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Digitizing the state: Five tasks for
national governments

Public authorities cannot build great digital services on their own. They need national
governments to provide the right conditions for them to succeed.

Matthias Daub, Axel Domeyer, Julia Klier, and Martin Lundqvist

© Dong Wenjie/Getty Images
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Exhibit 1
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For some countries, the provision of comprehensive
digital public services is no longer just an aspiration.
In Estonia, for instance, the only services that still
require a personal interaction with a civil servant are
marriage, divorce, and real-estate purchases. In other
nations, too, public authorities are building digital
services that are just as compelling as the products
ofleading Internet companies. They have done so by
focusing on customer needs and implementing the
same agile “test and learn” development practices
that online giants use.!

Butit’s not enough just to change work flows and
mind-sets within public authorities. Agencies and
municipalities need the national government to

provide the right conditions for them to succeed.
Ourresearch and global experience with digital
transformations in the public sector suggest there
are five core tasks that national governments could
perform to facilitate the launch and uptake of digital
public services: they could set an overarching digital
strategy and targets, provide common IT platforms,
define technical standards, facilitate change through
legislation, and underwrite and support pilot projects
that help public authorities build critical digital skills
(Exhibit1).

Our review of ten European nations shows that when
national governments do these tasks, and do them
well, countries can achieve high rates of adoption

National governments should focus on performing five tasks critical for launching

digital public services.

Task Criteria for success

Set a clear
digital strategy
and targets

Provide common
IT platforms

Define technical
standards

Facilitate change
through legislation

Incubate pilot
projects and
build critical skills

Source: McKinsey analysis
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Set ambitious but measurable goals;
adopt a unified management approach

Enable electronic identification, easy access to
information, and seamless data exchange across
public-sector institutions

Actively guide development of enterprise architecture,
best practices in IT project management, and
standardization of core IT

Make aspirational digital goals more formal; scan
administrative rules to remove obstacles to digitization

Support development of “lighthouse” case studies,
strengthening internal capabilities in process



Exhibit 2

for digital public services (Exhibit 2).2 A closer

look at the most successful countries in this cohort
reveals another important factor behind their strong
performance: they have established central units to
coordinate their efforts in supporting digitization of
the public sector. The Danish Agency for Digitisation,
forinstance, has played a crucial role in shaping

national strategy and supporting public authorities
with their implementation of digital initiatives. In
this article, we explore the five core tasks national
governments have focused on to supportdigital
innovation by these public authorities, and we
consider the elements required to build a strong
central digitization unit.

When public authorities receive support from national governments, user adoption of

digital public services increases.

User adoption score’
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2 Assessment of whether a country meets established criteria for success across five tasks; rated from 1 (not at all) to 5 (demonstrates best

practices internationally).

Source: Eurostat, McKinsey analysis
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Task 1: Set a clear digital strategy and targets
Governments can achieve three main benefits

from digitization: improved citizen experiences,
higher productivity and efficiency, and better policy
outcomes.? To create these benefits, governments

rely on actions from arange of public authorities—each
with its own priorities, capabilities, and timelines.

Itis therefore useful for national governments to
communicate to public authorities the overarching
digital strategy and priorities for different time
horizons. In this way, they can help to ensure

that public authorities’ efforts are focused and
synchronized. And when individual change efforts
are linked to a simple, well-articulated, overarching
vision, innovators in public authorities are

more likely to overcome resistance from internal
stakeholders and get things done.

The Danish government, for instance, made a
strategic decision to move as many existing public
services online as possible and worry about other
digitization objectives later. It captured that goal

with the following mandate: “No more printed forms
and letters.” Many stakeholders in the process later
noted that this simple statement played a big partin
the ultimate success of the strategy. Once that initial
goal was achieved, the Danish public sector could shift
its attention to new priorities such as redefining the
citizen experience and developing digital services that
would promote priorities, such as economic growth.

