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Next month, I am scheduled to give a short speech (three to
five minutes in length) at the annual induction ceremony of the
American Academy of Arts and Sciences in Boston. This is
a bit different from the usual scientific talks that I am used to
giving; there are no projectors, blackboards, or other visual aids
available, and the audience of Academy members is split evenly
between the humanities and the sciences (as well as people
in industry and politics), so this will be an interesting new
experience for me. (The last time I gave a speech was in 1985.)

My chosen topic is on the future impact of internet-based
technologies on academia (somewhat similar in theme to my
recent talk on this topic). I have a draft text below the fold,
though it is currently too long and my actual speech is likely to
be a significantly abridged version of the one below [Update,
Oct 12: The abridged speech is now at the bottom of the post.]
In the spirit of the theme of the talk, I would of course welcome
any comments and suggestions.
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For comparison, the talks from last year’s ceremony, by Jim
Simons, Peter Kim, Susan Athey, Earl Lewis, and Indra Nooyi,
can be found here. Jim’s chosen topic, incidentally, was what
mathematics is, and why mathematicians do it.

[Update, Nov 3: Video of the various talks by myself and the
other speakers (Emmylou Harris, James Earl Jones, Elizabeth
Nabel, Ronald Marc George, and Edward Villela) is now
available on the Academy web site here.]

If I had to name the most significant technological development
in recent decades, I would have to say it would be the internet.
By this, I mean not just the physical architecture of the
internet per se, which was already available to academics and
government agencies since the 1960s, but also all the innovative
technologies that flourished once the internet matured, from
tools as humble as the email mailing list to such unreasonably
effective services as modern search engines or Wikipedia.

As the internet has become more integrated into the mainstream
of modern life, it has disrupted and revolutionised one sphere
of human activity after another. We read in the news about how
online media is thriving as “old” media stumbles; how online
medical information is transforming patient-doctor relationships;
how blogs, tweets, and online videos are tipping the balance in
closely fought elections; and so forth.

But to most of us in academia, there is a temptation to view these
changes with a certain detachment: sure, established for-profit
companies may well face competition (as they ought to) from
lower-cost internet-based rivals, and it is only reasonable in a
democracy that politics should be influenced by popular debate,
both offline and online, but we, by contrast, should be secure in
our ivory towers from any internet revolution, with our tenure,
our unique expertise, and our time-tested academic traditions.

Even when new technologies do hit close to home — by
threatening the profit model of the academic journal system, say,
or by greatly facilitating the ability for students to cheat on their
homework (and also for professors to detect such cheating!) —
we can still rationalise away these developments as requiring
only superficial changes to adapt to — switching from physical
journals to online journals, perhaps, or placing more safeguards
on our homework formats. We still perform our “core” academic
activities — teaching, advising, research — much as we have for
over a century: classroom by classroom, student by student, and
paper by paper. We may do more of these things online now
rather than offline, but it is still the academic who is at the center
of things, not the internet. After all, it is not as if our classes can
be replaced by a Wikipedia entry, or our research by a search
engine query, right? Right?

HeE o/ B2 62



W, LT Rl DAY, A AT
DAL AN o B4 244 5%
SeRE W 2 e R, RS B R
REFR A AS 2 AR AT 1 2%
RTAE, BOMMHBEAIT. 2
RIS e B A ), BL T
B 52 B BEM 45 % T 1 ELIE
JE ) o

s, G RS
B ARSI, 1
XA, 08 I R 2
H BELPTIR BEA 2 B A AT
KT RK I, JFRKET
FAEIH, a2
ATWEFTER o« AFRI L b By
B, ELARIX SR T 2% 0
IS AE TP B A
AR EoR, AR &
Y BALARAR BB, WISt
ALK FACE (3
TEE, A BRI ST
FEo FREBEL LRI
IREED, TR R SR 28 D
N L PGB AT SR
BORFATH AT PrissRE Hbs. FLaE B ab 2R
s ARFEPE B AR IR AN R 1K) o

WEIRZ e, R A, TR — Pt , 2
SEUAEYF G, EE R R A PR W) — I ()42 7 BE B L4,
ERW AL XML TCSEE AT PLEBATT S 2 A TG
[0S LD IESPTREN: A £ 03 SN E NI bE 2 € o SR NI ST
Ko AR, IR BRI T ?

TR O A — A TS A8 4 | (Mobius
transformations) )5 FE——4x 1 Sl B K22 1 £ R A
M RPN 43 M7 (complex analysis) FRRFE R, 22 UilifE
PRED B[R 43RS 30-50 ARV, A QR S8
LK. FE32 7 4 =Mk Youtube A —BHRFERI R A, IE
LR T IS AR 3 R LA B S g ) sl %A 1,600,000
W BIE I 10000 Yias, 7 56 i A B g T X AN 0T
IAERBEAEN B —F, Bt kEN (—RS e
WHBRIEPE ARG R 2T,

solving
mathematical
problems
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Well, yes and no. It’s true
that even the most advanced
online resources available
today are not nearly “smart” or
sophisticated enough to render
our academic services obsolete;
not yet, at least. Unlike many
other industries, academia does
not currently face any real threat
from a cheap internet-based
competitor.

But I believe a “hybrid”
form of academic activity is
beginning to emerge — one in
which internet-savvy academics
and their institutions harness
the full power of online tools
to initiate and organise large
research collaborations, and
to disseminate and share
their results at far more rapid
and effective rates than were
previously possible. In my
discipline — mathematics — this
type of net-centric activity is
still in its infancy, but it shows
signs of potentially being
substantially more efficient (and
perhaps more importantly, open, cumulative and responsive)
than traditional collaboration and dissemination, and is likely to
become increasingly mainstream in the years ahead. It may not
totally revolutionise the way we work, the ambition of what we
hope to achieve, and the academic culture we work in, but it is
likely to transform them significantly.

Consider teaching, for instance. Year after year, day after day,
and in universities across the world, we stand in lecture halls and
present the foundations of our subject to classrooms consisting
of hundreds, or even just dozens, of students at a time. This
keeps us engaged with our students, hones our skills, and makes
us feel useful, but is it the most efficient way to do things?

There is a mathematical topic — Mobius transformations — which
is taught routinely in complex analysis classes in a thousand
mathematics departments across the world, to classes of perhaps
thirty or fifty students in size; I have done so myself several
times. On Youtube, there is a beautiful video explaining the
geometric interpretation of these transformations which has been
viewed one million, six hundred thousand times so far
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— more people than can be reached than by even ten thousand
mathematics lecturers. It can be accessed by just about anyone
on the internet through a simple web search on the topic (it is in
the top three hits currently on all major search engines).

Now, clearly, one cannot hope to replicate the entire classroom
experience as a sequence of Youtube videos — the quality
of interactivity, depth of material, and availability of expert
attention, in particular, is much poorer. Even more professional
organised efforts, such as the online videotaped lectures offered
by institutions such as MIT, are an imperfect substitute for
physically being present at these lectures. But the sheer numbers
of people one can reach by the internet shows the potential of
tapping this medium to teach in the future.

Already, hundreds of academics (including myself) use a blog to
post their course notes and encourage online discussion (in all
directions) between the teacher and students in the classroom,
as well as visitors from around the world; I have had classes
with perhaps thirty local students but up to a hundred other
participants from a variety of backgrounds following (and
commenting!) using the blog. There is a much higher quantity
and level of questions asked, and the material in my notes is
much improved, because of this; and I have learned more about
the subject than if I had taught it in a traditional way, both from
preparing the blog material, and from obtaining feedback from
students and participating colleagues.

Even after the physical class ends, the online class goes on; I
have often had people wanting to learn a subject stumble onto
one of my online lecture notes on my blog from a year ago
through a search engine, and continue the discussion afresh.
Within a few years, there may well be valuable online content
like this for virtually every commonly taught academic topic,
just one search query away from anyone with internet access.

The technological level of online interactivity is certain to
increase in the future; one can well imagine it becoming routine
in classes to (for instance) field questions by text message from
students overseas who are watching the lecture in real time
through video, with the discussion continuing online long after
the class has ended. Not all experiments in online teaching will
achieve their intended objectives, but it only takes one clear
success to provide a model that can then be rapidly emulated by
institutions and lecturers worldwide.

In my view, the traditional classroom lecture will still play an
indispensable role in the future, but in a rather different format
than it is today, with its effects being vastly amplified and
prolonged through its integration with the internet.

Another major area where profound changes are happening is
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