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About Powering Pakistan
for the 21st Century
Powering Pakistan for the 21st Century is a three-volume document compiled by
researchers and education activists mobilised by the Pakistan Alliance for Maths
and Science (the Alliance), under the patronage of a range of government and nongovernment organisations.
The purpose of the Powering Pakistan for the 21st Century document is to highlight the
importance of maths and science education in Pakistan’s classrooms, especially those in
government schools, where the least privileged of this country’s children study. In doing
so, the Alliance seeks a robust set of actions by governments, both federal and provincial,
that help transform maths and science education in Pakistan.
Volume I was titled ‘How Maths and Science Power Nations’. The Prime Minister of
Pakistan launched this volume on January 27, 2017. In it we presented the case that
maths and science are essential informants of a nation’s economic progress and
prosperity.

Volume I was titled ‘How
Maths and Science Power
Nations’
In it we presented the case
that maths and science are
essential informants of a
nation’s economic progress
and prosperity

Volume II was titled ‘The State of Maths and Science in Schools’. It was launched on
February 13, 2017 through a digital event. In it we summarised the state of maths
and science education, the effort being invested in it, and the results being achieved.
We also presented a framework to help explain why the state of maths and science
education is as it is, and how the status quo has come about. This framework was made
vii
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up of five factors:

Volume II was titled
‘The State of Maths and
Science in Schools’. In it
we summarised the state
of maths and science
education, the effort being
invested in it, and the results
being achieved. We also
presented a framework to
help explain why the state of
maths and science education
is as it is, and how the status
quo has come about

•

The political economy of maths and science
education

•

Government structures and systems, at both
the policy level and the administrative level

•

Low quality government schools

•

Teachers that lack confidence, and in whom
adequate investments have not been made

•

Low quality content being taught in maths
and science, and the low-quality means of
assessments

Volume III is titled ‘A Roadmap for Transforming
Maths and Science Education’. In this volume we will
present ideas and recommendations that can help
Pakistan, as a state and a society, re-orient public
policy and private investment decisions to serve a
brighter, more prosperous and more secure future.

A Roadmap for Transforming Maths and
Science Education is a summary of ideas and
recommendations that can help alter the quality
of maths and science education available to
Pakistani children. The basis for the roadmap
is a framework of analysis for the problems in
maths and science education, as presented
in Volume II of Powering Pakistan for the 21st
Century. This framework highlights the problems
in maths and science education, from the very
big-picture, macro-level issues to the issues
inherent to the individual experience of children
in the classroom, and with learning material. The
recommendations in this document are presented
within the context of existing efforts to improve
the situation, either specifically with respect to
maths and science, or more generally within the
education sector.
Section 1 of this document summarises the key

In Section 5 we present recommendations for the
complex challenge of teachers for maths and science.

Section 2 addresses the political economy of maths
and science education, in which the odds are stacked
against children and their learning, especially in
government schools.

In Section 6 we tackle the challenge of low quality
content being taught in maths and science, and
how the assessments and examinations systems are
reinforcing poor learning outcomes.

In Section 3 we explore the role of government
structures and systems, at both the policy level and
the administrative level. This section details the kinds
of changes that are long overdue to systems and
structures of government responsible for maths and
science education.

We synthesise some opportunities for maths and
science education in Pakistan in Section 7, suggesting
ways to optimise outcomes.

The state of schools is the key theme for Section 4, and
in it we detail a series of steps that can help change the
fundamental causes of why government schools are
considered to be the least preferred option for parents
to educate their children in.

Finally, in Section 8 we present a consolidated
roadmap for the federal and provincial governments
on how to transform maths and science education in
Pakistan.

Volume III is titled ‘A
Roadmap for Transforming
Maths and Science
Education’. In this volume
we will present ideas and
recommendations that can
help Pakistan, as a state
and a society, re-orient
public policy and private
investment decisions to
serve a brighter, more
prosperous and more
secure future
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themes covered in Volumes I and II of the “Powering
Pakistan for the 21st Century” document.
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1.1

The case for maths and science

Volume I, titled ‘How Maths and Science Power Nations’,
presented the case for maths and science being essential
informants of a nation’s progress and prosperity. Pakistan
enjoys a confluence of a unique demographic profile and
a unique geostrategic importance. These advantages
can serve to transform the quality of life for the millions of
Pakistanis that are disadvantaged and underprivileged.
The quality of maths and science instruction in Pakistani
classrooms and the depth and breadth of improvements in
maths and science learning will be instrumental in Pakistan’s
response to the epochal opportunities that now exist.
Volume I built the case for the importance of maths and
science education using a multi-tiered approach. The
starting point was a detailed review and analysis of
existing literature on returns on investments in education in

Pakistan. There is a rich stock of research and literature that
establishes how additional years of schooling contribute to
future economic wellbeing for individuals. There is evidence
that the quality of cognitive skills developed through better
maths and science teaching and learning helps dramatically
improve returns on investments in education in Pakistan.
The case is strengthened by what we have labelled the
‘Hanushek Distinction’ (based on works of Eric Hanushek),
which argues that quality maths and science education
improves cognitive skills among students and is a better
predictor of economic successes for countries than merely
enrolment, retention or school attainment rates.
The changing nature of the world economy has implications
for how Pakistan equips its young children at the school
level. Evidence from countries that have already identified
maths and science as national priorities is examined
including the effect technological advancement has had
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politically, socially and economically.
This includes the changing nature
of jobs and the skills required to do
them in Pakistan and beyond. There
is an urgent need for a dramatic
improvement in the national stock
of cognitive skills and to prioritise
taking up the opportunity maths and
science education offers. In short, we
attempt to establish the case for school
level maths and science as being
instrumental in shaping a bright future
for Pakistan.

Student Performance in
NEAS (National) 2014
MEAN MATHS
SCORE (percent)

Class VIII:

46

MEAN SCIENCE
SCORE (percent)

Class iV: 43

1.2

The state of maths and
science

Volume II, titled ‘The State of Maths
and Science in Schools’, presents a
summary of the effort being invested
in maths and science and the results
being achieved with those investments.
The reasons for why the state of maths
and science education is as it is and
how the status quo has come about
are also explored. The state of maths
and science education in our schools,
particularly government schools, is
examined by assessing test scores
and numeracy data from the National
Education Assessment System
(NEAS), Punjab Education Commission
(PEC), Standardised Achievement
Test (SAT) and the Annual Status of
Education Report (ASER). In Volume II
we argue that most Pakistani children
receive an inadequate quality of
maths and science education. The
factors responsible for this need to be

Volume II concludes that the state of maths
and science is the way it is because of a series
of fundamental challenges. First, the political
economy of maths and science education.
Second, structural and systemic challenges in how
education is delivered. Third, the management
and development of the teaching profession, and
teachers. Fourth, the overall quality of schools and
how they are managed. Finally, fifth, challenges
pertaining to the content of what is being taught in
maths and science. We argue that these factors
limit the potential of Pakistan by preventing, rather
than enabling, adequate maths and science
education in Pakistan.

MEAN MATHS
SCORE (percent)

Student
Performance
in Punjab PEC
2016

53

Class V:

53
53

Girls:
Boys:

48

Girls:
Boys:

Class VIII:

46

Class VIII:

48

Class V:

Girls:
Boys:

47
47

MEAN MATHS
SCORE (percent)

Student
Performance
in SINDH SAT
2016

MEAN SCIENCE
SCORE (percent)

Girls:
Boys:

50
46

51
48

MEAN SCIENCE
SCORE (percent)

Class V:

24
23

Girls:
Boys:

23

Girls:
Boys:

24

Class VIII:

22

Class VIII:

25

Class V:

Girls:
Boys:

22
23

Girls:
Boys:

23
24

26
24
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addressed in order for Pakistani children to have
access to internationally acceptable standards
of maths and science education. Improvements
have been made in the education sector. These
include the adoption of merit-based recruitment
of teachers as well as increases in the budgets
that could contribute towards better learning, as
reflected by improved maths and science test
scores. We acknowledge these significant steps in
the right direction.

3
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The political economy of maths and science
education is structured in a manner that
disadvantages children in successfully
learning maths and science. Poor maths
and science education outcomes are
generated by a political economy in which
the overarching culture is not supportive of
maths and science, the market economy
has not prevented poor outcomes, and the
communities responsible for the wellbeing of
children have not been able to address their
needs adequately.
We believe that cultures are dynamic, and
can evolve, especially through dedicated
leadership; markets can be incentivised
in favour of children, and the future; and
communities can be supported to create
favourable conditions for the success of their
children.

2.1

Key considerations

2.1.1

The state as a driver of equity

One of the benefits that an inputs-driven
policy framework affords to the elite is
the pretence that education is a universal
problem that can be solved through grand
policy aims and universal objectives.
However, not all children suffer the tyranny

of a dysfunctional education system. The
children of wealthy and well-to-do Pakistanis
are provided with exclusive private learning
opportunities in expensive private schools.
This divide is often wrongly depicted as a
public versus private debate, whereas it is
actually a poor versus rich divide – especially
given that many millions of children of less
wealthy parents attend private schools where
the quality of maths and science instruction is
as bad, or worse, than in government schools.
The reduction of the education debate to
universal terms is perpetuated by wellmeaning initiatives such as enrolment drives
and attempts to ensure universal enrolment.
Yet the consistent failure of these initiatives
to meet with success could be, in itself, proof

We believe that
cultures are
dynamic, and can
evolve, especially
through dedicated
leadership,
markets can be
incentivised in
favour of children,
and the future; and
communities can
be supported to
create favourable
conditions for the
success of their
children
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Fixing the
overarching context
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Equity is the idea that every
Pakistani child must be
given a minimum standard
of tools to manage and
negotiate her or his future

Recruitment of teachers
and administrators for
government schools takes
place in cities, and the most
qualified candidates tend to
belong to cities as well

that there is a cultural failure in how education
is framed as a social, economic and political
challenge for Pakistani state and society.
Equity is the idea that every Pakistani child
must be given a minimum standard of tools
to manage and negotiate her or his future.
Without equity becoming the driving force
of education policy, nationally, provincially
and at the local level, maths and science
education is likely to continue to be an area of
national failure in Pakistan.

2.1.2

Bridging the urban-rural divide

The poor-rich divide exists concurrently with,
and informed by, the divide between urban
and rural areas in Pakistan. The availability
of high quality private school options in rural
areas is negligible at best. This helps drive
upward mobility in the direction of cities.
Recruitment of teachers and administrators for

government schools takes place in cities, and
the most qualified candidates tend to belong
to cities as well. This creates an incentives
bias in the system, even where recruitment
systems are now merit-based. There is an
enduring set of disparities between school
facilities in rural areas versus those in urban
areas, and these are exacerbated by home
to school distances (which are larger in
rural areas) that are then exacerbated by
transportation infrastructure availability (which
is lower in rural areas). Cumulatively, these
factors create a significant public policy
challenge for those that seek to provide equal
opportunity to all children to learn maths and
science effectively. This challenge cannot be
met without a political appreciation for and
appetite to deal with the rural-urban divide in
education.
2.1.3

The absence of employers in the
education debate

2.1.4

Organic narratives for maths and
science education

In the digital age, as larger numbers of
Pakistanis access electronic and social
media, the state’s ability to generate and drive
narratives consistent with policy outcomes
has increased greatly. Maths and science
are topics with deep and abiding roots in
the historical traditions of Pakistanis, from
the centrality of advanced knowledge in the
Gandhara and Moenjodaro civilisations to
the pursuit of scientific inquiry in the Muslim
tradition. Yet rather than driving home these
advantages, the state has largely neglected
the organic and intrinsic appeal of maths and
science education to the indigenous culture of
the country. The political economy for maths
and science can improve immeasurably, if a
concerted effort is made to invest in and build
narratives that promote the spreading and
acquisition of science and mathematics as
organic to Pakistani-ness.

2.2

Notable recent improvements in

Among all the topics within
the education realm, maths
and science have the most
direct correlation with a
range of marketable skills
Maths and science are
topics with deep and
abiding roots in the
historical traditions of
Pakistanis, from the
centrality of advanced
knowledge in the
Gandhara and Moenjodaro
civilisations to the pursuit
of scientific inquiry in the
Muslim tradition
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It is imperative to understand the
requirements of skills in the changing
economic context. The state has to invest
in ensuring that children enrolled in schools
have access to maths and science education
that enhances their set of ‘employable’ skills.
Among all the topics within the education
realm, maths and science have the most
direct correlation with a range of marketable
skills. Yet education policy and the wider
maths and science education discourse has
almost zero private sector or business inputs.
Without market forces making a more robust
claim on the country’s education system, the
overall context and the political incentives
for pro-reform behaviour cannot be changed
to the degree that they will create better
outcomes.
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the context
In each province, small but meaningful hints of an altered context for maths and science education have emerged in recent years.

In Balochistan, a party with a long
tradition of advocating for education
became a coalition partner in the
provincial government. Among other
changes, the Balochistan Education
Management Information System
(BEMIS) was revamped, and an
emphasis placed on ensuring that
single-class and single-teacher schools
were given adequate support to make
them more effective.
In Khyber Pakhtunkhwa, the provincial
government has promoted a narrative
of state responsibility and with it the
importance of dramatically improved
government schools. At one point the
provincial authorities used increasing
enrolment in government schools,
along with some evidence that there
was a net migration of children from
private to government schools, as proof
of its success in changing the overall
context for education.