National governments could also measure progress
against goals and monitor the implementation of
digital initiatives by public authorities. One of the
performance metrics associated with the Danish
2016 to 2020 digitization strategy, for instance,

is toreduce the administrative burden on compan-
ies by about 3 billion Danish krone (or about

$460 million) —an objectively measurable indicator.
Aninterministerial steering committee contin-
ually reviews how Danish public authorities are
performing against the stated timelines and goals.

McKinsey on Government May 2018

Task 2: Provide common IT platforms

Digital public services are easier to launch and
manage when typical functions and components—
for instance, the ability to securely login to an
online form—are available to all public authorities

as “reusable building blocks.” Because of the cost
and complexities involved, itis impractical for public
authorities to build the necessary technology and
management infrastructures on their own. National
governments can instead help to establish common
IT platforms that all public authorities can use.

We believe that three applications, in particular,

are important to provide: electronic identity
management, easy access to digital services for
citizens, and seamless exchange of data among public
authorities (Exhibit 3).

Managing electronic identity

Toreceive a public service online, citizens and
companies need to be able to identify themselves
and provide alegally binding digital signature. The
challenge for national governmentsis to setup a
comprehensive system that is both secure and user-
friendly enough to encourage widespread adoption.
Germany, for example, initially saw low usage of

its electronicidentification (ID) system. Citizens
needed to own a physical card reader to conduct
secure online transactions using their electronic IDs.
Few citizens had such a device, so public authorities
had little incentive to incorporate the electronic ID
into their digital services. To break the cycle, the
government has released a smartphone application
toreplace the card reader. The hope is that the use
of digital identifications and signatures will become
as common in Germany as they are in, say, Estonia,
where two out of every three citizens regularly

use anational electronic ID to perform online

transactions.

Providing easy access to digital services
Public services are delivered by a multitude of public
authorities at different geographic levels, all with

their own presences online. Such fragmentation



common IT platforms.
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can thwart the creation of a simple and unified

user experience, and can make it time consuming
for citizens and companies to interact with the
state. Some national governments have created
centralized access points, or portals, dedicated

to the most common service requests. Users can
typically navigate these portals based on life events.
So when anew parent selects from a drop-down
menu, “I am having a child,” he or she is automatically
routed to the relevant online services—for instance,
applications for child benefits.

The government of Denmark has established an
online portal dedicated to citizen services and
another one for corporate services; all public
authorities are required to link their digital services
to the respective sites. Under this model, individual
accounts are created for citizens and companies

so they can track their various online interactions

Digitizing the state: Five tasks for national governments

with the government in one place. And officials in
Denmark are now exploring ways to use search-
engine optimization and other digital tools to make
these digital services more visible to citizens, and
therefore even easier to access.

Ensuring seamless data exchange

To process the case at hand, public authorities need
to ask citizens and companies to share sensitive
information. To determine whether they qualify

for social welfare, for example, citizens may need to
report household incomes, wealth, family status, and
the like. Ideally, public authorities would ask for such
data only once and make that information available
in digital form to whichever public authority needs
them to provide a service. However, for security,
technical, and other reasons, data sets often are not
shared among public authorities. Citizen information

remains siloed.
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National governments can facilitate seamless

data exchange by providing a common technical
infrastructure for exchanging data, rules governing
the use of this information, and safeguards to protect
sensitive data from unauthorized access. Estonia

is the most advanced country with regard to seamless
data exchange. Its State Information Agency has
mapped all data owned by the national government
and provides a standardized technical environment,
called the X-Road platform, for secure information
sharing with all users in the public and private
sectors. To ensure that data are not used without
proper authorization, transactions on the platform
are logged, and citizens can check to see who accessed
their information using individual online service
accounts. In 2016, there were about 250 government
databases and about 1,800 individual data services
available through X-Road. Citizens and companies
accessed this information about 575 million

times throughout the year—alarge number given
that Estoniahas only 1.3 million citizens.*

