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Bridge learning gaps by making
better use of existing resources

Our current ICT infrastructure in schools presents a practical, cost-effective and scalable opportunity to improve outcomes

are, respectively, former CEO of Niti Aayog and
co-founder, GDi Partners

ndia’s aspiration to become a developed

nation by 2047 hinges critically on the

strength of its human capital. However, per-

sistent learning gaps in public education—

highlighted by assessments like the Annual

Status of Education Report (ASER) and Per-
formance Assessment, Review, and Analysis of
Knowledge for Holistic Development (PARAKH)—
pose headwinds to this vision. In response to these
learning gaps, the government introduced the
National Education Policy (NEP) in 2020 and the
National Initiative for Proficiency in Reading with
Understanding and Numeracy (NIPUN Bharat
Mission) in 2021, and is undertaking many other
systemic reforms. The impact of these will unfold
in the years to come, once the slow systemic effects
of educational reform start to become visible.

The reasons behind learning gaps in public
schools are well known and many—ranging from
pedagogical methods, rote-based assessment prac-
tices and teacher shortages to structural issues in
training institutions like District Institutes of Edu-
cation and Training (DIETSs), among others.
Addressing each of these issues demands long-
term solutions and sustained efforts, but the key
question right now is: Are there potential pathways
that can help bridge learning gaps and be imple-
mented quickly, efficiently and within our existing
resources?

Technology-led learning could offer a practical
way forward, especially since budget allocations
for it already exist with the ministry of education.
Over the past two decades, the government has
invested heavily in establishing computer (ICT)
labs in secondary schools, with such facilities sanc-
tioned for over 120,000 schools till date. These
labs are primarily intended to help students build
basic digital skills. However, given the rapid
advancements in tech-led learning solutions, India
should use ICT labs for subject learning.

Recent experiences by a few state governments
with the use of ICT labs as ‘learning labs’ have
shown promising results in bridging learning gaps.
With the availability of advanced Al-based tools,
these labs can complement classroom teaching
and help students learn more effectively without
the need for an additional financial outlay. This
strategy is especially valuable for schools strug-
gling with teacher scarcity or deep learning gaps.

Early initiatives such as those led by Niti Aayog
in aspirational districts (280 schools), Mission
Buniyaad by Rajasthan’s government (3,500 plus
schools) and a similar programme in Andhra Pra-
desh (524:schools) offer hope. All three have effec-
tively leveraged advanced Al-based personalized
and adaptive learning (PAL) solutions within avail-
able ICT budgets for schools to support subject
learning. These labs are equipped with PAL tools
that deliver customized content to each student,

based on individual learning needs. Two students
in the same classroom can follow different learning
paths tailored to their specific needs and pace.

Did it work? Independent evaluations—one led
by Nobel Laureate Michael Kremer for the Andhra
Pradesh programme and another by an independ-
ent evaluator for the Niti Aayog initiative—clearly
show the positive impact of a well-executed ICT-
led intervention. When ICT infrastructure is con-
sistently used for academic learning, students have
demonstrated gains equivalent to 0.9 to 2.5 addi-
tional equivalent years of learning within 2 to 3
years of implementation in the Niti Aayog and
Andhra Pradesh programmes. Students in Rajast-
han showed an increase of 21 percentage points in
their learning score within two years. The trans-
formative potential of this approach is clear.

To enhance its impact, Niti Aayog introduced a
significant policy shift by linking payments to ICT
providers with actual improvements in student
learning outcomes. This marked a departure from
the practice of vendors being paid simply for set-
ting up ICT labs, regardless of their usage or
impact. Under Niti’s model, a substantial portion of
the payment was withheld unless measurable
learning gains were achieved. This outcomes-
based approach—also known as ‘pay for results’'—
created incentives for providers to work closely
with schools and ensure that ICT labs were used to
drive meaningful education.

Interestingly, once digital-led learning becomes
aregular practice in schools, anecdotal evidence
from these programmes shows a positive shift in
student behaviour. Enrolment and attendance
rates have improved as students demonstrate a
strong interest in engaging digital tools.

States with adequate ICT infrastructure should
consider blending classroom teaching with the use
of ‘learning labs.” However, a few critical elements
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must be addressed for integration success.

First, states must pursue a vision where ICT labs
are seen not merely as infrastructure, but as real
‘learning labs’ that are an integral part of the aca-
demic curriculum. This shift in perspective helps
create a shared vision across all levels, right from
senior bureaucrats to classroom teachers. There-
after, any learning-focused initiative taken by the
state education system would place emphasis on
ICT labs for outcome improvement.

Second, responsible procurement of future ICT
labs is essential. This includes selecting advanced
ICT infrastructure that has along lifespan, requires
less maintenance and enables the deployment of
high-quality Al-driven PAL content (which is vital
for personalised learning).

Third, ICT providers must be held accountable
for supporting schools in using these labs effec-
tively. The ‘pay for results’ model offers a practical
framework by linking vendor payments to measur-
able improvements in student learning.

Fourth, regular monitoring, continuous learning
during implementation and timely course correc-
tions must serve as core guiding principles. Real-
time data from ICT lab usage, combined with its
ongoing impact on student learning, will offer val-
uable insights. Gaps need to be identified early and
corrective action must be taken promptly.

Systemic gapsin India’s education sector must
be addressed with urgency and sustained effort.
Technology-led learning is not a substitute for
quality teachers, but it can be a powerful comple-
ment. The use of existing ICT infrastructure
presents a practical, cost-effective and scalable
opportunity.

Asthe country’s education system strives to
deliver more with limited resources, making better
use of what already exists may well be the most
impactful step towards better outcomes.

India is outpacing America in
its transition to clean energy

First China, then India. The US is becoming a renewables laggard

is a Bloomberg Opinion columnist covering
climate change and energy.

nce upon a time, the US was the

world’s sole clean energy super-

power. Until 2011, it led the world
in connecting wind and solar generators to
the grid. Then China took over, to a point
where itslead now looks unassailable: The
People’s Republic added eight times more
renewables than the US last year. This year,
Indiaislikely to overtake America too.

The country connected 22 gigawatts of
wind and solar in the first half—a dramatic
recovery from a troubling slowdown in
2022 and 2023, and enough at full output
to power nearly one-tenth of the grid.
Assuming this is maintained through
December, that should put India ahead of
the40GW that the US government expects
this year.

It’s also setting the world’s most popu-
lous nation on course to hit a target of
Prime Minister Narendra Modi’s that once
seemed implausible: to reach 500GW of
non-fossil generation by 2030. Such a shift
will herald the dawn of anew clean energy
superpower, and give the world some of its
best hopes of averting disastrous climate
change.

It’saremarkable turnaround for a coun-
try whose renewable industry looked like
a lost cause barely more than a year ago.
What happened?

One factoris financing. Easing inflation
has allowed the Reserve Bank of India to
cut its policy rate by a percentage point
since December to the lowest level in three
years. This reduces the price of renewa-
bles, which are particularly exposed to debt
costs. Regulatory deadlines have also
played a role: A waiver on transmission
charges for wind and solar expired at the
end of last month, causing developers to
rush to complete their builds in time to get
the financial benefit.

The end of that waiver may cause a wob-
ble for the sector over the next year or so,
but the changes will be introduced slowly.
Over the balance of the decade there’s now
good reason to think the recent pace canbe
sustained. The rash of projects breaking
ground this past year means about 414GW
of clean power is already either operating
or under construction, including nuclear
and hydroelectric plants. That’s not far off
India’s 500GW target, and we’ve still got
more than five years to go.

Industrialists are counting on it. Solar
panel manufacturing has been ramping up
to the point where it now runs far in excess
of domestic demand, at 91IGW. With lower
tariffs on exports to the US than theirrivals
in China and Southeast Asia, this excess
supply might make local panel makersrare

India's energy transition gained pace as

cost dynamics shifted. BLOOMBERG
beneficiaries of US President Donald
Trump’s war on clean energy. That cer-
tainly seems to be the assumption of a
group of US competitors that last week
sought anti-dumping measures to keep
Indian products out of their market.

For many years, India had a sceptical
take on the energy transition, arguing since
the1970s that poverty was a more pressing
problem than protecting the environment.
The difference now is that zero-carbon
power is decisively cheaper than the com-
petition. Rising incomes, meanwhile,
mean the government needs to also think
about the needs of roughly half a billion
middle-class citizens, who worry more
about where to find a good job in a clean,
liveable city than the basics of subsistence
living.

India is still building coal-fired power
plants to make sure those newly-minted
urbanites don’t suffer power cuts in the
middle of punishing heatwaves, but they
are not necessarily being used. Thanks to
milder weather than in recent years and
therising volumes of renewables pushing
it off the grid, fossil-fired power generation
fell 4% in the first half relative to 2024
That’s the first time it has dropped since
the covid-19 pandemic hit in 2020, and
occurred even as electricity generation
rose 0.8%. Retirements of old plants mean
that fossil-generation capacity has actually
declined slightly so far this year.

It’s still possible that emissions from
India’s power sector won’t peak until well
into the 2030s. Even so, the faster rollout
of renewables, combined with declining
pollution from China and the rich world,
means the global picture is improving
faster than you’d realize if you were
focused only on the steampunk posturing
in Washington.

Renewable powerisn’t just cleaner—it’s
also cheaper, and more suited to the aspira-
tions of the billions in the Global South
who want a better, healthier life.

Rich nations like the US can afford the
indulgence of a campaign against modern
energy, at least until their citizens realize
howbadly they’re being shortchanged. It’s
afatal myopia, though.

