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I had never contemplated leaving the 

University of Sussex in the UK and had not 

even considered any of numerous invitations 

I had had over the years to move to the US 

or any other UK or non-UK position.  But as 

I suddenly reached the age of 64 and was 

staring retirement in the face I suddenly 

realised that I had a lot of unfinished 

business.  There were one or two fascinating 

(at least to me) scientific problems that I still 

wanted to study and in particular I wanted to 

explore the way the Internet could be used to 

improve the level of science education on a 

global scale.   At about this time I was 

accessing my emails in the office of a 

professor at Stanford where I was visiting 

when an email arrived from Alan Marshall, 

a Florida State professor, saying “Crazy 

idea, how about coming to Florida State 

University.”  I had known Alan ever since 

the Summer of 74 when I had been on a 3-

month sabbatical at the University of British 

Columbia and had shared a room with him.  

Actually, if the truth be known, the main 

proprietor of the room was a large electric 

eel that stared at us through the glass walls 

of its tank.  The expression on the eel’s face 

indicated that it would really have liked me 

to put my hand in the tank.  Alan at the time 

was working on acetylcholine, a 

neurotransmitter (an important compound 

involved in transmitting signals along nerve 

cells to the brain) and these fish, which are 

basically 400 volt batteries with a head, 

contained a lot of this molecule.  A bunch of 

them together apparently can kill a large 

animal such as a cow.  

 

All decision-making discussions are really 

hypothetical exercises until real decision-

making time actually arrives. The email 

from FSU came at just the moment when I 

realized that I had to make such a decision 

and my wife and I decided we should at the 

very least pay a visit to FSU.  Don Foss, 

then Dean of Arts and Sciences met me at 

the airport and I met many members of the 

Chemistry Department.   Everyone I met 

such as Sandy d’Alembert, then President of 

FSU, and Naresh Dalal who was the Chair 

of the Chemistry Department at the time as 

well as many members of the Chemistry 

Department and of course Alan made it clear 

that I would be extremely welcome were I to 



    Journal of Florida Studies, Volume 1, Issue 1, 2011 
 
 

 

come to FSU.  In the end the deciding 

factors were threefold; firstly the possibility 

of working with Alan using the state-of-the-

art capability of the mass spectrometers he 

had developed at the National High 

Magnetic Field Laboratory, secondly the 

possibility of working on some fascinating 

new materials with Naresh Dalal and a new 

cohort of young FSU research students and 

thirdly – and in particular – an enthusiastic 

response to my aim to develop further my 

global educational outreach initiative at FSU 

using the Internet.   

 

 I already had about a dozen years’ 

experience developing my Vega Science 

Trust initiative.  Vega was a foundation 

focused on the production of programmes 

which had been made originally for BBC 

TV.  I had created it as a platform for major 

scientists and science educators to 

communicate directly with the public and 

students on a wide spectrum of issues from 

those in which they were expert in and 

fascinated by, to those that were important 

to society in general and concerned them.  

Vega has been a great success, pioneering 

Science programmes of all kinds: Lectures, 

interviews, careers programmes, children’s 

science workshops, masterclasses, round 

table discussions, and since it started, it has 

produced over 300 programmes of all kinds 

and some 70 have been shown on BBC-TV.  

In our round table discussions we pioneered 

a new concept in debate on TV – that 

participants should actually know something 

about the subject!  All the programmes we 

have made are now streaming free from the 

Vega website at www.vega.org.uk. 

 

When my wife, Margaret, and I finally 

arrived in Florida and I took up my post at 

FSU during the years 2004-2005 I was able 

to settle down very quickly as my new 

colleagues made every effort to make us feel 

at home.  Starting on a science research 

career the first time was hard enough but 

starting a second time is much harder - 

especially as I had indelible memories of 

just how difficult it had originally been.  

Scientific research is of its very nature 

highly unpredictable and when starting from 

scratch one generally does not have the 

backup projects that are needed as many 

avenues lead to dead ends.  However a great 

bunch of graduate students decided they 

wanted to work with me (Fig 1) and they all 

persevered in helping to set up an effective 

and successful research programme.  
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pattern involved as one can discern lines 
between the plates that seem to curve at about 
three angles across the surface. Some of the 
lines (geodesic lines related to the shortest 
distance paths that planes travel around the 
globe) seem to home towards a particular spot 
about half way from the centre of the dome to 
the 12 o’clock position. At that point there is a 
set of five plates laid out in a pentagonal 
arrangement.  See if you can find them.  In a 
complete sphere there would be twelve such 
pentagonal sets but only this one is visible on 
the photograph. What you see here is a 
fundamental “Mathematical Law of Nature” in 
action: An array of hexagons may only close 
into a sphere if twelve pentagons are included 
and the most familiar example is of course the 
modern soccer ball. 
 