In the Punjab, direct ownership and
participation by the provincial chief
executive in the detailed quarterly
assessment of progress against goals
and benchmarks has produced a new
trend in the province for speedy and
expedited actions to fix problems. It has
also catalysed the adoption of out of
the box and non-traditional solutions to
problems, including the outsourcing of
challenges to non-governmental actors,
both for profit and non-profit.
In Sindh, an historic change to the
context has been witnessed in recent
years, as the provincial government
has sought to address violations of
merit and due process in the past by
terminating illegally appointed teaching
staff. This represents a major shift from
Sindh’s typical reputation as a place
where patronage in teacher recruitment
is inescapable. Sindh has also used a
robust new dashboard of school data
to close a number of non-functional
schools. Though both these measures

have courted controversy, they also
represent major disruptions to the
status quo and a resolve to improve.
The federal government has done two
things of note that indicate changes
to the overall context. First, it helped
establish and convene a regularly held
Interprovincial Education Ministers’
Conference (IPEMC). This was a
meticulous and intricate political
process, given the high sensitivities
of the contested federal-provincial
relationship in service delivery.
Second, it drafted, through provincial
contributions, a National Plan of Action
2013-2016 for achieving universal
primary education. While the plan was
not successful, the effort to collate
provincial energies into a coherent
national plan has helped establish the
salience of a collective ownership of the
education agenda across provinces.

2.3

Transformational changes still
required

2.3.1

Coherent and sustained patronage of
maths and science education

Though there is greater awareness of
education writ large as a national crisis, there
is very little specific patronage of maths and
science at the highest levels. To create an
irresistible and sustained momentum for maths
and science education requires ownership

from the highest office in the land. The Prime
Minister can generate an intergenerational
momentum for improved maths and science
education by establishing at least two formal
mechanisms to signal the centrality of maths
and science to Pakistan’s future.
First, Pakistan must appoint a Chief Scientist,
whose job would be to cohere a wide array of
national functions, both in service of ensuring
that science and maths are informing important
national decisions, and that science and maths
education is benefitting from government
patronage. Proposed terms of reference for
Pakistan’s ‘Chief Scientist’ are included in
Annex 1.
The Chief Scientist must then be tasked,
along with an advisory board, to explore and
propose the measures needed to centralise
maths and science education within the broad
canvas of Pakistan’s future national progress
- economic, social and otherwise. Such a plan
must be prepared before the 2017-18 budget
is passed, in order for it to have the benefit of

Average weekly stories on
education by year
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Perhaps the most potent change in the
context has been the overall coverage of
education in the national press. A joint Alif
Ailaan and MIT Media Labs effort to track
and explore education-related stories in the
national print media since 2013 shows that
the total magnitude of coverage for education
has grown dramatically in recent years. This
coverage helps keep education-related
news fresh and constantly relevant, thereby
increasing public awareness and driving
political consciousness of the issues.
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To create an irresistible
and sustained
momentum for maths
and science education
requires ownership from
the highest office in the
land: The Prime Minister

The private sector must
begin to articulate a
clear and coherent set
of expectations, in terms
of what cognitive skills
it requires to be able
to fuel the investment
and productivity that
Pakistan seeks to
achieve

initiating immediately upon the start of the new fiscal
year on July 1, 2018. Similar efforts to ingrain maths
and science education as a priority for provincial
governments may be undertaken at the provincial
level.
2.3.2 Market signals that privilege maths and
science
The private sector must begin to articulate a clear and
coherent set of expectations, in terms of what cognitive
skills it requires to be able to fuel the investment and
productivity that Pakistan seeks to achieve. The most
appropriate fora for such policy advocacy would
be the collectives of business interests such as the
Pakistan Business Council (PBC) and the Federation
of Pakistan Chambers of Commerce and Industry
(FPCCI), as well as bodies more specific to industries,
such as the Pakistan Software Houses Association for
IT and ITeS (PASHA) and the All Pakistan Textile Mills
Association (APTMA), plus professional bodies such
as the Pakistan Engineering Council (PEC) and the
Institute of Chartered Accountants of Pakistan (ICAP).

Better outcomes in maths and science
education in Pakistan are difficult to
achieve because the government systems
and structures responsible are outdated,
inadequate and lack the flexibility needed
to manage good schools, hire and cultivate
good teachers and produce students with the
cognitive abilities and skills needed to help
power Pakistan for the 21st century.
The failures of government systems and
structures can broadly be categorised in
two realms: constraints that limit the ability
to make good policy and good decisions
(such as measuring inputs and outcomes,
and allocating appropriate resources), and
constraints that limit the ability to manage the
education sector, due to how the government
is structured (such as deploying appropriately
skilled people where and when they are
needed).

Governments, both federal and provincial,
often attempt to solve the problem of poor
learning outcomes without addressing these
critical factors. This is not unique to Pakistan,
but is a universal formula for low-impact and
low-sustainability solutions. Governments
may be able to produce short-term impact
by addressing learning outcomes without
addressing the government systems and
structures producing them, but they will
rarely be able to translate short-term impact
into long-term success. To properly prepare
Pakistan for the 21st century, government
systems and structures must be fixed.

3.1

Key considerations

3.1.1

Designing federally coherent reform

Education is a provincial subject within
Pakistan’s federal structure. Given the large

The failures of
government systems and
structures can broadly
be categorised in two
realms:
Constraints that limit
the ability to make
good policy and good
decisions
Constraints that limit the
ability to manage the
education sector, due to
how the government is
structured
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Fixing government
systems and structures
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The key policy constraints to
maths and science education,
namely coherent and robust data,
and adequate funding, can both
be substantially improved only
through federal actions

Isomorphic mimicry is the
phenomenon of developing
countries like Pakistan adopting
structures from Western states
that ‘mimic’ or resemble those
structures in form, but are unable
to operate effectively in terms of
their substance

scale of the education service delivery,
debates about jurisdiction have the potential
to sour federal relations. Maths and science
education, as subsets of education, are
clearly within the provincial domain. Yet
there are several ways in which the federal
government can and should be actively
involved in shaping the overall context and
political economy, as well as supporting
changes that enable government systems
and structures to deliver a high-quality maths
and science education to Pakistani children.
Indeed, the key policy constraints to maths
and science education, namely coherent
and robust data, and adequate funding, can
both be substantially improved only through
federal actions. Similarly, transformative
reform of administrative structures and of how
the business of government is undertaken,
such as the transfers and postings of
teachers, and the differentiation between
teachers and managers, requires the
leadership and ownership of both provincial
governments and federal decision-makers.
Maths and science education cannot be fixed

through small, token measures. It will require
careful, thoughtful, inclusive deliberations and
bold decisions.
3.1.2

Preventing ‘isomorphic mimicry’

Isomorphic mimicry is the phenomenon of
developing countries like Pakistan adopting
structures from Western states that ‘mimic’
or resemble those structures in form, but
are unable to operate effectively in terms of
their substance, or the outcomes that they
are able to generate. Isomorphic mimicry
isn’t merely structural, but also tends to be
observed in reform processes, with many
developing countries adopting the taxonomies
of reform, like ‘key performance indicators’
or ‘improved learning outcomes’ but rarely
being able to enact the difficult changes that
will reflect effective reform. Often, isomorphic
mimicry occurs because both the systems and
structures adopted in countries like Pakistan
have not been conceived within the overarching
context in which they exist, but rather ‘imported’
wholesale from other contexts.

a.

The delegation of what agents are asked
to do has to be coherent with financing
information, and motivation, rather than
‘pay for one thing and expect another’1

b.

The accountability frameworks for
different stakeholders should be
aligned. In other words, if teachers
are directly accountable to their
employers, and indirectly to parents/
teachers/communities, then if these two
parties have different objectives the
accountability of teachers will be made
incoherent.2

1

http://www.riseprogramme.org/sites/www.riseprogramme.org/files/
RISE_WP-005_Pritchett.pdf

2

http://www.riseprogramme.org/sites/www.riseprogramme.org/files/
RISE_WP-005_Pritchett.pdf

The need for systemic reform that reconfigures
accountability structures as expressed by
Pritchett reinforces the centrality of the state in
achieving any meaningful reform to improve
the quality of maths and science education in
Pakistan.
3.1.3

The Entrepreneurial State

If the state is central for any meaningful
reforms, it stands to reason that states
are essential drivers of change. Marianna
Mazzucato’s argument in the seminal, ‘The
Entrepreneurial State: debunking public vs.
private sector myths’ is that states should
focus on carving out a space to implement
reforms that foster innovation leading to
sustained economic growth. She writes, “The
state is attacked and increasingly dismantled,
through images of its bureaucratic, inertial,
heavy-handed character. While innovation
is not the state’s main role, illustrating its
potential innovative and dynamic character –
its historical ability, in some countries, to play
an entrepreneurial role in society – is perhaps

“The state is attacked and
increasingly dismantled, through
images of its bureaucratic, inertial,
heavy-handed character. While
innovation is not the state’s main
role, illustrating its potential
innovative and dynamic character
– its historical ability, in some
countries, to play an entrepreneurial
role in society – is perhaps the most
effective way to defend its existence,
and size.” – Marianna Mazzucato
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The concept of isomorphic mimicry in
development was conceived by Harvard
economist, Lant Pritchett, who proposes ways
to beat the tendency to produce and keep on
producing solutions marred by this mimicry.
Pritchett proposes accountability frameworks
for stakeholders, based on principles including
the following:
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There is no national, standardised
census data on learning outcomes
in any subject area, and the survey
data that exists, through the NEAS
mechanism, has only recently been
rejuvenated by the government

the most effective way to defend its existence,
and size.”3
Another important recurring theme of
Mazzucato’s work focuses on challenging
the commonly held assumption that the
enhanced role of the state stifles market
competitiveness and thereby reduces
innovation in the economy. She quotes
various examples from the developed world
of instances where the state has been
instrumental in shaping the environment
needed for centres of excellence to develop.
She has highlighted the “active role that the
state has played in the ‘hotbeds’ of innovation
and entrepreneurship, like Silicon Valley”.
Her work has also demonstrated that “the
state can not only facilitate the knowledge
economy, but actively create it with a bold
vision and targeted investment.” “So much
of Germany’s success is due to its (public)
spending on research and development,
3

https://www.demos.co.uk/files/477zzzm_DemosAnniv_08notimelineWeb_3_.pdf?1374245389

directing that spending in visionary missionoriented new directions (green), its publicly
funded Fraunhofer Institutes that enable
dynamic science-industry links, and the state
funded ‘patient’ finance through the German
state investment bank KfW.”4 Pakistan must
consider Mazzucato’s arguments as it tackles
low maths and science scores.
3.1.4

Inadequate data regime

Pakistani policymakers, both at the provincial
level and nationally, do not have access to
timely, accurate and standardised data that
can measure the effectiveness of maths and
science teaching in schools. The data that
does exist is overly invested in inputs, such
as school infrastructure and/or facilities. There
is no national, standardised census data
on learning outcomes in any subject area,
and the survey data that exists, through the
NEAS mechanism, has only recently been
4

https://www.demos.co.uk/files/477zzzm_DemosAnniv_08notimelineWeb_3_.pdf?1374245389

3.1.5

Inadequate funding and ineffective
spending

As we show in Volume II of Powering Pakistan
for the 21st Century, there is currently no way
that anyone, including the government, can
measure what is being spent on maths and/
or science education. This is not because
education budgets are not detailed, or not
reported. They are reported in reasonably
lengthy detail, however the details tend
largely to be about where the money is going,
rather than what the money is doing. So both
provincial and federal budgets will often
report which new scheme a new allocation

has been made to, but will not report what
subject area or what policy outcome this
money is being targeted towards. This is not
merely an issue of form. How budgets are
written informs how they are spent, and how
they are accounted for. Until budgets show
what the money being allocated is meant to
achieve (for example x number of additional
students achieving at least 75% grades in
a standardised test), it is optimistic, if not
downright unrealistic to expect to achieve
learning outcome policy goals.
The financing regime for education in general
is of course configured largely the same way
as most budgets are – with little to no regard
for the communities, families, and children
that are the real clients of the government
school system. Recurring financial allocations
are not made to schools, but rather to various
accounting heads or categories. And schools
too, are not recipients of their own heads,
but in the overwhelming majority of cases,
are clubbed together by function or by

Financial budgets at the provincial as
well as federal levels are reported in
reasonably lengthy detail, however the
details tend largely to be about where
the money is going, rather than what the
money is doing
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rejuvenated by the government. The key value
of good, robust data for education, and for
maths and science learning outcomes, is that
such data allows us to first know what the
situation is and secondly, based on a regular
and predictable calendar of data, know
whether decisions being made are producing
the results being sought.

15

POWERING PAKISTAN FOR THE 21ST CENTURY Volume III of III: A Roadmap to Transform Maths and Science Education

16

The structures responsible for the
delivery of education in general,
and maths and science education in
particular are outdated and incapable
of adopting new ways of working to be
more effective

accounting head. Essentially, schools are not
treated as unique or distinct cost-centres. This
renders school heads, such as principals, not
as real chief executives accountable for the
autonomy they exercise in spending money,
but as clerks, accountable only to spend the
money they are given on what they are told to
spend it on. Obviously, with even schools not
treated as cost-centres, there is no scope for
teachers or their classrooms to be conceived
of as cost-centres deployed as instruments
of learning outcomes policies. All in all, the
education financing regime creaks under the
burden of an outdated, generic budgeting
system that prevents any creativity at the
policy level, any accountability at the delivery
level, and any real chance of improvements
in learning outcomes in the classroom, and in
the minds of young Pakistanis.
3.1.6

Ineffective management systems

In addition to the poor management of
financial resources, the government’s ability
to deliver meaningful maths and science

education also suffers from ineffective
management systems in two ways.
First, the structures responsible for the
delivery of education in general, and maths
and science education in particular are
outdated and incapable of adopting new
ways of working to be more effective. At the
federal level, the jurisdiction and responsibility
for maths and science education is spread
across at least five ministries, including the
Ministry of Federal Education and Professional
Training, the Capital Administration and
Development Division, the Ministry of
Planning, Development and Reform, the
Ministry of Science and Technology and the
Ministry of Information Technology. In the
provincial departments, there is perhaps
even greater lack of coherence, as all four
provinces have varying types of devolution
of responsibilities to local governments. In
every province, however, there are not only
multiple nodes of interest as regards to maths
and science education, but also multiple
divisions within the education department

Second, the structures responsible for
delivery of education make very little
distinction between the education function
and the functions of general administration.
Education departments are subject to the
same rules of business as the rest of the
government, their employees are drawn from
the same pool of civil servants as the rest of
the government, and they are susceptible to
the same structural weaknesses as the rest
of the government. Perhaps most importantly,
this lack of distinction means that the systems
and structures don’t differentiate between the
teaching profession, and the administrative
and managerial support that this profession
needs in order to succeed. This results in
a system of transfers and postings that are
driven by patronage and rent-seeking, rather
than by the needs of schools and the students

studying in them. It is also what produced
the large-scale hiring of unqualified teachers
over several decades. This trend that seems
to have been arrested by the disconnection
of regular rules of business in favour of the
merit-based recruitment regime using the NTS
test, that, pioneered by the Punjab, is now
being used by all four provinces. No greater
proof of the need for a wholesale reimagining
of management systems for education exists
than governments’ own adoption of meritbased recruitment, an adoption that is an
admission of the failure and inadequacy of the
existing system.

No greater proof of the
need for a wholesale
reimagining of management
systems for education
exists than governments’
own adoption of meritbased recruitment

Significant increases in outlays for education (provincial breakdowns) in PKR millions
Province

2013-14

2014-15

2015-16

2016-17

Federal

80,398

86,400

97,880

108,971

Balochistan

34,898

40,674

48,524

49,112

Khyber Pakhtunkhwa

96,407

111,300

119,720

143,436

Punjab

232,566

273,000

310,200

312,800

Sindh

135,546

145,020

157,517

176,385

Total

579,815

656,394

733,841

790,704
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itself. Provinces tend to have departments for
elementary and secondary education, higher
education, science and technology, planning
and development, information technology, and
literacy.
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Balochistan saw an increase of
over PKR 14 billion between the
2013-14 and the 2016-17 budget,
representing an overall increase
of over 40.7 percent in this time
period.
Khyber Pakhtunkhwa’s education
budget increased by a total of
PKR 47 billion between 2013-14
and 2016-17, representing an
overall increase of 48.8 percent.

Total National Allocations for Education
800000
700000

The Punjab education budget
increased by PKR 80 billion
between 2013-14 and 201617, an overall increase of 34.5
percent.

600000
500000

Sindh’s budget for education
increased by PKR 40.84 billion
between 2013-14 and 2016-17,
representing an increase of over
30 percent.

400000
300000
200000
100000
0

2013-14
Federal

2014-15
Balochistan

2015-16

Khyber Pakhtunkhwa

Punjab

2016-17
Sindh

Total

Finally, the federal government
increased its education budget
by PKR 28.5 billion between
2013-14 and 2016-17, an overall
increase of 35 percent.

3.2

Notable recent
improvements in the
context

The most obvious improvement made in
recent years in terms of government systems
and structures is the substantial increases in
allocations for education in all four provinces
and by the federal government.
There were improvements in the various
provincial data regimes for education as
well. In Balochistan, the BEMIS adopted a
Real-time Monitoring System (RTMS) across
the province. In Khyber Pakhtunkhwa, the
government established the Independent
Monitoring Unit (IMU) to assess progress
against policy aims. In the Punjab, the PMIU
data regime, the most well-established of
the provincial regimes, adopted monthly
school monitoring and made its data publicly
available. Meanwhile in Sindh, the government
initiated the monthly monitoring of schools in
fifteen districts, through an independent M&E
directorate. At the federal level, the Islamabad

3.3

Transformational changes
still required

The agenda for fixing government systems and
structures is a topic applicable to many if not
all aspects of public life. Maths and science
education cannot be improved sustainably
without reforms to how the government
manages the education sector. There are two
generic actions that the federal government

can and must take to help create the correct
tone for reform.

development posture that radically increases
investments in the pursuit of innovation.

First, national leadership must make a
conscious effort to avoid isomorphic mimicry,
and encourage others within the country to do
the same. Reform that is not organic and does
not cater to the specific needs and context of
the people it is designed to serve has a long
record of failure. Such failure is avoidable and
must be avoided.

At the systems level, there are two sets
of reforms required from a management
perspective. Public financial management,
especially at the point of contact between
students and the education system, must
create greater incentives and effectiveness
of spending, in part by allowing teachers and
school leaders to spend money in service
of learning outcomes. The current public
financial management system actively works to
disincentivise such spending. Similarly, human
resource management in the public sector
must become more aligned with the needs
of children in classrooms, rather than the
needs or wants of administrators, politicians
or teachers themselves. The education
sector must exist to serve the learning
needs of children, not the convenience of
taxpayer-funded human resources. In part,
better human resource management will
also require education departments at the
provincial and federal level to be able to

Second, a large, overarching momentum
toward the adoption of state-driven
entrepreneurship and innovation, through
dramatically higher investments in research
and development, can alter the basic
structures and systems in government
by default. Given the arguments we have
presented in Volume I of Powering Pakistan
for the 21st Century, and the relationship
between improved maths and science learning
outcomes and economic growth, the Prime
Minister must consider adopting a maths and
science centric national science, research and
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Capital Territory administration began the
monitoring of schools in Islamabad through
monitors and Area Education Officers, after
the initiation of the Prime Minister’s Education
Reform Initiative. Perhaps most importantly, the
leadership of the Minister of Federal Education
and Professional Training, Baligh ur Rehman,
has helped trigger two of the most substantial
changes for the national data regime, namely
the rejuvenation of the NEAS survey, and
Pakistan’s joining the TIMSS countries so that
its students can be assessed in relation to the
rest of the world.
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employ experts at competitive salaries, with
adequate and meaningful executive authority.
The centralisation of executive authority in the
hands of non-expert generalists, especially
in provinces and districts, places an unfair
burden on the bureaucracy and shifts the extra
responsibility of delivery upwards toward the
provincial chief executives (ministers and chief
ministers). In almost all examples of longterm, sustainable systems and structures that
work, the flow of authority follows the opposite
direction, with more power to decide matters
increasingly resting in schools and classrooms.
This essentially also means that provinces must
examine ways in which schools evolve into cost
and decision nodes. This cannot be achieved
in the absence of more robust thinking and
action on enhancing local autonomy, and
deepening the parental ownership of schools.
If this is possible through local governments,
or education authorities at the local level, it
must be pursued as an explicit policy outcome.
There is no evidence that increased local
autonomy in and of itself is a guarantor of

better outcomes. The link needs to be made
explicitly, and then progress tracked.
Finally, a wholesale revisiting of the provincial
and national data regimes for education is
long overdue. Islands of excellence within
the provinces are often not even aligned or
coherent within the province’s official data
regime (which is the respective EMIS systems).
However, even if one or more provinces were
to develop a perfectly coherent education data

regime, the overall national picture would still
be beset by four core challenges that need to
be addressed. First, there is no standardised
national collection or reporting of learning
outcomes in maths and science. Second, the
time lag between data collection, reporting and
analysis tends to be months, rather than weeks,
rendering many data sets irrelevant by the
time they reach the desks of decision-makers.
Third, the national census of schools (NEMIS)
must be a proper census that includes all
schools, not just government schools. Finally,
a national consensus through mechanisms
like the IPEMC must be evolved to inter-link

provincial data and establish national metrics
that go beyond the current NEMIS regime,
in which there is only comprehensive school
facilities data for the public sector. The first
wave of TIMSS is due in 2019 – and planning
for how to absorb and incorporate results
from TIMSS should begin now, including how
to create seamless integration with provincial
and national databases. Additionally, the
government should consider joining the PISA
process as well.
Specific measures that each province and
the federal government can take in terms of
establishing a system-wide and structure-proof
momentum for maths and science are the
establishment of funds, at the district-level, for
schools to spur competition and innovation,
among teachers, and for teachers to spur
creativity and skills-development among
students. Possible Terms of Reference for such
funds are included in Annex 2.

Schools are the venue at which the supply
chain converges with children, with their
families and with their communities. Without
transforming the Pakistani school, and
transforming how we think about schools,
there is little chance of a long-term,
sustainable and meaningful improvement in
maths and science education in Pakistan.

4.1

Key considerations

4.1.1

Supply and demand

According to the Population Council, the
total number of children between the ages of
five and sixteen in the country will grow from
over 53 million in 2017 to almost 61 million
in 2030. With an out of school population of
roughly 22.6 million in 2017, the challenge of
having an adequate supply to meet demand
is only growing. More importantly the manner
in which the existing challenge is being dealt
with should be a matter of some concern. At

least two provinces now explicitly advocate
the cessation of expanding government
capacity to supply education in favour of
outsourcing the meeting of demand to nonprofit service providers such as The Citizens
Foundation, CARE, and Bangladesh’s BRAC.
Whilst these organisations and others like
them have a strong record of delivery in
the arena of charity and philanthropy, the
wholesale handing over of service delivery
is a relatively newer phenomenon. The
concern for governments and the non-profit
sector should be whether or not the driving
motivation for policy actions such as service
delivery outsourcing can help achieve
better learning outcomes than improved
government schools. In most cases, this is not
a binary either/or, but the ability of provincial
governments to enable both to complement
each other will be contingent on robust
medium and long-term planning to meet
demand. No such forecasting currently takes
place. The risk is that government schools,
already badly in need of attention, funds and

Without transforming the
Pakistani school, and
transforming how we
think about schools, there
is little chance of a longterm, sustainable and
meaningful improvement
in maths and science
education in Pakistan
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The risk is that
government schools,
already badly in need
of attention, funds and
a focus on learning
outcomes, will be further
left behind as policy
makers embrace the trend
of outsourcing

a focus on learning outcomes, will be further
left behind as policy makers embrace the
trend of outsourcing.
4.1.2

The privileging of school facilities

The most comprehensive data within
Pakistan’s education data regime exists on
school facilities. Every government school
in the country has a unique EMIS code,
and each school has detailed information
about its boundary walls, availability of
drinking water, working bathrooms, and an
electricity connection. Nothing offers a starker
commentary on the Pakistani state’s default
view of government schools: as buildings that
are supposed to be able to provide basic
physical infrastructure. As school facilities
go, concerned citizens may inquire as to why
chalkboards, internet connections, heating
(in cold areas) and cooling (in hot areas) are
also not included. Similarly, there is no index
measuring whether children have chairs and
desks or whether they sit on the floor in their

classrooms. Most important of all, there is
literally no discourse, either through data,
or otherwise, about what kind of learning
environment government schools offer to
Pakistani children. The overemphasis on
school facilities comes at a price: we never
talk about whether government schools are
places mothers will feel comfortable sending
their children or where children will feel
comfortable spending five to seven hours of
the day.
4.1.3

Who owns a government school?

The obvious answer to this question is the
government; but the government is an
amorphous entity. In urban centres, ‘the
government’ might mean the Prime Minister,
or Chief Minister. Indeed, in cities like
Islamabad, this is exactly what has produced
initiatives like the Prime Minister’s Education
Reform Initiative to fix all 422 of Islamabad’s
government schools. Yet even in Islamabad,
the question begging a response is why

In some districts, Deputy Commissioners
or District Coordination Officers take an
exceptional interest in the state of schools. In
others, there are active School Management
Committees that, by accident of history and
circumstance, have the ability to mobilise the
will and resources to upgrade government
schools. In most cases however, government
schools cater to the least privileged Pakistani
children and are therefore, by default, the
least privileged of Pakistani buildings.
The best schools, public or private, are owned
by people engaged and invested in their
wellbeing. Since no one can be more invested
in a school than the parents of children
who study there, the conceptual appeal of
effective School Management Committees
(SMCs), or Parent Teacher Associations
(PTAs), or Parent Teacher Councils (PTCs)

is irresistible. Yet these mechanisms for
parental engagement have largely failed, at
the institutional level. One reason is the elite
capture of these bodies, and another is the
constraints on the financial behaviour of these
bodies, imposed by bureaucratic strictures.
One possible solution to the problem of
school ownership is the idea of active, robust
and elected local governments. Yet despite
local governments having been established in
all four provinces, no province has devolved
authority over schools to communities.
4.1.4

Who runs a government school?

In the absence of local ownership,
government schools are essentially run via
remote control, from provincial capitals, by
generalist officers of the civil service. They
determine the financial and human resources
that are needed, they determine closure of
schools, they determine the transfers and
postings of teachers and they determine
whether or not a statement of new expenditure

The answer is simple:
government schools are
orphans
Mechanisms for parental
engagement have largely
failed, at the institutional
level
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schools in the national capital came to be in
such a state of disrepair as to have required
a Prime Ministerial intervention. The answer is
simple: government schools are orphans.
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We don’t know how much better
maths and science outcomes can
be in government schools because
we have not treated government
schools with a rational and fair
approach

is worthy of approval or not. Notwithstanding
the bureaucracy’s capacity to undertake these
roles, the participation of principals, head
teachers or teachers in the management of
schools is negligible. This lowers the quantum
of enthusiasm and ownership of teachers, and
creates the false impression that government
schools are irredeemable entities. When
governments outsource the management
of the very same schools, they hand them
to non-profit contractors that operate highly
decentralised models in which executive
authority is delegated to those on the ground
running the school on a day to day basis.
This dichotomous treatment of schools is
both a conceptual and operational challenge
to the narrative of irredeemable government
schools. We don’t know how much better
maths and science outcomes can be in
government schools because we have not
treated government schools with a rational
and fair approach.

4.2

Notable recent
improvements in the
context

There is little debate that maths and science
learning outcomes are on average, better in
expensive private schools than they are in
government schools. There is less evidence
however, that low cost private schools are
necessarily better at generating improvements
in maths and science learning outcomes than
the average government school. However, the
model of outsourcing service delivery to low
cost private schools, and no cost non-profit
contractors has not only been adopted in the
Punjab, but is now being replicated in other
provinces too. The success of this model is
the substantial increase in enrolment that it
offers (although there may be an argument
that these increases come at the expense of
enrolment numbers in government schools).
Nevertheless, the outsourcing model certainly
has produced and deepened the narrative of
government school failure, which helps spur a
conversation about how to improve them.

4.3

Transformational changes
still required

In order to improve maths and science
learning outcomes, there needs to be
wholesale set of reforms to how the system
treats individual schools. Operating as
extensions or subordinate elements of the
education department allows provincial and
district authorities to exercise greater degrees
of operational and fiduciary control, but this
makes the schools objects of inputs rather
than of service delivery. Schools don’t exist
to be protected from the people working
there (the ostensible rationale for highly

In Balochistan, a concerted effort to
reduce the number of single classroom
schools, and single teacher schools has
reflected an appreciation for the concept
of a school as a community resource.
Similarly, the Balochistan government
declared all primary schools to be open
to both girls and boys.
In Khyber Pakhtunkhwa, a major
initiative to procure furniture across
the province has been welcomed
as a long overdue push by teachers
and communities alike. Perhaps
more importantly, the province
has decided to recruit only female
teachers at the primary level, thereby
immediately increasing the confidence
in communities about safety and
security for their children. Though not
a major success, the KP government
also elicited private contributions to fill
the gap in school facilities, exhibiting
its strong appetite for school-level
improvements.

In the Punjab, a transformational effort
to fix school facilities has yielded both
record high levels of budget utilisation,
as well as a demonstrable impact on
school facilities. Other provinces have
also invested in similar efforts.
In Sindh, a large number of schools
deemed non-functional, including
schools referred to colloquially as ‘ghost
schools’, has helped identify pilferage,
waste and corruption in the education
department. An unprecedented
effort to prosecute those seen to be
responsible has sent a strong message
in the province about the cessation of
business as usual.
Finally, in Islamabad, the establishment
of the Prime Minister’s Education
Reforms Initiative has generated
significant benefits for all 422 schools
in the capital, ranging from improved
school facilities to school buses to help
in the challenge of transportation to and
from school.
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A substantial quantum of funds in all four
provinces, and in the Islamabad region have
been invested in physical infrastructure and
there have been substantial improvements
in the school facilities data nationwide. This
focus on equipping schools to a minimum
standard is a positive result and needs to be
built upon.
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As long as there is a lack
of appreciation for the
function of schools, there
will continue to be gaps
in delivery of the nature
that we see in learning
outcomes today

invasive top-down management instruments).
Schools exist to impart learning and provide
cognitive skills to students. As long as there
is a lack of appreciation for the function of
schools, there will continue to be gaps in
delivery of the nature that we see in learning
outcomes today. This also means that data
regimes in provinces and nationally must
begin to collect a lot more meaningful data
than just the boundary walls and whether
or not there is running water available in a
given school building. This demands the
conversion of schools into cost and decision
centres. Schools must be run by people that
have the confidence of the system to spend
and allocate money, and deploy people in
a manner consistent with the objectives that
they have been given, annually, quarterly, or
even monthly.

For this kind of a school to be conceived and
delivered, a substantial number of changes
would need to be enacted, some legislative,
but most having to do with the ceding of
authority by the province in favour of district
and local level officials. In many cases, those
officials are themselves employees of the
province, and serve at the pleasure of the
provincial authorities. The overdependence
on provincial authorities for local target
setting and problem solving is a problem,
given that local target setting and problem
solving is how successful schools outside
Pakistan, and successful non-state school in
Pakistan operate). More robust mechanisms
for devolution than the ones in place today
are inescapable elements of any effort to
genuinely devolve authority and autonomy to
schools.

Supporting teachers to teach

It is a universally accepted fact, underpinned
by quality research across both the
developed and developing world, that
teachers are the most critical input into
a child’s learning experience (Dundar et
al. 2014). We now know from research in
households, in classrooms, in schools,
using tools ranging from extremely detailed
and well-designed surveys, to classroom
observations, to ethnographic research, to
cohort analysis, to randomised controlled
trials across a large number of contexts
globally, that teachers matter; and they matter
quite significantly in determining learning
outcomes. Improving the state of maths
and science learning in Pakistan requires
significant reform around teachers. This
means that we need to urgently change how
we recruit teachers, the career paths and
development available to them and how we
train and support teachers.
Identifying factors that make teachers

effective and formulating policies around
them has been a consistent challenge for
policymakers in Pakistan. When trying to
disentangle the factors underpinning the
persistently low maths and science learning
outcomes observed in Pakistan, policy
makers could do well to try and highlight
those aspects of a teacher that make him or
her differentially effective in providing a better
learning experience to his or her students.
Effective teaching cannot be pulled out of
thin air; the creation of an ‘effective’ teacher
requires investments from the moment a
teacher is recruited to the time he or she is
deployed, and how he or she is supported
through the provision of materials and
training.

5.1

Key considerations

Any attempt towards improving learning
through better teaching has to identify
systemic challenges that keep teachers

It is a universally
accepted fact,
underpinned by quality
research across both
the developed and
developing world, that
teachers are the most
critical input into a child’s
learning experience

Teachers in Pakistan are
forced to work within
a system that does not
support them to teach
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Schools simply do not have the
autonomy and authority to hire
teachers according to their specific
needs

from performing their most basic duties in
imparting quality education in a way that can
lead to improved maths and science learning,
reflected by test scores. The challenge is to
revisit the prevailing overarching narrative
around teachers that places them at the
forefront of the fault lines instead of treating
them as fellow sufferers of the weak education
system, along with children and parents.
Teachers in Pakistan are forced to work
within a system that does not support them to
teach. Lack of streamlined policies governing
promotions, appointments and placement
of teachers in schools is a major challenge
that needs to be countered. Consistent late
deliveries of textbooks, multi-grade teaching,
lack of basic infrastructure, working with
children from the most disadvantaged
backgrounds and an absence of teaching
aids, science and computer labs, internet
access and audio visual equipment are all
indicative of fundamental and systemic flaws
that need to be addressed in order for all
Pakistani children to acquire the quality of
education that they deserve.

Any education reform around teachers that
can hope to affect learning quality in the
classroom has to treat teachers as the heart
of the education system. Key considerations
in this regard include teachers’ knowledge
and ability to teach, innovative and creative
trainings and resources available, motivation
and incentives, and adequate command over
the disciplines of maths and science.
5.1.1

Teacher recruitment

Recruitment of teachers in Pakistan is
complex and often riddled with systemic
challenges at all levels. Problems in
teacher recruitment include their baseline
qualifications, channels of recruitment and the
bases on which they are hired. The national
education policy of 2009 calls for gradual
phasing out of the Certificate in Teaching
(CT) and Primary Teaching Certificate (PTC).
The Voice of Teachers Survey conducted
by Alif Ailaan and SAHE in 2014 reports that
a significant proportion of teachers (51% in
government schools and 24% private schools)

Teachers are recruited based on standardised
criteria that are configured to test general
knowledge, as opposed to adequate
familiarity and knowledge of the subjects
they are supposed to teach. Most information
(credentials, experience, test scores etc.)
provided at the time of hiring a new teacher
are weak predictors of who will end up being
a good teacher. This method stems from the
fact that teachers at the primary level are
expected to teach multiple subjects ranging
from language to maths and science. It is only
at the high school level where teachers are
expected to teach specific subjects like maths
and science. However, at this level, most
teachers are those promoted from the primary
school level who were hired based on general
criteria and not subject specific knowledge
and understanding.
Teachers are recruited centrally by the
provincial education departments. This means
that the recruitment does not adequately take

into account requirements at the school level.
Schools simply do not have the autonomy and
authority to hire teachers according to their
specific needs.
5.1.2

Training and career development

Aslam & Kingdon (2011), using data on more
than 1,800 class VIII students in private and
government schools in Lahore, Pakistan
and some 300 plus teachers teaching
these pupils find that the ‘observed’ resume
characteristics of teachers do not explain
differences in student learning. What does
appear to matter, however, is how the teacher
actually teaches in the classroom. What also
appears to matter is their own ‘knowledge and
competence’ (as measured through scores
on teacher tests) in imparting learning. This
finding is supported by further evidence
from rural Pakistan that assessed teacher
subject knowledge and competence and
found teachers to be significantly lacking in
basic competences in teaching the primary
curriculum. Rawal et al (2013) find teacher

Even when teachers
themselves have
relatively better test
scores, they are not
always able to transfer
their knowledge
effectively to their
students
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competence to be low, not only in relation to
their own content knowledge of the subject,
but also in relation to other crucial teaching
skills such as the teachers’ ability to explain
topics in simple terms or her ability to spot
mistakes in children’s written work. The
authors of this study also find that even when
teachers themselves have relatively better test
scores, they are not always able to transfer
their knowledge effectively to their students.
For example, whilst 82 percent of teachers
were able to explain long division correctly
according to teacher tests, only 33 percent
of their students could correctly undertake
this task in the sample from rural Pakistan.
Teachers themselves acknowledge that they
have difficulties in teaching maths, further
highlighting an oft-raised concern with a lack
of subject specific teachers (Dundar et al.
2014).
The frequency and nature of trainings are
currently not cognizant of factors such as
teacher motivation, alternative teaching
methods, a child’s cognitive needs and

teachers’ own incentive structures. Career
development currently means that teachers
are promoted from one level to the next and
receive better pay and benefits as they do.
This means that a teacher who is teaching
well at the primary level is ‘promoted’ to the
middle school level. Promotions and benefits
are not designed for teachers to be able to
grow, develop and specialise in any given
subject or level. Furthermore, there are no
standardised checks and evaluations over
which promotions are based. The system
also lacks a central database that documents
the career trajectory of teachers, including
their duration of service, trainings they have
received, and performance reviews. Some
of this information is captured by institutions
such as the Directorate of Staff Development
in Punjab and the Reform Support Unit in
Sindh. However, the data these institutions
collect is not as detailed and not consolidated
with school level Education Management
Information System (EMIS) data collected at
the provincial level. Better monitoring can
only give us marginal gains when it comes to

learning quality. In order to directly improve
the quality of teaching in the classroom, we
need deeper administrative reforms that take
into account an individual teacher’s growth as
well as their career path.
5.1.3

Pedagogy

Efficient pedagogical techniques can only be
useful when teachers are completely familiar
with not just the contents of what they are
teaching but also the curriculum and what it
has been designed to achieve. In most cases,
teachers do not have requisite knowledge of
the subjects like maths and science that they
are supposed to be teaching.
Training is one of the most effective tools
available to policy makers to develop a cadre
of capable individuals. Both pre-service and
in-service training programmes, provided they
are of good quality and pitched at the right
level, can serve the purpose of developing the
skills and competencies that may be lacking
in the cadre. This is especially crucial in

5.2

Notable recent
improvements in the
context

There have been numerous policy shifts in
recent years aimed specifically at improving
recruitment and deployment of teachers.
These policies have ranged from those
aimed at hiring more qualified teachers,
to strengthening merit-based recruitment,
to policies aimed at a reduction in political
interference (through the introduction of
independent testing and giving District
Management Officers (DMOs) greater
authority over the selection of teachers),
to those aimed at reducing deployment
imbalances by shifting recruitment to the local
level (Aslam et al. 2016). Arguably, these
recruitment procedures have been aimed at
improving the professional status of teachers.
Aslam et al. (2016) argue that teachers have
played a key role in pushing this agenda to
the forefront and have been ‘instrumental in
bringing about positive change’ (p. 32).

Perhaps the most critical reform in any area
of education in recent years has been the
adoption of the National Testing Service
(NTS) pioneered by the Punjab, and now
having been adopted in Sindh, Khyber
Pakhtunkhwa and Balochistan. The NTS is
an independent and privately owned testing
service contracted by the government in
Pakistan to administer tests for posts across
various government departments. The test,
aimed as a measure for gauging teacher
quality during recruitment, assesses teachers’
‘content knowledge’ (rather than pedagogy).
There is a strong need for more evidence on
the structure of these tests and the value they
add to the hiring process. An impressive 19.9
percent of all teachers currently employed
in the system have been recruited through
competitive merit based NTS exams. A total
of 125,847 teachers have been recruited on
merit across four provinces over the last four
years. This is a transformational change in
the educational landscape, where political
appointment of teachers was considered one
of the most daunting challenges in way of
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instances where subject-specific skills – such
as mathematics and science – need to be
taught. Arguably, the potential of an individual
to become a capable teacher can only be
fully realised through well-designed and
effective pre-service training programmes,
with in-service training providing a useful tool
to fill any gaps in knowledge and skills within
the cadre. It is important to emphasise that
government policies often presume a given
level of knowledge among the cadre which
simply may not exist. As Aslam et al. (2016)
emphasise ‘It is unfair to expect teachers
to deliver on the weighty expectations of
policy without appropriate apparatus and
support. Policy makers are duty bound to
ensure adequate provision of this at the
design stage and a crucial aspect of that
is to involve teachers from the start’. They
must also provide teachers with the requisite
tools in the form of quality training and career
development paths that both develop their
competencies and keep them motivated in
order to make them effective teachers.
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ensuring better education service delivery.
Other notable reforms to improving teacher
quality include the hiring of monitors in KP
to visit schools to monitor teacher absence,
using android phones to record their visits
(SAHE 2014) . However, a recent report by Alif
Ailaan (2015) has noted teacher resistance
to some of these reforms involving excessive
monitoring.
Attempts have also been made in recent
years to overhaul the pre-service training
programmes. UNESCO and USAID have
been crucial in supporting such efforts.
Aslam et al (2016) summarise the role
of these programmes, especially that of
the Strengthening Teacher Education in
Pakistan (STEP) project which has aided
the development of National Professional
Standards for Teachers and influenced policy
on teacher education which has ultimately fed
into the National Education Policy (NEP) of
2009.
There have been numerous policy shifts in

recent years aimed specifically at improving
recruitment and deployment of teachers.
These policies have ranged from those
aimed at hiring more qualified teachers,
to strengthening merit-based recruitment,
to policies aimed at a reduction in political
interference (through the introduction of
independent testing and giving District
Management Officers (DMOs) greater
authority over the selection of teachers),
to those aimed at reducing deployment
imbalances by shifting recruitment to the local
level (Aslam et al. 2016). Arguably, these
recruitment procedures have been aimed at
improving the professional status of teachers
and Aslam et al. (2016) argue that teachers
have played a key role in pushing this agenda
to the forefront and have been ‘instrumental in
bringing about positive change’ (p. 32).
Another improvement in the context has been
that of robust real time monitoring regimes
in the provinces. These afford real time
information to policymakers across a range
of indicators, including teachers’ attendance.

In Sindh most notably, more than 210, 000
teaching and non-teaching staff have been
profiled using biometric information. Biometric
monitoring strengthens accountability
frameworks that oversee regular teacher
attendance and the elimination of ‘ghost
teachers’ from the system. While this and
other related initiatives are welcome steps
in the right direction, the redressal of issues
highlighted through real time monitoring
requires streamlined policies commensurate
with the level of offence on part of the
teachers. The provinces should draft policies
and define clear chain of command that
sets in motion disciplinary actions following
negligence on part of the teachers.

5.3

Transformational changes
still required

The first step towards developing a teaching
cadre capable of imparting effective teaching
is to attract the ‘right’ individuals into the
teaching profession. In doing so, it is worth

Teacher recruitment has largely been
streamlined across provinces. As noted
above, recruitments in all provinces are
now being conducted on the basis of

performance on the NTS exams. However,
the transformational step still required is
the inclusion of unique criteria for selection
of teachers for each specific subject. For
example, on top of performance on the NTS
exam, a teacher hired to teach maths should
be selected on the basis of her knowledge
and ability to teach maths. This is also
tied to the promotion policies. At present,
teachers are promoted from primary to high
school teaching positions based on seniority
(years of teaching). This should be replaced
by a mechanism that evaluates teacher
performance based on which rewards and
benefits (including promotions) can be
adjusted. This evaluation mechanism should
also cater to specific subjects that these
teachers are supposed to teach at the high
school level.
Since information provided at the time of hiring
on paper is a weak predictor of teaching
ability, the recruitment process should have
practical teaching assessments for example
trial/mock lessons in a classroom.

Teachers should first be hired and then
trained on the curriculum standards that
set out the scope of study for children in
different grades, and then familiarised with the
textbooks and other learning tools they are
expected to utilise. This point ties into earlier
recommendations concerning the recruitment
and promotions of teachers. Robust subject
knowledge enables better pedagogical
techniques that should be imparted through
a series of structured trainings and resources
that teachers can refer back to at any given
time.
Teachers should also have access and
requisite training for more resources on the
internet. The culture of inquiries addressed
through online resources should be fostered,
where ideally a teacher can access YouTube
videos and other materials to improve their
pedagogical techniques, thereby improving
the quality of learning among students. It is
worth mentioning here that such initiatives
cannot operate adequately in silos. For
teachers to focus on imparting foundational
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learning from the examples of those countries
that consistently dominate international
rankings for mathematics and science in
league tables. Consider the case of South
Korea which provides one example of a
highly-acclaimed education system, one that
is renowned for consistently ranking among
the top in international assessments (such
as PISA) and being well known for attracting
their best graduates into the teaching
profession. Aslam and Rawal (2015), argue
that ‘indications from research have been
that making teaching the preferred choice
of career does not necessarily depend on
high salaries but more so on critical policy
choices relating to developing strong
processes for recruiting and training teachers,
paying competitive salaries relative to other
professions and carefully managing the status
of the teaching profession.’ (p. 258).
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The first step towards developing
a teaching cadre capable of
imparting effective teaching is to
attract the ‘right’ individuals into
the teaching profession

conceptual clarity of subjects like maths
and science, the inventive structure should
be shaped in a way that acknowledges
and rewards teachers with the best results.
Assessments and board examinations are one
metric to gauge the performance of teachers.
Therefore, assessments should move away
from questions designed to predominantly test
rote memorisation to ones that test conceptual
clarity of foundational maths and science
topics among students.
Schools themselves should function as semiautonomous units that have the power to make
their own hiring and administrative decisions.
Head teachers should have an administrative
role in the governance hierarchy of the
education system. The authority to make
human resource related decisions such
as teacher recruitment, leave applications,
appointing substitutes and teachers training
should be devolved down to the school level.
The head teacher should be equipped and
empowered with the tools and training to take
these on. This means that the responsibility of

the governments in this regard is two-fold: to
devolve the decision-making authority down
to the school level, and equip head teachers
with the necessary skillset to adequately
manage these added responsibilities.
Another step is to embed data on teachers
firmly in the education data regime. Currently,
provincial institutions like the Directorate
of Staff Development (DSD) and Reform
Support Unit (RSU) collect some data on
teachers. These institutions should gather
data on years of service, number of trainings
received, teacher student interaction, level of
lesson planning, scores of students and other
relevant indicators. These indicators should
then be incorporated in a consolidated form
with school level provincial EMIS database.
Such an undertaking will not only improve the
ability of policymakers to examine each facet
of the problem, but would also allow them
relevant data on teachers for each school
through unique EMIS codes.
Despite recent efforts, more needs to be
done to develop an effective education labour

and administrative tasks which do not directly
impact student learning.
In addition to this, there is also a need
to undertake more focused reforms that
institutionalise merit-based recruitment and
those that reform the provincial training
infrastructure to become more effective
in the delivery of quality training. A key
transformational change also emphasised
by Aslam et al. (2016) is the need for
professionalisation to provide legitimacy and
credibility within the teaching profession. The
authors of the study, based on their review
of the political involvement of teachers in
India, Bangladesh and Pakistan, call for the
government to encourage the development of
professional strong and credible associations
to improve educational quality. The authors
argue that ‘Effectively functioning and
legitimate organisations that can effectively
set quality standards among their participants
are key to this process.’ (p.89). A key step
in this regard is the professionalisation of
the teacher force by establishing minimum

qualifications, as well as the establishment
of a professional body or association to
oversee the conduct of members within the
cadre. Proposals put forward by the authors
include combining cross-cutting reforms
such as giving teachers more influence over
the curriculum and budgets, and allowing
collaboration through mentoring programmes
and career ladders which improve their
commitment and motivation, and improve
pedagogy and content knowledge. Another
key transformation could take the form of
involving teachers directly as influential agents
of change or champions of reform. This could
take the form of the government making key
appointments to form skills reform design
teams so that teachers take ownership of
reforms, assist in designing them and create
mass support within their cadre in effectively
implementing them.
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force. In particular, a key area for reform is to
encourage the development of well-structured
teacher organisations through which key
reform ideas can be channelled. The recent
reports by Aslam et al. (2016) as well as Alif
Ailaan and SAHE (2014-15) has pointed out
the extent of politicisation of teachers, which
has meant that they have tended to push for
agendas that have resulted in the betterment
of their salaries and remuneration packages
at the cost of agendas that may benefit
students directly. The encouragement of
well-structured organisations can serve as a
useful mechanism for voicing discontent and
channelling ideas both from the teachers’ side
as well as the government. These may also
help push agendas through organised teacher
bodies that help better student learning.
The study has also found that teachers are
overburdened and accorded duties beyond
the remit of teaching, such as election duties,
manning polling stations, and polio drives,
which take them away from teaching. It is
crucial that teachers’ valuable time is devoted
to teaching rather than non-teaching activities

35

36

POWERING PAKISTAN FOR THE 21ST CENTURY Volume III of III: A Roadmap to Transform Maths and Science Education

Ensuring content really is king

If the political economy, and government
systems and structures are the back end
of the supply chain for maths and science
education, and schools and teachers are
the interface, it is the content of what is
being taught, and how, that holds the real
key to successfully transforming maths
and science education in Pakistan. Too
often this is an area of the debate that
becomes subject to ideological distinctions
that matter more to those making them
than they do to the children that need
improved learning opportunities. At the
same time, it is important to acknowledge
that unnecessary interventions in
education under the guise of ideology
have unquestionably clouded the ability
of teachers to teach, and students to
learn. The content of what is being taught,
and how it is being assessed in maths
and science requires urgent and serious
attention.

6.1

Key considerations

6.1.1

Cognitive skills versus cognitive abilities

In keeping with the Hanushek Distinction, there
is an urgent need to ensure that schooled
children are able to demonstrate both cognitive
skills and cognitive abilities. However, in order
for policy makers to make the right policies,
and teachers to have the right tools in the
classroom, there needs to be a conscious and
clear distinction between ‘cognitive skills’ and
‘cognitive abilities’.1
We know that skills invoke the correct
use and application of latent abilities.
This is what education is supposed to do:
transform a hidden/latent set of abilities into a
corresponding set of useful skills via practice
and application in a specific discipline (maths,
science or reading). From the perspective of
maths and science education, Pakistanis on
average display all the signs of possessing a
1

Thanks to Shad Moarif for this definition of the distinction between cognitive
skills and cognitive abilities.

The content of what is being
taught, and how it is being
assessed in maths and science
requires urgent and serious
attention
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In order for policy makers to make
the right policies, and teachers
to have the right tools in the
classroom, there needs to be a
conscious and clear distinction
between ‘cognitive skills’ and
‘cognitive abilities’

very advanced and diverse cluster of abilities.
Pakistanis are willing and able to lend these
for conversion into skills. They revel in such
experiences. It would be important then, to
focus on specific cognitive skills that will be
required of the future workforce in Pakistan.
It may also be necessary to specify the kind
of maths and science education needed to
deliver such a set of cognitive skills.
To inject education with a new, substantive
meaning and purpose to achieve the vision
of powering Pakistan for the 21st century
therefore demands targeted curricular reforms
and systemic changes to what is being
taught. There is no alternative.
6.1.2

Textbooks/Learning aids

The challenge of the content of what is being
taught is exacerbated by the tools and aids
being used to teach it. Textbook boards
across the country are almost universally slow
and unresponsive, with curricular changes
taking years, sometimes more than ten years,
to manifest themselves in textbooks. The

procurement and distribution of textbooks
is equally incongruent and inefficient, with
many students in all four provinces often
waiting for several weeks, and in some cases
months, after the school year begins, for their
textbooks. Without urgent reforms to how
textbooks are made, who makes them, how
they are printed, and how they get from the
press to the hands of students, changes to the
curriculum will be meaningless.
6.1.3

Assessments

Pakistani students are, without exception,
largely expected to be able to retain and
reproduce information, rather than process
information for the sake of demonstrating
cognitive skills. Examination boards have

been largely impervious to change, owing
in part to the inertia in curricular changes.
Without substantial changes to board exams
at the Class X (Grade 10) level, and beyond,
this is unlikely to change.
Provincial assessments are not universal,
with only the Punjab and Sindh conducting

6.2

Notable recent
improvements in the
context

The last major overhaul of the curriculum
was over a decade ago, in 2006. After the
18th Amendment to the Constitution, and
devolution of education as a provincial matter,
the challenge of framing a national set of
standards has been contentious. However,
in a remarkable display of coherence and
consensus, the Inter-Provincial Education
Ministers’ Conference convened by Minister of
Federal Education and Professional Training,
Baligh ur Rehman, agreed on ‘Minimum
National Education Standards’ in February
2016. This pioneering effort sets the stage
for substantial changes to the curriculums in

each province.
The adoption of the NTS—first by the Punjab,
and now by every one of the four provinces,
and Islamabad—as the benchmark for
teachers to be qualified to be considered
for employment is a major landmark as
well. It represents the institutionalisation of
measurable and comparable standards for
teachers. This bodes well for what students
are taught given that the teaching skill sets
will naturally impact learning outcomes.
What remains to be seen is how the system

prepares for and ensures the natural flow of
events in a manner that optimises the potential
gains from more qualified teachers.