For all Trump likes to boast of energy
dominance, America is falling behind on
the most important energy technologies of
the 21st century. ©BLOOMBERG

Use UTCs to prepare India’s workforce for the future

SUDIPTO MUNDLE

is chairman, Centre for
Development Studies. These
are the author’s personal views.

he paradox of high growth of unem-

ployment alongside rapid economic

growth is one of India’s most urgent
challenges. Some large employment-inten-
sive and fast-growing sectors like construc-
tion, garments, transportation, etc, will help
make growth more labour intensive. How-
ever, this can only be a short-run holding
operation at best. Most jobs offered in these
sectors would be low-skilled, low-paid jobs.
It would match the low-skill profile of most
entrants to the workforce. Over halfof them
are not employable, according to employers’
organizations. Less than 5% have any certi-
fied skills compared to over 70% in most
European countries and over 90% in some
East Asian economies. This skill profile can-
not be changed overnight. But these are not
the kinds of jobs young workers aspire to.
Noristhis the workforce we need. In the 21st
century, control of emerging technologies
and a suitably skilled workforce will be the
key determinants of which countries remain
competitive and prosperous.

Unfortunately, our numerous skilling
programmes have had little impact on actual
employment. We need disruptive change
and an altogether different approach to pre-
pare India’s workforce for the 21st century.
In proposing an approach similar to success-
ful technical schools in Germany and Uni-
versity Technical Colleges (UTCs) in the UK,
I have drawn on David Harbourne’s recent
work on the subject.

We need disruptive change in our skilling
programme, but this disruption must be
managed within the framework of India’s
National Education Policy (NEP). The policy
has proposed a four-stage system for school
education: Foundational stage of 5 years
including anganwadi/pre-school (ages 3-6)
followed by classes 1 and 2 (ages 6-8); a pre-
paratory stage of 3 years (ages 8-11) in classes
3to5;the middle stage of 3 years (ages 11-14)
for classes 6 to 8; and the secondary stage of
4 years (ages 14-18) for classes 9-12. UTCs
would be an alternative to secondary stage
schools, allowing students the flexibility to
subsequently choose between higher edu-
cation and vocational training. The STEM-
oriented curriculum would include science,
mathematics, compulsorylanguage courses
inthe mother tongue,the national language
Hindi, and a global language English, plus

optional social science courses. These class-
room courses would be combined with tech-
nical skilling in some field, including team-
based technical projects in collaboration
with companies on real world technical
problems. Students would also have hours
for sports or other extra-curricular activities,
but no homework.

tional education. But it also implies a key fea-
ture of UTCs: they must be attached to a uni-
versity and one or more companies as core
partners. For example, students of Gothen-
burg Technical Gymnasium in Germany,
located near a Volvo plant, have worked on
technical issues tackled by Volvo or other

engineering firms. Simi-

The term ‘Universit = = larly, the JCB Academy in
Technical College’ i}s] UnlverSIty Roghester, England, }lllas
important. As vocational H had partnerships with Rolls
tl.“aining is seen asan infe- TeChnlcaI Royce, Toyota qnd others,
ralemaeiocomen  Collegesin - wnfomichist
s universty degres,  PAFTNEFSRID e O et
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also offers a path to would want to retain their
higher education and a Could address best middle-stage students

university degree; in addi-
tion, a UTC course equips
students with technical
skillsin some field and real
world project experience with a firm in that
field, which will enhance their eligibility for
apprenticeships and employability. Access
to higher education, if desired, together with
better employability gives UTCs an edge
over conventional schools. It should gradu-
ally wipe out negative perceptions of voca-

skilling gaps

for their own secondary
classes. This is not a prob-
lem, provided UTCs can
enrol the modal group of
students and not just tail-enders. For this,
each UTC will need a network of feeder
schools through which they canreach out to
students and parents to ensure applications.

Another major challenge will be finance.
By design, UTCs will be more staff and
resource intensive than conventional sec-

ondary schools. Governments may have to
provide the capital and running costs during
theinitial years. But after an initial period of
three years and possibly another three years
after a midterm review and course correc-
tion, UTCs should become self-financing.
Best practices and innovative cost-cutting
measures can be adopted through compari-
sons among UTCs. Networking among
UTCsproviding similar technical skillsin a
city will enable scale economies, such as
sharing the cost of specialist teachers. Most
importantly, other than for means-tested
scholarship students, the UTCs must estab-
lish student loan schemes in collaboration
with banks. UTCs should be rolled out first
in cities with many high-tech firms like Ben-
galuru, Hyderabad and Gurugram, and then
be gradually extended to other cities.
Finally, the success ofa UTC programme
will depend on the awareness of students
(and parents) and their ‘buy in’. For this,
effective communication through multiple
levels of government, academic experts and
media will have to play a critical role. Such
communicators would also be important
partners, along with companies, universities
and feeder schools, in the country’s mission
to successfully establish a UTC system.
These are the author’s personal views.