Fig 6 shows an image of a most fascinating 

geodesic dome – the Epcot Centre here in 

Florida. A soccerball which consists of 12 

pentagonal patches and 20 hexagonal ones is 

constructed on the basis of the same 

geometric principles.  There is a 

fundamental mathematical principle 

underlying the structure which governs all 

spheroidal structures form geodesic domes 

to soccerballs and from the tiling on the 

back of a turtle to the segments in the eye of 

a fly.   

 

How the Internet Revolution has changed 

the Educational Landscape  

 

Now some 15 years ago I initiated my Vega 

Science Trust project in the UK to enable 

scientists to communicate directly with the 

public and other scientists on all sorts of 

issues from those that fascinated them to 

those that concerned them.  It all started 

when I gave a Friday Evening Discourse at 

the Royal Institution in London.  These 

discourses go back a long time to when 

Humphrey Davy and later Michael Faraday 

were directors in the early part of the 19th 

Century. This was an early effort to apprise 

the citizens of London of the way the new 

culture – Science – was revolutionizing all 

aspects of the 19th Century World.  It was in 

his research laboratory at the Royal 

Institution that Faraday invented the first 

electric motor and the first electricity 

generator.  The discourses continue to this 

day and Faraday’s laboratory is still there, 

much as it was when he died.  One story that 

I remember hearing - but have yet to 

confirm - is that Lord Byron together with 

Mary and Percy Bysshe Shelley were 

representative of the sort of people who 

would attend the discourses and indeed they 

soon became a major event in the city.  As 

the multitude of carriages descended on the 

Royal Institution located at the top of 

Albermarle St, just off Piccadilly, the jam 

was such that the street was turned into a 

one-way street – I understand the first in 

London.  During one such discourse, which 

often were lectures with practical 
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demonstrations, the lecturer passed an 

electric current through a corpse and as it 

quivered the audience was led to believe that 

electricity was the stuff of life.  It was this 

demonstration which Mary Shelley may 

either have seen or perhaps heard about 

through the writings of Humphrey Davy that 

probably was the seed for her most famous 

novel tell the story of Dr Frankenstein. 

 

Since those times television has brought 

about a revolution in information 

dissemination and I started an effort to 

record the discourses for broadcast on the 

BBC.  This effort became the Vega Science 

Trust which has produced about 300 

programmes of which some 70 have been 

broadcast by the BBC.  All the programmes 

can be watched free on the 

www.vega.org.uk website.  However just as 

TV revolutionized the dissemination of 

audio-visual information, so in the last few 

years the Internet has given birth to another 

much greater revolution.  Indeed as far as 

education is concerned it has the possibility 

of providing a massive paradigm shift.  On 

the backs of the computer hardware, 

software and Internet technical advances 

pioneered by companies such as IBM, 

Microsoft, Apple, Cisco and Sony etc a 

fascinating new world has been born.  I call 

it The Goo-You-Wiki World or GYWW.  

GYWW is a triple revolution:  a) Google has 

shifted the paradigm in finding and 

accessing information, even deeply 

embedded material.   It can mine websites 

efficiently and find material that might be 

difficult to locate by going directly to the 

website.  b) YouTube has freed film makers 

from the tyranny of the film and TV 

industry; it has democratized film-making 

and the dissemination of moving images.  

Individuals can now make their own films 

and have millions of people see them. 

Perhaps most amazing from an educational 

standpoint is Wikipedia, c) Jimmy Wales 

has liberated the creative potential of some 

half-a-million or so individuals and enabled 

them to altruistically contribute outstanding 

educational material to a globally accessible 

cache.  These people contribute material that 

they may have spent a lifetime 

accumulating, assimilating and trying to 

understand and they are contributing to an 

ever-growing cache of globally accessible 

educational material on subjects that are 

their personal passions.  Analysis indicates 

that it is apparently 90% reliable.  This is 

without doubt the greatest contribution ever 

made to general education.    
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These new possibilities have been the 

inspiration for the Global Educational 

Outreach for Science, Engineering and 

Technology (GEOSET) project which we 

are now pioneering from Florida State 

University in the US and Sheffield 

University in the UK and it is now starting 

to take off.  Initially I set up a studio with 

the technical help of David Simpson here at 

FSU.  The studio is a small room just off my 

laboratory and there is a similar one in the 

Kroto Research Institute at Sheffield 

University where the sister site is located.  

With the help of my colleagues Colin 

Byfleet, Steve Acquah and Penny Gilmer at 

FSU as well as great help from TA 

(Teaching Assistants) Don Brattan and now 

Sam Rustan we have developed a suite of 

educationally motivated strands.   