Research indicates that national governments could
unlock massive productivity gains and higher
quality of service if they could improve their data-
exchange infrastructures and protocols. In Germany,
for example, paper forms can be a big time sink

for both citizens and public authorities: consider

that citizens need to submit up to 17 documents along
with their application for parental leave. If paper
were eliminated from the most common service
transactions, citizens could gain 64 million hours

of free time per year, companies could reduce their
administrative costs by €1 billion per year, and
public authorities could save 59 percent of the work
hours spent processing cases.® In addition, public
authorities might avoid costly errors resulting from
incomplete or false information. By using data shared
and verified by a range of public authorities, social-
welfare agencies, for instance, may be able to spot

fraudulent benefit applications earlier in the process.

Task 3: Set technical standards
National governments as a whole are typically
giantusers of IT, but their systems are, necessarily,

McKinsey on Government May 2018

dispersed across countless public authorities.
Therefore national governments may be able to play
acentral role in ensuring interoperability—that

is, identifying and managing the relationships and
dependencies among different IT systems, and
setting principles and guidelines for how systems

are developed. The government of Finland, for
instance, set up anational enterprise architecture
function through a 2011 law.% Since then it has
developed a tiered approach to managing IT systems:
the group has established principles and reference
architectures for managing IT systems across the
public sector overall, but it has also developed specific
rules for managing IT systems inindividual domains,
such as healthcare, justice, or defense.

National governments may also need to define and
disseminate best practicesin I'T project management.
Public authorities struggle with large I'T projects
justas much as companiesin the private sector do;
the majority of these projects fail to meet budgets

or schedules. Agile methodologies can help reduce
projectrisks and ensure that outcomes meet user
requirements. But public-sector institutions,

with their formal hierarchies and bureaucratic
cultures, often struggle to implement these new

ways of working. National governments can help
alleviate this problem by disseminating standard
approaches for implementing agile in public-sector
environments. The government of the United
Kingdom, for example, publishes on its website
extensive guidance about agile methodologies. It has
also setup an “agile delivery community” for civil
servants to exchange theirideas and experiences.”
National governments can furthermore help define
guidelines for the delivery of core IT services. This
includes creating standards for the use of end-user
devices, software, and cloud infrastructure, as well as
rules for procuring third-party technology services.
Germany, for instance, is setting up a national private
cloud service for its public-sector organizations.

This will allow public authorities to take advantage
of modern cloud infrastructure without having to
share sensitive data with commercial cloud-service



providers, most of which operate in foreign countries.
Atthe same time, the government expects significant
savings from consolidating the 1,300 data centers
and server rooms that exist in the national admin-

istration today.

Task 4: Facilitate change through legislation
Animportant way to accelerate the digitization

of public services is to give formal legal status

to aspirational goals, such as the mandatory

digital provision of certain services or the “once
only” collection of citizen data. But enshrining

these principles as laws is not enough. National
governments can help to formalize digital objectives
by translating them into corresponding changes

in administrative rules; a public authority, for
instance, may need explicit permission to use

digital signatures in certain transactions, which

may necessitate complex rule changes. National
governments could help by scanning existing

laws to identify problematic rules and suggesting
appropriate changes, while also ensuring the “digital
readiness” of new rules. Denmark, for example,

has setup astanding committee to manage this

task. Membership consists of representatives from
ministries and national public authorities, as well as
regions and municipalities. The committee is chaired
by the head of the central digitization agency. Most
recently, it has trained its attention on the European
Union’s General Data Protection Regulation, which
takes effectin May 2018. This regulation harmonizes
data-protectionrules across the European Union
and seeks to give individuals greater control over how
datarelating to them are being used. The committee
has studied how the regulation can be translated into
national law without creating unnecessary obstacles

for digital innovation by public authorities.

Task 5: Incubate pilot projects and build

critical skills

Top digital workers often steer away from jobs

in governmentbecause of relatively low salaries,
inflexible career paths, and bureaucratic work
cultures. As aresult, public authorities often depend
primarily on resources from external service

Digitizing the state: Five tasks for national governments

providers; their internal capabilities remain weak.
National governments can alleviate this situation by
helping to incubate pilot digital initiatives, building
critical skills in the process. A good example of this
approach is the United States Digital Service (USDS).
This unit of the White House comprises more than
200 software engineers, user-experience designers,
and product managers who work with federal
agencies to launch digitization projects. The USDS
recruits most of its staff from leading technology
companies for alimited “tour of duty,” emphasizing
its public-service mission when advertising open
positions. With assistance from the USDS, anumber
of federal agencies have created “lighthouse”
success stories—for instance, amobile app that helps
borrowers navigate the complex repayment process
for student loans. Over time, public authorities that
work with the USDS might improve their internal
capabilities, as teams draw lessons from the unit’s
experts as they work alongside them.

Elements of a strong central digitization unit
Supporting the creation and management of digital
public services is a politically challenging endeavor.

It requires massive amounts of coordination and
communication by numerous stakeholders across the
public sector—not to mention significant resources
tobuild acommon IT infrastructure. Investments
that politicians authorize today may pay off only after
several years, perhaps after the leaders themselves
are out of office.

Itis therefore essential to establish a solid
bureaucratic foundation for digitization efforts—
lending some “administrative muscle” to anational
digitization strategy. Our research finds that the
countries with the highest levels of user adoption

of digital public services have created central
digitization units, wielding sizable staffs and
resources, to perform the five tasks we have outlined.
The Estonian Information System Authority, for
instance, employs more than 130 people. The Danish
Agency for Digitization has more than 200 staff. The
leaders of such central digitization units can hammer
out details, facilitate coordination with various

31



stakeholders across public authorities, and hold
everyone accountable by using incentives

and sanctions to keep digital initiatives moving
forward. These units should have a stable mandate
thatlasts beyond the next election. They should be
staffed with both technologists and bureaucrats,
and they should have control over—or, at least, some
influence over—alarge share of government spending
on digitization. Perhaps most critical for building
aculture of innovation, leaders in digitization units
should reportdirectly to a strong minister who is
publicly committed to digitizing the state.

Today’s frontrunners in digital public services
embarked on their transformation journeys because
politicians linked the changes to an urgent national
reform agenda. Denmark, for example, considered
digitization ameanstoreininthe administrative cost
of its welfare state and make it sustainable in the face
of aglobal financial crisis.

Notall governments will feel an equally strong
sense of political urgency. But one thingis clear:
they can no longer be digital laggards without
consequences. Citizens have come to expect great
digital services from private companies. If they do
notreceive the same type of user experience from
government, they may reduce their overall support
for public institutions. For their part, companies
facingincreased administrative burdens because of
outdated “analog” government services may perceive
laggard countries as less attractive places in which
to dobusiness.

McKinsey on Government May 2018

National governments’ role in promoting digitization
is clear; the potential for impact has been established.
Now is the time to make it happen.

" Martin Lundqvist and Peter Braad Olesen, “From waterfall to
agile: How a public-sector agency successfully changed its
system-development approach to become digital,” March 2016,
McKinsey.com.

2 Our research sample is limited to ten European nations: Austria,
Denmark, Estonia, France, Germany, ltaly, the Netherlands,
Poland, Spain, and the United Kingdom. The sample size is
limited because there is currently no globally comparable data on
user adoption of digital public services.

8 Bjarne Corydon, Vidhya Ganesan, and Martin Lundqvist, “Digital
by default: A guide to transforming government,” November
2016, McKinsey.com.

4 Statistics about the X-Road, Republic of Estonia Information
System Authority, ria.ee.

® Mehr Leistung fiir Blrger und Unternehmen: Verwaltung
digitalisieren. Register modernisieren, October 2017, Nationaler
Normenkontrollrat, normenkontrollrat.bund.de.