6.3

Transformational changes
still required

The primary challenge of content is that,
like many countries, including Western
democracies, the curriculum discourse is
not about the future economic potential of
children, but rather the debates between
older men (and women) on millennia old

What remains to be seen is
how the system prepares
for and ensures that natural
flow of events in a manner
that optimises the potential
gains from more qualified
teachers
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assessments at the middle school
level. Without all provinces conducting
assessments, and doing so in a coordinated
manner, it is unlikely that there will ever be
an accurate measure of relative performance
in terms of learning outcomes in any subject
area, especially maths and science.
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A much greater adoption of
technology is imperative in
delivering meaningful cognitive
skills to Pakistani students

debates about theology and ideology.
Without visionary and bold political leadership
that learns how to manage this challenge
effectively, there is little that experts can do
to stem the tide of unreasonable obstacles to
a reasonable set of national standards and
benchmarks that ensure the cultivation of
cognitive skills in all Pakistani children.
There are 26 examination boards across the
country, and almost every province feigns an
inability to prompt and sustain reform efforts in
their respective domains. This too is a failure
of political will and imagination, and can only
be addressed through bold and coherent
political action.
The role of national narratives in education

needs to be institutionalised and many
devolved federal democracies have
developed this capacity without impinging on
the rights and privileges of constituent federal
parts. The Minster of Federal Education
and Professional Training has enacted a

commendable consensus through the IPEMC,
and this body needs to be strengthened and
included in the overall CCI framework for
federal action.
The Higher Education Commission has an
important role in shaping what is taught in
schools. By limiting university enrolment
to those that demonstrate a minimum set
of cognitive skills, the HEC can help all
governments, provincial and federal, to enact
swift reforms in order to meet the demand of
university bound students and their families.
A much greater adoption of technology is
imperative in delivering meaningful cognitive
skills to Pakistani students. An array of
impressive work has already been done,

especially in the Punjab, under the Punjab
IT Board, and more needs to be done to
integrate the IT innovation field with the formal
education system and education departments
in the provinces.

7.1

Catering to children with
special needs

Existing facilities for children with
special needs are neither adequate, nor
mainstreamed. Education service delivery
does not distinguish between special
education needs (SEN) students and
those that do not have special education
needs. This means that there is no
template for schools or teachers in terms
of how to tackle physical and/or mental
disabilities, no mechanism to determine
the degree of disability or learning
impairment, no instrument that can enable
schools or teachers in supporting special
needs children or their families.
Beyond the importance of addressing the
needs of children with special needs as a
moral obligation, and a matter of fulfilling
their constitutional rights, catering to these
children represents an opportunity for the
education sector at large and teachers

and the field of pedagogy in particular.
Bespoke programmes of support for
special education needs children can help
equip schools with additional capacity,
can help attract improved and more
skilled teachers, and can even help attract
voluntary support and donations from the
community at large.
The Alliance proposes the following
recommendations to cater to special
education needs (SEN) children:

7.2

Ensuring growth for the
‘Gifted and Talented’

Children across the world have varying
kinds of natural talents, and many highlydeveloped nations have managed to
establish programs to identify exceptional
maths and science talent at an early
stage, to help cultivate and develop
that advantage for students. Special
programmes for ‘gifted and talented’

Existing facilities for
special needs children
are neither adequate, nor
mainstreamed. Education
service delivery does
not distinguish between
special education needs
(SEN) students and those
that do not have special
education needs

POWERING PAKISTAN FOR THE 21ST CENTURY Volume III of III: A Roadmap to Transform Maths and Science Education

7

Special consideration:
threats and opportunities

41

POWERING PAKISTAN FOR THE 21ST CENTURY Volume III of III: A Roadmap to Transform Maths and Science Education

42

Beyond the importance of addressing the needs of children with special needs as a moral
obligation, and a matter of fulfilling their constitutional rights, catering to these children represents
an opportunity for the education sector at large and teachers and the field of pedagogy in particular

The Alliance proposes the following
recommendations to cater to special education
needs (SEN) children:
•

The IPEMC should issue guidelines, based on
international best practices, for mainstreaming
how to cater to SEN children.

•

Provincial education departments should liaise
and coordinate with social welfare departments
to develop a plan for medium and long-term
needs assessments of SEN children through
the household survey exercises conducted
annually.

•

Provincial education departments should
notify at least two ‘District Rapporteurs for
Special Education Needs Children’ (one
male and one female) who communities can
contact about SEN children in their respective
neighbourhoods and communities.

•

Provincial education departments must
establish a school registers of SEN children,
even those that the school may not have
been able to accept for enrolment. Each
government school would be responsible for
the maintenance of those registers as a record
of the quantum of challenge posed in the
respective areas that those schools cater to.

•

Provincial education departments must commit
to establishing a generic training module for
all teachers to deal with and manage SEN
children, and refresh this training every two
years.

•

The federal government must work with startups and non-profits to develop technological
tools that can empower learning for SEN
children. A number of potential lead agencies
for this work exist, including the ICT R&D
Fund, and the Ministry of IT.

students can be essential tools in helping
develop the stock of human capital that
will drive innovation and creativity for
society and the economy at large. Without
such investments, countries like Pakistan
are almost invariably going to be destined
to continue to be net importers of ideas
and innovations, already gestated in other
contexts. A truly organic and sustainable
story of national progress and prosperity
demands investments in identifying and
cultivating the gifted and talented. The
most important aspect of this would be
designing programmes that prioritise
opportunity for the less privileged, as
the swift rise of those children will offer
many more benefits than the continued
deepening of the advantage enjoyed by
children already belonging to privileged
backgrounds.

Equipping society for the
digital age

Digital intelligence (DQ), is a growing
concept that calls for the urgent adoption
of digital skills at a young age to help
students cope with the challenges of the
digital age. Developed by Yuhyun Park, of
Singapore’s infollutionZERO Foundation,
DQ is meant to help children learn skills
needed to manage screen time, identify
threatening online behaviour, protect
and secure personal data, and generally
manage engagement with their digital
interface with the world. Park reports that,
“already more than 90% of young people
between the ages of 6 and 17 access the
internet across Europe, according to the
OECD data. More than 50% of children
use social media by the age of 10”.1

skills such as global citizenship, empathy
and critical thinking.”2
Pakistan has over 30 million citizens
online, with a fast expanding broadband
footprint and fast cheapening broadband
access. To prepare adequately for the
21st century, Pakistani children deserve
and need an adequate DQ. Adoption
of DQ by governments immediately is a
necessary first step in that path.

Special programmes for ‘gifted
and talented’ students can
be essential tools in helping
develop the stock of human
capital that will drive innovation
and creativity for society and
the economy at large

According to Park, “A 2016 study by
Nanyang Technological University showed
that higher levels of digital literacy are
significantly correlated with a lower risk of
becoming involved in potentially harmful
behaviours, as well as with necessary
1
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40%

33%
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100
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DQ Score

“A 2016 study by Nanyang Technological University showed that higher levels
of digital literacy are significantly correlated with a lower risk of becoming
involved in potentially harmful behaviours, as well as with necessary skills
such as global citizenship, empathy and critical thinking” – Yuhyun Park

https://www.weforum.org/agenda/2017/01/digital-danger-kids-protectthemselves-online

Impact of DQ on Children’s Risky Behaviours Online
POWERING PAKISTAN FOR THE 21ST CENTURY Volume III of III: A Roadmap to Transform Maths and Science Education

7.3

43

44

POWERING PAKISTAN FOR THE 21ST CENTURY Volume III of III: A Roadmap to Transform Maths and Science Education

The following tables detail a proposed roadmap for maths and science education
for the federal and each of the four provincial governments. The roadmap here
is indicative and constitutes a range of proposals and ideas generated by the
educators’, scientists’ and mathematicians’ communities that the Alliance has
been privileged to converse with during the preparation of the three volumes of
the Powering Pakistan for the 21st Century document.
The Alliance intends to work closely with the federal and provincial governments
to refine these proposals and establish formal roadmaps under the complete
ownership of the governments themselves. The following roadmap should
therefore be seen as a starting point for a robust conversation for policy action,
rather than an end state prescription.
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Federal
Immediate (on or before July 1st, 2017)
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Goal 4: Market needs informing inputs for maths and science at the
school level

Federal
government
KEY agencies /
departments &
ministries
Prime Minister’s
Office
Federal Education
and Professional
Training
Planning,
Development and
Reform

• Input 4.1: Solicit policy inputs from FPCCI, PBC and other market

leaders to submit forecasts of their needs in the disciplines of maths
and science

Goal 1: Tasking champions within the government to formulate specific maths and
science education policy goals and outline plans for delivery

• Input 1.1: Appointment of a “Chief Scientist” or “Chief Scientific Officer” located
within the Office of the Prime Minister, with the status of a Federal Minister

• Input 1.2: Provision of a secretariat to the Chief Scientist, along with an advisory

Goal 5: Robust data regimes linking learning outcomes with school
indexing for public and private schools across the country

• Input 5.1: Strengthening AEPAM by
• Expanding its focus, beyond school facilities to scores and

board that details an agenda for Powering Pakistan for the 21st Century focused on
maths and science education, with a deadline of July 01, 2017 to submit findings
and recommendations

learning outcomes with school indexing;

• Expansion of national census of schools (NEMIS) to be a

comprehensive census including all schools, not just public
schools

Goal 2: More resources allocated to maths and science at the federal level with a
targeted spending plan

Science & Technology (and
subordinate
bodies)

•

Information
Technology

•

Higher Education
Commission

Short term (on or before December 31st, 2017)

Input 2.1: Establish a Maths and Science Fund worth at least PKR 2.5 billion,
which is used to promote maths and science teaching excellence, across the
country – working through provincial governments, where necessary

Goal 3: Make public libraries as maths and science centres
Input 3.1: Open public libraries to state and non-state initiatives and organisations
to establish science museums, learning centres, and astronomical viewing sites
for the general public

• Forecasting medium and long-term schooling demands and
robust planning on how to meet them

Goal 6: Talented students enabled to explore their potential

• Input 6.1: Establishment of a task force to explore pathways for

identifying and supporting gifted and talented students in government
schools, especially in rural areas or poor urban neighbourhoods

Goal 7: Students equipped with cutting edge digital tools

•

Input 7.1: Adoption and roll-out of digital intelligence (DQ) modules
based on Singapore’s experience in at least 25 government
schools. (USING ICT government schools under PM Education
Reforms Initiative as pilot)

Medium term (on or before General Elections 2018 and beyond)
Goal 8: Schools acting as semi-autonomous cost centres

• Input 8.1: Public financial management reforms that allow and incentivise teachers and school leaders to spend money in service of learning outcomes – by working with the Auditor General
Goal 9: Streamlined human resource policies through close coordination between federal and provincial stakeholders

• Input 9.1: Establish a joint task force between the establishment division of the federal government, and the services and general administration departments of the provinces, to convene and
collate proposals for improved human resource management for education service delivery

Goal 10: Entrepreneurial state steering investment and leading scientific innovation

• Input 10.1: Establishing the state’s will and resources as the principal driver of scientific enterprise and innovation, in accordance with the Mazzucato framework for The Entrepreneurial State.
• Input 10.2: Adoption of a maths and science centric national science, research and development posture that radically increases investments in the pursuit of innovation
Goal 11: Curriculum, textbooks, and assessments that lead to internalisation and application of fundamental concepts of maths and science

• Input 11.1: Design and deliver a plan for consolidating and improving the work of all the examination boards and the National Education Assessment System respectively
• Input 11.2: Formulate and implement a coherent approach that connects the curriculum framework and standards, writing of textbooks, teacher recruitment and training and learning in the
classroom

Goal 12: Streamlined human resource policies through close coordination between federal and provincial stakeholders

• Input 12.1: Professionalisation of the teacher force by establishing minimum qualifications as well as the establishment of a professional body or association to oversee the conduct of members
within the cadre

• Input 12.2: Enhance the NTS, merit based recruitment processes to include unique and specific criteria for recruitment of teachers for maths and science, specifically (USING ICT government
schools under PM Education Reforms Initiative as pilot)

• Input 12.3: Teacher promotions to be tied with performance rather than seniority
Goal 13: Schools acting as semi-autonomous cost centres

• Input 13.1: Increase the independence and autonomy of SMCs, through easing constraints on spending of school funds, and reducing influence of head teachers and local government
agencies, to the benefit of parental autonomy (USING ICT government schools under PM Education Reforms Initiative as pilot)

• Input 13.2: Authority to make human resource related decisions such as teacher recruitment, leave applications, appointing substitutes and teachers training should be devolved down to the
school level – with increased accountability of school leaders (principals, head teachers etc). (USING ICT government schools under PM Education Reforms Initiative as pilot)

Goal 14: ‘Science popularisation at the school level’ with following inputs:

• Input 14.1. Introduction of laboratory exercises for classes VI, VII and VIII
• Input 14.2. Increase in time allocated for lab sessions for classes IX and X
• Input 14.3. Special interactive science hour every week with innovative exercises and practical demonstrations
• Input 14.4. Quarterly science melas for a cluster of schools in each district
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• Input 14.5. Professional seminars of science teachers’ associations hosted on rational basis by high schools
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Balochistan
Immediate (on or before July 1st, 2017)

Office & Departments

Goal 1: Tasking champions within the government to formulate specific maths and science
education policy goals and outline plans for delivery

POWERING PAKISTAN FOR THE 21ST CENTURY Volume III of III: A Roadmap to Transform Maths and Science Education

Chief Minister’s
Office
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Finance
Secondary
Education
Science and
Information
Technology
Social Welfare and
Special Education
Health

• Input 1.1: Appointment of a provincial Chief Scientist with the status of a provincial
minister

• Input 1.2: Formulation of provincial committees to examine the coherence of maths

and science education, including coordination between provincial departments, and
coordination with federal government ministries, division, and autonomous bodies.