 

Gradually it became clear how the scheme 

might advance and that is to encourage other 

educational institutions and organizations to 

work with us and so build up a network of 

participating nodes with related educational 

outreach aims but still maintain the intrinsic 

flexibility to allow each node to follow their 

own instincts.   As well as the nodes here at 

FSU and Sheffield in the UK we now have 

GEOSET partners at Toyo University in 

Japan, Brighton University in the UK and 

the Institute Rudjer Boskovic in Croatia.  

We have also started to receive contributions 

from Harvard University as well as Ohio 

State University.  We are also setting up 

links to the Hong Kong Technical 

University.  A young educator Alex Fonseca 

in Brazil has made a colossal effort and has 

created a contributing website on which he 

has placed all the worked answers to the 

basic mathematical problems for the 

Brazilian Schools mathematics curriculum – 

in Portuguese of course.  Just a few weeks 

ago the Universitat Politecnica de Valencia 

has indicated they are going to join in the 

endeavor as has the University of 

Concepcion in Chile.  This will give a great 

boost to our foreign language educational 

initiatives and in this case a major advantage 

for the Hispanic students in general and in 

Florida in particular.     

 

So exactly what are we doing?  Well, it has 

become clear that the future of education 

must involve an overall dynamic structure 

which will enable teachers to work together 

in synergistically constructive combination.  

Over a period of just a dozen short years, the 

place of the encyclopedia as the primary 

(complete!) repository of the general 

knowledge acquired by the human race, has 

been displaced by the GooYouWiki World.  
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Teachers and others search for the 

information they need using search engines 

such as Google, Bing etc. and locate images 

via image browsers.  Indeed one can almost 

instantaneously locate the image data one 

might need for teaching.  The extra 

information that is useful to construct some 

component or other of a specific lesson may 

often be quickly located using Wikipedia 

and images via the Google image browser.  

The links provided offer a crucial reliability 

check.  Video footage can be extremely 

useful in the classroom and often may be 

readily downloaded from YouTube.  An 

example here that I used recently was some 

film of the Tacoma Narrows bridge collapse 

which was a graphic, real-life, example of 

the general phenomenon of vibrational 

resonance.  It is even more important in 

quantum mechanical situations – for 

instance in the way carbon dioxide 

contributes to the “Greenhouse effect.” 

 

With my FSU colleagues Colin Byfleet 

(now returned to the UK) and Penny Gilmer 

as well as Steve Acquah in the Chemistry 

Department of FSU we have started to 

create recordings using what I call GYW-W 

2.0.  The teacher records a focused concept 

module in which a specific scientific 

concept is addressed.  Teachers all over the 

world have developed clever ways to make 

complicated ideas and concepts interesting 

and understandable and we now have the 

technology to capture the way they do it.  

Until now the genius of the teacher has been 

lost when a teacher has retired – this need no 

longer be the case as we now have the 

technology to capture all examples of 

teacher wisdom for the edification of the 

next generation of teachers and we no longer 

need to invent the teaching wheels 

individually.  With a camera and a computer 

we can capture the way the teachers 

personally describe a particular concept and 

syncronise it with their demonstration or 

technical data.  In the sciences it has now 

become essentially de rigeur to give lecture 

presentations with simultaneous projection 

of data using either such slide software as 

Powerpoint or film.  Much material is 

already available - it just needs to be 

repackaged in concept-focused modules 

which can be efficiently located by existing 

search software.   

 

With modern capture station technology 

such as Mediasite, Echo 360 etc. or cloud-

based remote-upload systems such as 

Tegrity it is now relatively straightforward 

to capture presentations for web-based 

dissemination either in real time or stored 
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for streaming as-and-when a viewer requires 

it.  One can use systems such as Microsoft 

Producer to edit the material for streaming.  

A wealth of material is already available in 

this dual window format from short focused 

demonstrations to whole seminar 

presentations as well as complete lecture 

courses. The latter two are useful for the 

students on the associated courses and for 

individuals who are committed to learning 

about a specific subject in detail.  However 

interspersed within the lectures are the 

nuggets of ingenious educational ideas and 

they need to be mined easily so that other 

teachers can learn from them and use the 

ideas in their own presentations.  No one has 

the time to wade through the millions of 

hours of recorded material to locate the 

nuggets that would be useful for their own 

teaching courses.  The answer is to 

somehow repackage as much specific 

conceptual material as possible in readily 

locatable and quickly accessible chunks; and 

that is what GEOSET is doing.  GEOSET is 

assembling a cache of recorded concept-

focused teaching modules which in general 

might only be as short as one minute or 

longer, preferably no longer than 5-8 

minutes. To summarise the aim is to store as 

many concept modules as possible and make 

them easily located and readily available and 

above all free to all teachers wherever they 

are in the world.  

 

My colleague then in Chemistry at FSU, 

Colin Byfleet, threw himself into the 

exercise and created a whole range of 

teaching modules ranging from concepts in 

mathematics modules to experimental 

physics projects.  Penny Gilmer also in the 

Chemistry Department worked on a set of 

programmes for teachers and we were on 

our way.  Then, as luck would have it, one 

day I asked the young researcher in the next 

office, Prajna Dhar, a PhD student who was 

doing some very interesting work with 

magnetic particles if she would record a 

module for GEOSET.  I told Prajna to 

present her research project in a way that 

would be understandable to young 16/17 

year pre-college students at high school so 

they could get an idea of what one can do at 

University and get enthusiastic about 

science.  I struck gold as Prajna was 

delightful, her personality came over 

beautifully and she was able to explain her 

research so clearly that young people would 

be drawn along by her infectious personality 

and the enthusiasm that she was able to 

impart.  Then a few weeks later Prajna asked 

me for a reference for the post doctoral 

fellowship and then I realized I could use the 
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URL for her recording in the reference and 

the prospective employer could see her 

presentation, instead of relying only on my 

word submerged in her pile-of-paper 

resume.  The recording conflated with the 

written resume document to highly 

synergistic effect.  I realized that this was a 

“no-brainer” and that in time this would 

become a de rigeur requirement, at least for 

short-listing, within the scientific 

community. 

 

Steve Acquah, who came with me from the 

UK to help set up a research programme, 

turned out to be also highly talented at 

creating recordings. He is as innovative as 

he is technically capable and also adept in 

performing himself. He is presently ably 

aided and abetted by TA Sam Rustan.  As an 

example Steve devised a highly imaginative 

recording in which he created a short movie 

of himself as a secret agent using software 

that made the movie look like a scratched 

old time one. He used this as an introduction 

to a more technical explanation of how 

youngsters might make some simple 

invisible ink from ingredients in the kitchen 

– a real hands-on demonstration exercise. 

 

My retired chemistry colleague Russ 

Johnsen told me about his early experience 

with penicillin and I just had to get this on 

record so kids in the future might be able to 

appreciate the wonder that is penicillin. This 

has started a strand to record historical 

recollections such as those of Russ one of 

the first people after World War II to have 

benefitted from the availability of penicillin.  

It is not well known that although Alexander 

Fleming had originally noted the 

antibacterial properties of penicillin he did 

not do anything with his discovery and no 

progress was made until some ten years 

later. Around 1940 large numbers of soldiers 

died due to bacterial infection rather than the 

primary wounds they had suffered and in an 

attempt to combat this the team of Howard 

Florey, Ernst Chain and Norman Heatley 

probed the medical possibilities of 

Fleming’s spore and it was through their 

efforts that penicillin was developed as the 

most powerful weapon we have against 

bacterial infection.  So was born the field of 

Antibiotics.  As Russ explains, if in 1946 

penicillin had not been available his arm 

would have had to have been amputated to 

save his life. 

 

Then I had what turned out to be a 

brainwave; I was teaching a general science 

honours course at FSU which gave me a lot 

of freedom to work with the young students 
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UG – writes: “Recording my presentation 

was really fun and I think it helped me get 

my present job.   I appreciate being a part of 

what you are creating with Steve and the 

others!    Thanks”; Artrease Spann GS – 

won a Florida Gubernatorial Scholarship. At 

interview she was told how much the 

committee enjoyed her Geoset presentation; 

Brittany Raffa UG who recorded a GEOSET 

presentation on benchmarking the Italian 

health care system was accepted by 

Dartmouth Medical School!  She writes 

“The opportunity to do the presentation was 

a defining factor.” After her interview she 

emailed the URL of the presentation. 

 

One essence of GEOSET is its flexibility – 

It is important not to be too prescriptive as 

there are as many ways to teach as there are 

teachers and as many ways to learn as there 

are pupils.  Although primarily aimed at 

teachers of course we encourage students 

and members of the lay public to access the 

material.  These are early days and we are 

now rebuilding the website to enable it to 

grow more effectively by facilitating the 

way in which the gateway site can link 

directly to participating nodes.  The aim is to 

increase the number of educational 

institutions and organizations and individual 

accredited educators prepared to chip in 

material free and in this way we shall 

gradually cover all the educational bases.  

There is not a single front on which the 

project does not have some positive 

contribution.  Finally what is most gratifying 

is the fact that Joe Travis formerly the Dean 

of Arts and Science and Eric Barron the new 

President are so positive and encouraging 

with regard to this effort.  Probably the most 

satisfying aspect has been the way in which 

students can be the source of educational 

material as GEOSET is a vehicle which can 

convey the enthusiasm of young people in a 

way that conveys not only the essence of the 

subjects about which they care but also their 

personal enthusiasm, personalities and 

charm. Particularly important in this context 

has been the way the GEOSET project has 

invariably helped them to develop these 

important personal qualities and expand and 

further their interests.  
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