
Perhaps federal research grants can include
infrastructure costs.

There are signs that the government is
responding to these concerns. In March 2005,
the Science Advisory Council recommended
setting up a National Science and Engineering
Research Foundation, on the lines of the US
National Science Foundation, to support
research in various disciplines. Universities
are expected to be important beneficiaries.

As funding for these universities increases,
there should be accompanying changes in 
culture. Research and teaching should be 
valued as mandatory components of faculty
appointments and promotions. Universities
should also institute periodic review of the
faculty members; this approach is also begin-
ning to find favour in China, a country beset
by similar problems.

The particular structure of Indian science
also suggests solutions. For instance, funding
agencies might consider establishing long-
term research faculty positions within univer-
sities. New research centres could be closely
allied with or even located on university cam-
puses. The researchers would be required to
teach in the university, and university students
would have access to research labs. 

One model for effectively integrating
research and teaching already exists within the
IITs. These institutes continue to attract the
best Indian undergraduates in engineering and
the physical sciences, and give them a world-
class education. Their success has positioned

India as a key player in the
IT industry. One small step
towards boosting the life
sciences may be to encour-
age the IITs to expand their
biological sciences cur-
riculum. But that cannot
be the only solution, if only
because a wider transfor-
mation is needed.

Innovation in universi-
ties is part of a broader
theme in how a society
educates not only its élite
but all of its citizens. A
hard look at education in
the life sciences is particu-
larly urgent for a country
such as India, which has
both a strong need for
development and the
ambition to match it. ■

Mriganka Sur is head of the
Department of Brain and
Cognitive Sciences at the
Massachusetts Institute
of Technology. 

and instruments. At some biology depart-
ments, even introductory procedures such as
DNA extraction are merely described.

This unfortunate division between research
and teaching runs deep. The Indian govern-
ment decided more than 50 years ago to create
focused research institutes. The scheme set up
distinct priorities: universities would focus on
teaching, and the institutes would concentrate
on research. That policy led to a handful of
excellent scientific institutes but also impov-
erished university-based research. There is no
shortage of funds for university research or
teaching laboratories, but a heavy teaching
load, an overly bureaucratic system of
appointments and promotions, and the lack of
infrastructure have all made it difficult to
recruit capable researchers.

The institutes, meanwhile, have good
research projects, but little teaching. Yet good
researchers are also often the better teachers. 

Still, many institutes have begun training
students by evolving grad-
uate-level courses for
small classes. Unfortu-
nately, the top students
who train at these insti-
tutes often choose to leave
India and complete their
PhDs abroad — at least in
part because few of the
centres can match the
breadth of education at a
first-rate university in the
United States or Europe.

What might be done?
There is little question
that the government
should actively support
university-based research.
Universities need help in
upgrading their research
infrastructure and labora-
tories, and in recruiting
scientists with dedicated
research space and
healthy start-up packages.
The government could
contribute to these costs.
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Breathing life 
into biology
Mriganka Sur says that life sciences will prosper in India
once research and teaching reconnect.

W
hen I was a teenager, I thought
I had only two choices — to be
a doctor or an engineer. Grow-
ing up in Allahabad in the

northern state of Uttar Pradesh, students 
like me were so frequently asked to choose
between these two careers that most of us
never considered any other options. Becoming
a biology researcher did not figure on the list.

There is no question that to capitalize on
the life-sciences and biotechnology revolu-
tion, India must build excellence in life-sci-
ence training. In most countries, this is the
task of universities. Unfortunately, the Indian
university system is in serious decline —
acknowledged to be so both within India and
elsewhere — and unequal to this task.

As it turns out, I eventually became a
neuroscientist, driven mainly by my interest
in understanding how the brain works. I
never had a university-level course in biology
— there were simply none to be taken at the
Indian Institute of Technology (IIT) in Kan-
pur, where I studied electrical engineering as
an undergraduate in the early 1970s. But in a
sign of the increasing importance of the life
sciences, the IITs are beginning to embrace
biology. When I went back to give a lecture at
the IIT Kanpur a few years ago, I was asked to
advise the institute on its newly created
Department of Biological Sciences and Bio-
engineering and a new programme in cogni-
tive sciences. 

At the IIT Kanpur, I attended classes taught
by excellent teachers and had a few hands-on
projects. But the IITs are largely an exception.
Most Indian universities are ill-equipped to
tackle the complex, interdisciplinary nature of
modern biology. Faculty members at both
undergraduate teaching colleges and univer-
sities offering advanced degrees are largely
concerned with teaching, and tend to focus
more on theory than on experimental science.
But as most scientists can attest, research and
teaching are inseparable components of a
modern science education.

Many Indian universities don’t have the
equipment or the faculty members and staff to
give students a solid grounding in techniques

Indian universities focus on theory rather
than experiments, says Mriganka Sur. 

E.
 Q

U
IN

N

28.7 India Education  18/7/05  2:36 PM  Page 487

Nature  Publishing Group© 2005

© 2005 Nature Publishing Group 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e005000470020005000520049004e005400200050004400460020004a006f00620020004f007000740069006f006e0073002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003300200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice


