. They worked in a large double
classroom science lab with sinks and surfaces around the edges but dominated by
huge oversize tables with 12 computers and lots of space. Some groups were
outside wading in the creek collecting data, others were inside rinsing out test
tubes, some were attempting to classify data they'd found and others were
putting information onto the computers. Therese Hopkins, one of the teachers
said that pupils often needed help, they'd not be able to find what they wanted on
the Internet. She said that the nature of the project meant that the pupils needed
to motivate themselves and think of questions to explore. The kids particularly
enjoyed the technical parts of the program and even came in on a Sunday, "I
think the best part is that over time the kids really take ownership of it”, she said.

Soil testing Pictures
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C-Tec, Environment Technology school within Piner High School, was
developed by James Gonzalez. Each year, two weeks before Christmas, the
curriculum is suspended for 200 15 and 16 year old pupils to focus on a science
project. Last year they looked at the local waterways and followed the routes of
the drains to the local creek to river to ocean. The pupils designed a game where
the aim was to clean up the creek so that the river is less polluted and the birds
can sing. They asked questions such as, how are you going to wash your car, in
the car wash or by hand? The carwash was more self contained and so bumped
your score up, but handwashing sending soap down the drains was a thumbs
down. This year pupils worked on a simulated trip to Mars. They looked at what
kind of society they wanted to build on Mars focusing on government, laws,
housing and the environment as well as other issues such as birth control. The
two rules the pupils were given were that they had to be consistent in their ideas
which meant good communication to find out what different ministries were

and that the science had to be reasonable, not science fiction. Internet
access was vital, finding information from NASA on spacesuit design and details
on how to develop Hydrogen fuel cells by mining the ice caps.

In the technology department of Davidson Middle school Fredda Caplan, the
technology teacher was working with the Social Studies teacher to develop the
pupils’ own multimedia research projects around topical issues. Three that | saw
had science content. Cloning: Fact or Fiction used material and pictures from the
Internet to inform users (in this case the rest of his class) on different aspects of
the Dolly cloning story that had recently been in the news. It also included their
own views. One pupil who had severe dysiexia and was about to drop out of
school, made a piece on the Monterey aquarium that went on to win a
competition. Manuel, age 13 with very little English showed me his project on
Jupiter, “I went to the Internet and books and the teacher got me a newspaper-
because it's a really big planet and there’s lots of things about it”. As he spoke he
went to the world wide web and found a picture of one of Jupiter's moons. It was
a two minute job to cut and paste it into his work.

UNIVERSITY RESEARCH INTO USING TECHNOLOGY IN SCIENCE
TEACHING

Technology Enhanced Secondary Science Instruction (TESSI), Vancouver is a
university project that puts computers into some school science labs as a piece of
research. They were looking at four areas.

1. Simulations.

Interactive Physics. Programs that simulated different concepts. These
simulations can be changed by the teacher rather than CD ROMs that are set.

“I don't like pre-built things, and my teachers agree, it’s too restrictive, They
wasn’t to get into it and make it their own.” Janice Woodrow, project head

An example was two girls changing the mass, velocity, angle, wind resistance
and gravity to maximise projectiles.

2. Microcomputer Based Labs

Using sensing equipment to gather data and analyse temperature, sound, light,
movement and so on.

3. Multimedia

Video, laser disk, CD ROM, software to scale, measure, recolour images in 3D.
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An example is using animated sequences on video. The pupils put a film of
acetate over the monitor and use a protractor o measure the angle on the screen
and draw dots onto the acetate to compare projectories. They then remove the
acetate and use it off the computer. They repeat this several times,

4. Assessment,

Computerised testing with immediate feedback.

The research had control groups withoul computers, The performance of
students in the government exams was not significantly altered but twice as
many students chose to continue physics and a large number of these were girls,

“One thing we find with tiis approach 1s the students arve continually taiking to
each other and we think that's an advantage. The room 15 never quiet wund most
of it is on-task.” fanice Woodrow

Massachusetts’ Institute of Technology (MIT) is the home of LOGO, developed by
Seymour Papert in the sixties creating a programmable language to move lego
robots and draw screen pictures. I met Rick Borovoy, a researcher there who is
developing the use of “crickets”. Crickets are small programmable boxes that
communicate with each other through infra red. They are set up as
“communities” where one cricket is programmed to respond to another. This
results in music playing dancing little lego widgets, amusing, and hopefully
motivating for pupils.

“There’s powerful ideas i lots of different objects... beads, cars, crickets™ Rick
Borovoy ascertained, "To me, it's aboul using technology to think about learning.
It's a medium for thinking”

I'he beads were on a chain where each is individually programmed to have a
light going on and off at different signals, The aim is to program the beads so that
the light will move up and down the chain. When that is achieved, the pupils
can explore different patterns with the lights.
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CONCLUSION

Here in Britain we have had computers in our schools for a number of years, but
are only just beginning to organise Internet access which is national and
dovetailed into the National Curriculum rather than restricted to a few schools.
From Union City, New Jersey and the comments from Linda Roberts and Doug
Player, it seems to me that the infrastructure being built is much more successful
on a district or national level than individual schools. It brings the opportunities
for good communication, which will then develop exciting scientific resources
from national institutions, museums, government departments or research
institutes. It will also bring the world closer and give much scope for
collaborative projects that involve sharing data. It is useful for us here that we
can join in with some US projects and don’t need to keep reinventing. It will
also give us connections for data sharing in other climate zones.

The Internet has changed science teaching radically. Rather than it being
confined to the lab, it is now shared across the world, and indeed, using images
from across the galaxy. This, coupled with the ability to have contact with
working scientists, shows that classroom science is a world issue. Pupils are
doing “real” science.

The multimedia [ saw showed science in another light. It expressed scientific
work as creative and imaginative, which makes the boundaries between art and
science less rigid.

Practically, it was useful to see that we are often struggling with similar
problems. The most effective multimedia work | saw was where there was either
a freelance teacher or a technology teacher working on a project alongside the
science teachers. If this is indeed the case, and we do want to make computer use
cross-curricular, maybe we require extra funding for schools to have an
additional floating teacher to support technology, not as a discrete subject but
across the curriculum.

Finally, [ am very appreciative of the opportunity I have had to develop my ideas
and make so many interesting contacts. This experience will be shared in Britain,
and | hope that it will benefit my pupils by maintaining those contacts through
collaborative work, showing pupils in London that technologically, the world is
a smaller place.
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Appendix 1
Itinerary May 1st- June 29th

Most visits took either a day or half a day. In some schools | had direct contacts. In
others my contacts from organisations or universities took me to the schools,

May 1st-8th New York

Media Workshop, Melissa Philips

Education Development Centre for Children and Technology, Margaret Honey
Union City District, New Jersey, Fred Carrig

Dalton School, Teresa Gonzalez

Washington Irving High School, Ed Susse

May 9th-14th Boston

Computer Museum

Computer Clubhouse, Stina Cooke

Massachussetts Institute of Technology, Media Lab, Rick Borovoy
TERC, Barbara Sampson

Hastings Elementary School, Lexington, Nancy Gardner

May 15th-21st Washington DC
Carnegie Institute of washington, Ines Lucia Cifuentes
Gonzaga High School
Mason University, Debra Sprague
Deer Park Elementary School, Diane Painter
Montgomery Blair Magnet School, High School and Maryland Virtual High School,
Mary-Ellen verona
Robert Brent Elementary School
Linda Roberts, Technology Adviser to the US Department of Education
The National Foundation for the Improvement of Education, Marylin Schlief

May 22nd-25th Toronto
River-Oaks Elementary School, Brian Alger

May 26th-June 6th San Francisco

Digiquest Learning Centre, James Gonzalez
Davidson Middle School, Fredda Kaplan

The Exploratorium, Linda Shore

San Francisco State University, Rita Yee

Portal Elementary School, Cupertino, Elaine Lowe
Apple Computers of Tomorrow, Ted Olsson
Bryant Elementary School, Virginia Davis
Alvarado School, Liz Jordan

June 7th-15th Victoria and Vancouver

The University of British Columbia, Janice Woodrow
Ecole Pauline Johnson, Cynthia River

Apple Canada, Al McTavish
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Rockridge Middle School, Maureen Smiley

Doug Player, Superintendent and Chief Education Officer of the West Vancouver
School District 45

TechTots, Dave Allan

Morgan Media, Gerry Morgan

Claremont Secondary School, John Pringle

Braefoot Elementary School, Mervyn Campbell

June 16th-19th Calgary
Ed-Media Conference

June 20th-23rd The Rockies
June 24th-29th New York

Salvadori Educational Centre on the Built Environment, Lorraine Whitman
Pershing Intermediate School
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Appendix 2
Times Educational Supplement Articles

These articles are more general than my specific Fellowship brief of information
technology in science. My hosts were often eager to show me technology in other areas
of the curriculum in their schools and districts. This often had a science input, but I am
also enclosing those articles which have a more technological than scientific slant, as |

do feel this played an important part in my Fellowship.

Downtown leaps to top of the leagues
Union City District, New Jersey

How do you send a single crisp in the smallest packet possible across the US so that it
arrives intact?
TERC, Boston

Setting out the superhighway
Linda Roberts, Washington DC

Hitched up to Wall Street
Washington Irving High School, New York

Magnetic Maryland
Montgomery Blair High School, Maryland
Montgomery Blair Magnet School for Math, Science and Technology, Maryland

Maryland Virtual High School, Maryland

No more surfing, Now we’re mining the Net
Doug Player, West Vancouver
Claremont High School, John Pringle
Apple Classrooms of Tomorrow, Cupertino, California
Portal Elementary School, Cupertino, California
Alvarado Elementary School, Union City, California
Ecole Pauline Johnson, Vancouver

Click into place
Techtots, Victoria, Vancouver Island, British Columbia

1 1
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