Goal 2: More resources allocated to maths and science at the provincial level with a
targeted spending plan

• Input 2.1: Establishment of Maths and Science Funds to promote maths and science
learning, with an initial investment of PKR 250 million

• Input 2.2: An established criterion for the recruitment of maths and science teachers
in government schools, and a policy for a standard organisation chart for each
middle and high school

Goal 3: Maths and Science Fairs and Melas in each Divisional Headquarter on the format
of the Sibi Mela

• Input 3.1: Establishing linkage with state and non-state initiatives and organisations
working in the field of maths and science popularisation

Culture, Tourism
and Archives

• Input 3.2: Facilitating the set-up of Balochistan-based chapters of initiatives and

Planning and
Development

Goal 4: Identification and support to Tehsil-based Transformation Centres

Mines and
Minerals
Energy
Local Government
and Rural
Development

organisations based in other provinces

• Input 4.1: Identification of, and provision of teachers and required facilities to, at least
one government high schools (for each boys and girls) in each tehsil to function as
‘Transformation Centres’ for all circles based in the administrative zone

Goal 5: Leveraging outreach of higher institutes of learning

• Input 5.1: Outreach programs designed and rolled-out by all institutes accredited by
the Pakistan Engineering Council and/or the Pakistan Medical and Dental Council
and/or Institute of Chartered Accountants of Pakistan to support the implementation
of a science policy

Goal 6: Make public libraries as maths and science centres

• Input 6.1: Open public libraries to state and non-state initiatives and organisations to
establish science museums, learning centres, and astronomical viewing sites for the
general public

Short term (on or before December 31st, 2017)
Goal 7: Achievement of the strategic objectives of the Balochistan
Education Sector Plan’s section on quality

• Input 7.1: Development of clear objectives and targets for

learning outcomes in the next Education Sector Plan with a
monitoring system in place to track progress

Goal 8: Robust data regimes linking learning outcomes with school
indexing for public and private schools across the country

• Input 8.1: Strengthening provincial Education Management
System (EMIS), by including:

• A measure of learning outcomes with school indexing
• Provincial EMIS to be a proper census including all schools, not
just public schools

• Timely, accurate and standardised data that can measure the
effectiveness of maths and science teaching in all schools

• Forecasting medium and long-term schooling demands and
robust planning on how to meet them

• Input 8.2: A comprehensive provincial database capturing

career trajectory of teachers including their duration of service,
number of trainings received, teacher’s subject knowledge, level
of lesson planning, performance reviews, and its consolidation
with reformed school level Education Management Information
System (EMIS) data

Goal 9: Students equipped with cutting edge digital tools

• Input 9.1: Adoption and roll-out of digital intelligence (DQ)
modules based on Singapore’s experience in at least 100
government schools.

Goal 10: Talented students enabled to explore their potential

• Input 10.1: Establishment of a task force to explore pathways
for identifying and supporting gifted and talented students in
government schools, especially in rural areas or poor urban
neighbourhoods

Medium term (on or before General Elections 2018 and beyond)
Goal 11: Streamlined human resource policies through close coordination between federal and provincial stakeholders

• Input 11.1: Professionalisation of the teacher force by establishing minimum qualifications as well as the establishment of a professional body or association to
• Input 11.2: Enhance the NTS, merit based recruitment processes to include unique and specific criteria for recruitment of teachers for maths and science,
specifically

• Input 11.3: Teacher promotions to be tied with performance rather than seniority, with promotions available within the same school level
• Input 11.4: School-specific organisation charts to be notified keeping in view the needs of maths and science teachers in middle, high, and higher secondary
schools

Goal 12: Curriculum, textbooks, and assessments that lead to internalisation and application of fundamental concepts of maths and science

• Input 12.1: Design and deliver a plan for consolidating and improving the work of all the examination boards, and the Balochistan Examination Assessment
Commission respectively

• Input 12.2: Formulate and implement a coherent approach that connects the curriculum framework and standards, writing of textbooks, teacher recruitment and
training and learning in the classroom

Goal 13: More resources allocated to maths and science with a targeted spending plan

• Input 13.1: Public financial management efforts to allow and incentivise teachers and school leaders to spend money in service of learning outcomes, ideally
through local government mechanism

• Input 13.2: Allocation of funds specifically for the education of children with special needs at all school levels, including medium and long term needs
assessments, specialised content and teachers’ training

Goal 14: ‘Science popularisation at the school level’ with following inputs:

• Input 14.1. Introduction of laboratory exercises for classes VI, VII and VIII
• Input 14.2. Increase in time allocated for lab sessions for classes IX and X
• Input 14.3. Special interactive science hour every week with innovative exercises and practical demonstrations
• Input 14.4. Quarterly science melas for a cluster of schools in each district
• Input 14.5. Professional seminars of science teachers’ associations hosted on rational basis by high schools
Goal 15: Schools acting as semi-autonomous cost centres

• Input 15.1: Increase the independence and autonomy of PTCs through easing constraints on spending of school funds on the improvement of quality of
education, and reducing influence of head teachers and local government agencies, to the benefit of parental autonomy.

• Input 15.2: Authority to make human resource related decisions such as teacher recruitment, leave applications, appointing substitutes and teachers
training should be devolved down to the school level – with increased accountability of school leaders (principals, head teachers etc.).
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Khyber Pakhtunkhwa
Immediate (on or before July 1st, 2017)

Office & Departments

Goal 1: Accountable risk owners within the government to formulate and implement
specific policy asks

• Input 1.1: Appointment of a provincial Chief Scientist with the status of a provincial
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Chief Minister’s
Office
Finance
Elementary and
Secondary Education
Higher Education
Science and
Technology and
Information Technology
Social Welfare
Health
Minerals Development
Local Government,
Elections and Rural Development
Planning and Development

• Input 1.2: Formulation of provincial committees to examine the coherence of maths

and science education, including coordination between provincial departments, and
coordination with federal government ministries, division, and autonomous bodies.

Goal 2: More resources allocated to maths and science at the provincial level with a
targeted spending plan

• Input 2.1: Establishment of Maths and Science Funds to promote maths and science
learning, with an initial investment of PKR 2.5 billion

• Input 2.2: An established criterion for the recruitment of maths and science teachers
in government schools, and a policy for a standard organisation chart for each
middle and high school

Goal 3: Maths and Science Fairs and Melas in each Divisional Headquarter

• Input 3.1: Establishing linkage with state and non-state initiatives and organisations
working in the field of maths and science popularisation

• Input 3.2: Facilitating the set-up of Khyber Pakhtunkhwa-based chapters of initiatives
and organisations based in other provinces

Goal 4: Identification and support to Tehsil-based Transformation Centres

• Input 4.1: Identification of, and provision of teachers and required facilities to,

at least one government high schools (each for girls and boys) in each tehsil to
function as ‘Transformation Centres’ for all schools based in the administrative zone

Goal 5: Leveraging outreach of higher institutes of learning

• Input 5.1: Outreach programs designed and rolled-out by all institutes accredited

by the Pakistan Engineering Council or the Pakistan Medical and Dental Council to
support the implementation of a science policy

Goal 6: Make public libraries as maths and science centres

• Input 6.1: Open public libraries to state and non-state initiatives and organisations to
establish science museums, learning centres, and astronomical viewing sites for the
general public

Short term (on or before December 31st, 2017)
Goal 7: Achievement of the strategic objectives of the Khyber
Pakhtunkhwa Education Sector Plan’s section on quality

• Input 7.1: Development of clear objectives and targets for

learning outcomes in the next Education Sector Plan with a
monitoring system in place to track progress

Goal 8: Robust data regimes linking learning outcomes with
school indexing for public and private schools across the country

• Input 8.1: Strengthening the Education Management
Information System (EMIS), by including:

• A measure of learning outcomes with school indexing
• Provincial EMIS to be a proper census including all schools,
not just public schools

• Timely, accurate and standardised data that can measure
the effectiveness of maths and science teaching in all
schools

• Forecasting medium and long-term schooling demands
and robust planning on how to meet them

• Input 8.2: A comprehensive provincial database capturing

career trajectory of teachers including their duration of
service, number of trainings received, teacher’s subject
knowledge, level of lesson planning, performance reviews,
and its consolidation with reformed school level Education
Management Information System (EMIS) data

Goal 9: Students equipped with cutting edge digital tools

• Input 9.1: Adoption and roll-out of digital intelligence (DQ)
modules based on Singapore’s experience in at least 100
government schools

Goal 10: Talented students enabled to explore their potential

• Input 10.1: Establishment of a task force to explore pathways
for identifying and supporting gifted and talented students in
government schools, especially in rural areas or poor urban
neighbourhoods

Medium term (on or before General Elections 2018 and beyond)
Goal 11: Streamlined human resource policies through close coordination between federal and provincial stakeholders

• Input 11.1: Professionalisation of the teacher force by establishing minimum qualifications as well as the establishment of a professional body or association
• Input 11.2: Enhance the NTS, merit based recruitment processes to include unique and specific criteria for recruitment of teachers for maths and science,
specifically

• Input 11.3: Teacher promotions to be tied with performance rather than seniority, with promotions available within the same school level
• Input 11.4: School-specific organisation charts to be notified keeping in view the needs of maths and science teachers in middle, high, and higher secondary
schools

Goal 12: Curriculum, textbooks, and assessments that lead to internalisation and application of fundamental concepts of maths and science

• Input 12.1: Design and deliver a plan for consolidating and improving the work of all the examination boards respectively
• Input 12.2: Formulate and implement a coherent approach that connects the curriculum framework and standards, writing of textbooks, teacher recruitment
and training and learning in the classroom

Goal 13: More resources allocated to maths and science with a targeted spending plan

• Input 13.1: Public financial management efforts to allow and incentivise teachers and school leaders to spend money in service of learning outcomes, ideally
through local government mechanism

• Input 13.2: Allocation of funds specifically for the education of children with special needs at all school levels, including medium and long term needs
assessments, specialised content and teachers’ training

• Input 13.3: Establishment of interactive science museums in major industrial cities of the province in partnership with the private sector
Goal 14: ‘Science popularisation at the school level’ with following inputs:

• Input 14.1. Introduction of laboratory exercises for classes VI, VII and VIII
• Input 14.2. Increase in time allocated for lab sessions for classes IX and X
• Input 14.3. Special interactive science hour every week with innovative exercises and practical demonstrations
• Input 14.4. Quarterly science melas for a cluster of schools in each district
• Input 14.5. Professional seminars of science teachers’ associations hosted on rational basis by high schools
Goal 15: Schools acting as semi-autonomous cost centres

• Input 15.1: Increase the independence and autonomy of PTCs through easing constraints on spending of school funds on the improvement of quality
of education, and reducing influence of head teachers and local government agencies, to the benefit of parental autonomy.

• Input 15.2: Authority to make human resource related decisions such as teacher recruitment, leave applications, appointing substitutes and teachers
training should be devolved down to the school level – with increased accountability of school leaders (principals, head teachers etc.).
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Punjab
Immediate (on or before July 1st, 2017)

Office & Departments

Goal 1: Accountable risk owners within the government to formulate and implement
specific policy asks
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• Input 1.1: Appointment of a provincial Chief Scientist with the status of a provincial
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minister

Chief Minister’s
Office

• Input 1.2: Formulation of provincial committees to examine the coherence of maths

Finance

Goal 2: More resources allocated to maths and science at the provincial level with a
targeted spending plan

School Education
Higher Education
Special Education
Literacy and
Non-Formal
Education
Health
Local Government
and Community
Development
Planning and
Development

and science education, including coordination between provincial departments, and
coordination with federal government ministries, division, and autonomous bodies.

• Input 2.1: Establishment of Maths and Science Funds to promote maths and science
learning, with an initial investment of PKR 10 billion

• Input 2.2: An established criterion for the recruitment of maths and science teachers
in government schools, and a policy for a standard organisation chart for each
middle and high school

Goal 3: Maths and Science Fairs and Melas in each Divisional Headquarter

• Input 3.1: Establishing linkage with state and non-state initiatives and organisations
working in the field of maths and science popularisation

Goal 4: Identification and support to Tehsil-based Transformation Centres

• Input 4.1: Identification of, and provision of teachers and required facilities to,

at least one government high schools (each for girls and boys) in each tehsil to
function as ‘Transformation Centres’ for all schools based in the administrative zone

Goal 5: Leveraging outreach of higher institutes of learning

• Input 5.1: Outreach programs designed and rolled-out by all institutes accredited

by the Pakistan Engineering Council or the Pakistan Medical and Dental Council to
support the implementation of a science policy

Goal 6: Make public libraries as maths and science centres

• Input 6.1: Open public libraries to state and non-state initiatives and organisations to
establish science museums, learning centres, and astronomical viewing sites for the
general public

Short term (on or before December 31st, 2017)
Goal 7: Achievement of the strategic objectives of the Punjab
Education Sector Plan’s section on quality

• Input 7.1: Development of clear objectives and targets for

learning outcomes in the next Education Sector Plan with a
monitoring system in place to track progress

Goal 8: Robust data regimes linking learning outcomes with school
indexing for public and private schools across the country

• Input 8.1: Strengthening the Education Management Information
System (EMIS), by including:

• A measure of learning outcomes with school indexing
• Provincial EMIS to be a proper census including all schools,
not just government schools

• Timely, accurate and standardised data that can measure the
effectiveness of maths and science teaching in all schools

• Forecasting medium and long-term schooling demands and
robust planning on how to meet them

• Input 8.2: A comprehensive provincial database capturing career

trajectory of teachers including their duration of service, number
of trainings received, teacher’s subject knowledge, level of
lesson planning, performance reviews, and its consolidation with
reformed school level Education Management Information System
(EMIS) data

Goal 9: Students equipped with cutting edge digital tools

• Input 9.1: Adoption and roll-out of digital intelligence (DQ)
modules based on Singapore’s experience in at least 100
government schools

Goal 10: Talented students enabled to explore their potential

• Input 10.1: Establishment of a task force to explore pathways
for identifying and supporting gifted and talented students in
government schools, especially in rural areas or poor urban
neighbourhoods

Medium term (on or before General Elections 2018 and beyond)

Goal 11: Streamlined human resource policies through close coordination between federal and provincial stakeholders

• Input 11.1: Professionalisation of the teacher force by establishing minimum qualifications as well as the establishment of a professional body or association to oversee
• Input 11.2: Enhance the NTS, merit based recruitment processes to include unique and specific criteria for recruitment of teachers for maths and science, specifically
• Input 11.3: Teacher promotions to be tied with performance rather than seniority, with promotions available within the same school level
• Input 11.4: School-specific organisation charts to be notified keeping in view the needs of maths and science teachers in middle, high, and higher secondary schools
Goal 12: Curriculum, textbooks, and assessments that lead to internalisation and application of fundamental concepts of maths and science

• Input 12.1: Design and deliver a plan for consolidating and improving the work of all the examination boards and the Punjab Examination Commission respectively
• Input 12.2: Formulate and implement a coherent approach that connects the curriculum framework and standards, writing of textbooks, teacher recruitment and
training and learning in the classroom

Goal 13: More resources allocated to maths and science with a targeted spending plan

• Input 13.1: Public financial management efforts to allow and incentivise teachers and school leaders to spend money in service of learning outcomes, ideally through
local government mechanism

• Input 13.2: Allocation of funds specifically for the education of children with special needs at all school levels, including medium and long term needs assessments,
specialised content and teachers’ training

• Input 13.3: Establishment of interactive science museums in major industrial cities of the province in partnership with the private sector
Goal 14: ‘Science popularisation at the school level’ with following inputs:

• Input 14.1. Introduction of laboratory exercises for classes VI, VII and VIII
• Input 14.2. Increase in time allocated for lab sessions for classes IX and X
• Input 14.3. Special interactive science hour every week with innovative exercises and practical demonstrations
• Input 14.4. Quarterly science melas for a cluster of schools in each district
• Input 14.5. Professional seminars of science teachers’ associations hosted on rational basis by high schools
Goal 15: Schools acting as semi-autonomous cost centres

• Input 15.1: Increase the independence and autonomy of SMCs through easing constraints on spending of school funds and the Non-Salary Budget on the
improvement of quality of education, and reducing influence of head teachers and local government agencies, to the benefit of parental autonomy.

• Input 15.2: Authority to make human resource related decisions such as teacher recruitment, leave applications, appointing substitutes and teachers training should be
devolved down to the school level – with increased accountability of school leaders (principals, head teachers etc.).
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Sindh
Immediate (on or before July 1st, 2017)

Office & Departments

Goal 1: Accountable risk owners within the government to formulate and implement
specific policy asks

• Input 1.1: Appointment of a provincial Chief Scientist with the status of a provincial
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• Input 1.2: Formulation of provincial committees to examine the coherence of maths
Chief Minister’s
Office
Finance
Education and
Literacy
Special Education
Information,
Science and
Technology
Health
Culture, Tourism
and Antiquities
Planning and
Development

and science education, including coordination between provincial departments, and
coordination with federal government ministries, division, and autonomous bodies.

Goal 2: More resources allocated to maths and science at the provincial level with a
targeted spending plan

• Input 2.1: Establishment of Maths and Science Funds to promote maths and science
learning, with an initial investment of PKR 5 billion

• Input 2.2: An established criterion for the recruitment of maths and science teachers
in government schools, and a policy for a standard organisation chart for each
middle and high school

Goal 3: Maths and Science Fairs and Melas in each Divisional Headquarter

• Input 3.1: Establishing linkage with state and non-state initiatives and organisations
working in the field of maths and science popularisation

Goal 4: Identification and support to Tehsil-based Transformation Centres

• Input 4.1: Identification of, and provision of teachers and required facilities to, at

least one government high school (each for girls and boys) in each tehsil to function
as ‘Transformation Centres’ for all schools based in the administrative zone

Goal 5: Leveraging outreach of higher institutes of learning

Short term (on or before December 31st, 2017)
Goal 7: Achievement of the strategic objectives of the Sindh
Education Sector Plan’s section on quality

• Input 7.1: Development of clear objectives and targets for

learning outcomes in the next Education Sector Plan with a
monitoring system in place to track progress

Goal 8: Robust data regimes linking learning outcomes with school
indexing for public and private schools across the country

• Input 8.1: Strengthening the Education Management Information
System (EMIS), by including:

• A measure of learning outcomes with school indexing
• Provincial EMIS to be a proper census including all schools,
not just government schools

• Timely, accurate and standardised data that can measure the
effectiveness of maths and science teaching in all schools

• Forecasting medium and long-term schooling demands and
robust planning on how to meet them

• Input 8.2: A comprehensive provincial database capturing career

trajectory of teachers including their duration of service, number
of trainings received, teacher’s subject knowledge, level of
lesson planning, performance reviews, and its consolidation with
reformed school level Education Management Information System
(EMIS) data

Goal 9: Students equipped with cutting edge digital tools

• Input 5.1: Outreach programs designed and rolled-out by all institutes accredited

• Input 9.1: Adoption and roll-out of digital intelligence (DQ)

Goal 6: Make public libraries as maths and science centres

Goal 10: Talented students enabled to explore their potential

by the Pakistan Engineering Council or the Pakistan Medical and Dental Council to
support the implementation of a science policy

• Input 6.1: Open public libraries to state and non-state initiatives and organisations to
establish science museums, learning centres, and astronomical viewing sites for the
general public

modules based on Singapore’s experience in at least 100
government schools

• Input 10.1: Establishment of a task force to explore pathways
for identifying and supporting gifted and talented students in
government schools, especially in rural areas or poor urban
neighbourhoods

Medium term (on or before General Elections 2018 and beyond)
Goal 11: Streamlined human resource policies through close coordination between federal and provincial stakeholders

• Input 11.1: Professionalisation of the teacher force by establishing minimum qualifications as well as the establishment of a professional body or association to oversee
the conduct of members within the cadre

• Input 11.3: Teacher promotions to be tied with performance rather than seniority, with promotions available within the same school level
• Input 11.4: School-specific organisation charts to be notified keeping in view the needs of maths and science teachers in middle, high, and higher secondary schools
Goal 12: Curriculum, textbooks, and assessments that lead to internalisation and application of fundamental concepts of maths and science

• Input 12.1: Design and deliver a plan for consolidating and improving the work of all the examination boards and the Education and Literacy Department’s
Standardised Achievement Test respectively

• Input 12.2: Formulate and implement a coherent approach that connects the curriculum framework and standards, writing of textbooks, teacher recruitment and
training and learning in the classroom

Goal 13: More resources allocated to maths and science with a targeted spending plan

• Input 13.1: Public financial management efforts to allow and incentivise teachers and school leaders to spend money in service of learning outcomes, ideally through
local government mechanism

• Input 13.2: Allocation of funds specifically for the education of children with special needs at all school levels, including medium and long term needs assessments,
specialised content and teachers’ training

• Input 13.3: Establishment of interactive science museums in major industrial cities of the province in partnership with the private sector
Goal 14: ‘Science popularisation at the school level’ with following inputs:

• Input 14.1. Introduction of laboratory exercises for classes VI, VII and VIII
• Input 14.2. Increase in time allocated for lab sessions for classes IX and X
• Input 14.3. Special interactive science hour every week with innovative exercises and practical demonstrations
• Input 14.4. Quarterly science melas for a cluster of schools in each district
• Input 14.5. Professional seminars of science teacher’s associations hosted on rational basis by high schools
Goal 15: Schools acting as semi-autonomous cost centres

• Input 15.1: Increase the independence and autonomy of SMCs through easing constraints on spending of school funds and the School-specific Budget on the
improvement of quality of education, and reducing influence of head teachers and local government agencies, to the benefit of parental autonomy.

• Input 15.2: Authority to make human resource related decisions such as teacher recruitment, leave applications, appointing substitutes and teachers training should be
devolved down to the school level – with increased accountability of school leaders (principals, head teachers etc).
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Terms of Reference for Chief Scientist
nn Provide high-level impartial advice to the Prime Minister and the cabinet on matters relating to science, technology and innovation
nn Identify challenges and opportunities for Pakistan pertaining to science, technology and innovation
nn Assist and facilitate the Ministry of Climate Change to equip Pakistan with mechanisms for the large-scale production of sustainable

energy over the long run (wind, and solar), to reduce the country’s carbon footprint and popularise green practices such as recycling

nn Work closely with the National Disaster Management Authority (NDMA) to oversee disaster prevention, preparedness and mitigation

plans and to update and assess them on a regular basis

nn Work closely with the Ministry of National Food Security and Research to facilitate and accelerate innovation at all levels, for example

urban, greenhouse and hydroponic agriculture

nn Take adequate measures to advocate Pakistani science internationally and focus national thinking on science working closely with

federal and provincial departments

nn To design and coordinate science popularisation initiatives with the Pakistan Science Foundation, the Ministry of Science and

Technology, and the Ministry of Federal Education and Professional training, as well as relevant departments in the provinces

nn Carry out policies, activities and initiatives to popularise science at the primary, middle and high school levels
nn Provide relevant departments with support and pointers as to facilities needed at the primary, middle and high school levels to impart

quality science learning
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nn Review and provide detailed recommendations annually on the science

(including biology, chemistry, physics, etc.) content and curriculum being
taught at the primary, middle and high school levels

nn Head a task force to review, collate and strengthen the curriculum and content

for maths and science being taught in the provinces and regions

nn Manage a team of scientists working nationally and globally to ensure that

available programs at the university level in Pakistan follow global best
practices and are up to date with technologically advanced countries such as
Singapore, Finland and USA

nn Co-chair a taskforce with the Chairman Higher Education Commission to review

science and maths related programs and certificates offered by universities
(state and private) to ensure minimum quality standards

nn Take adequate measures with support from state and private universities and

the Higher Education Commission to ensure partnership and synergies with the
international scientific community and researchers

Special Funds for Maths & Science (ToRs)
The federal and provincial governments will create the fiscal space to allocate funds to directly and indirectly impact
the outcomes of students attending government schools across the country. The Special Funds will be allocated in
the 2017-2018 federal and provincial budgets, with the aim to utilise the amounts via a number of departmental and
organisational frameworks.
In order to empower the children and young adults to contribute to Pakistan’s progress, the Special Fund will:
nn Have a distinct code within the budgetary framework, with allocations from the provinces matched by the federal

government

nn Be headed by a Federal Minister, with all federal and provincial departments eligible to propose interventions and

seek allocations from the Fund

nn Be set up under the aegis of the Ministry of Science and Technology at the federal level, with close coordination

with the provincial governments through the Ministry of Inter-Provincial Coordination

nn Have identified targets and interventions for all provinces and territories and approved by the Inter-Provincial

Education Ministers’ Conference

nn Establish a clear mechanism for the utilisation of funds by organisations and departments at the federal and

provincial levels

nn Be linked to the Planning Commission’s Central Development Working Party (CDWP), with each CDWP meeting

considering projects proposed under this Fund on a priority basis
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Relevant provincial departments and government
organisations for maths and science education
nn Punjab

Education
School Education Department
Directorate of Staff Development
Director Public Instruction
Punjab Curriculum & Textbook Board
Punjab Examination Commission
Punjab Education Foundation
Punjab Danish Schools and Centres of Excellence Authority
Programme Monitoring & Implementation Unit
Punjab Education Endowment Fund
Board(s) of Intermediate & Secondary Education
Higher Education Department
Punjab Higher Education Commission
Special Education Department
http://www.schools.punjab.gov.pk/attacheddepartments
http://www.schools.punjab.gov.pk/autonomousbodies

nn Science & IT

Punjab Information Technology Board
nn Sindh

Education
Elementary & Literacy Department
Sindh Teachers Education Development Authority
Sindh Education Foundation
Reform Support Unit
Provincial Institute of Teacher Education, Sindh
Sindh Textbook Board
Sindh Curriculum Wing
Board(s) of Intermediate & Secondary Education
Sindh Higher Education Commission
Special Education Department
nn Information Science & Technology

Department of Information Science & Technology
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nn Balochistan

Education
Secondary Education Department
Board of Curriculum
Provincial Institute of Teacher Education,
Balochistan
Balochistan Assessment and Education
Commission
Policy Planning and Implementation Unit
Balochistan Textbook Board
Balochistan Education Foundation
Board(s) of Intermediate & Secondary
Education
Social Welfare, Special Education,
Literacy/Non-Formal Education
Department

nn Science and IT

Department of Science & Information
Technology

nn Khyber Pakhtunkhwa

Education
Elementary and Secondary Education
Directorate of Curriculum and Teacher
Education
Provincial Institute for Teacher Education
Khyber Pakhtunkhwa Textbook Board
Board(s) of Intermediate & Secondary
Education
Independent Monitoring Unit
Higher Education, Archives and Libraries
Department
Social Welfare Department

nn Science & Technology and IT

Department of Science & Technology
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