8 For more, see Act on Information Management Governance in
Public Administration, World Wide Web Consortium, w3.org.

” Agile delivery, GOV.UK service manual, gov.uk.
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How to improve student
educational outcomes:
New insights from data analytics

The success of societies depends, now more than ever, on the ability of young people to thrive
amid relentless change. Some countries, states, and municipalities have made great strides, but
many still struggle. Educators continue to debate what matters and what works.

Emma Dorn, Marc Krawitz, and Mona Mourshed

© Hero Images/Getty Images
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In aseries of education reports, we took a data-driven

approach to consider a few of the most active debates:

Do mind-sets matter? If so, to what extent? What
teaching practices work best? Does education
technology help? Our data come from the Program
for International Student Assessment (PISA),
administered by the Organisation for Economic
Co-operation and Development (OECD). Since
2000, the OECD hasregularly tested 15-year-

olds around the world on mathematics, reading,
and science. The most recent assessment, in

2015, covered more than half a million students
across 72 countries. This assessment concentrated
on science outcomes—which are therefore the focus
of our analysis. What makes PISA so powerful is
thatit goes beyond the numbers, asking students,
principals, teachers, and parents a series of questions
about their attitudes, behaviors, and resources.

We applied machine learning and advanced analytics
to identify factors that play a critical role in student
achievement. We have published five regional reports
to share these findings: on Asia-Pacific, Europe,
Latin America, the Middle East and North Africa
(MENA), and North America. Here, we summarize
the two findings that were consistent across all

five regions:

= Student mind-sets, such as motivation and
self-belief, have greater impact on student
performance than any other factor—and double
the effect of socioeconomic background.

= Thestudents with the best outcomes receive
teacher-directed instructionin mostorall
classes, together with inquiry-based teaching in

some classes.

Finding 1: Students’ mind-sets matter much
more than their socioeconomic background
Itishardly news that students’ attitudes and
beliefs—what we term their “mind-sets”—influence

their academic performance. But how much? To

McKinsey on Government May 2018

answer that question, we used a machine-learning
and feature-discovery tool to identify the 100 most
predictive variables—out of more than 1,000—from
the PISA survey. We then sorted these into five
categories: home environment, school resources and
leadership, teachers and teaching, student behaviors,
and student mind-sets.!

We separated mind-sets into two types: “subject
orientation” and “general mind-sets.” Subject
orientation refers to students’ attitudes about science
as adiscipline (because that was the focus of the 2015
PISA);itis measured by the degree to which they agree
with statements such as “T have funlearning science”
and “I aminterested in the universe and its history.”
General mind-sets refer to a student’s broader sense of
belonging, motivation, and expectations—as measured
by their agreement with statements such as “I feel

like I belong at school,” “I see myselfas an ambitious
person,” and “If I putin enough effort, I can succeed.”

We then determined how influential each category
was in predicting student performance. Our
conclusion: after controlling for all other factors,
student mind-sets are twice as predictive of students’
PISA scores than even their home environment
(Exhibit1). This finding and its magnitude are
consistent across all five regions—which amplifies

itsimportance.

Several mind-sets emerged as highly predictive of
performance in 2015. Top of the list was the ability
to identify what motivation looks like in day-to-
day life—including preparing for class, doing more
than expected, and working to perfection. We call
this “motivation calibration.” Students who scored
high in this mind-set outperformed others by between
12 and 15 percentin PISA science tests, depending
on theirregion. Students with high self-identified
motivation (“wanting to be the best” and “wanting
to get top grades”) also scored higher than those
without—butby alower margin of between 1 and

8 percent. Other mind-sets that were predictive of
performance in 2015 PISA included instrumental



Exhibit 1

Mind-sets eclipse even home environment in predicting student achievement.

Predictive power by category of variable by region, % share

Mind-sets:
Subject orientation

Mind-sets: Home

General

Asia

Europe

Latin America

Middle East and
North Africa

North American

Note: Figures may not sum to 100%, because of rounding.

Source: McKinsey analysis

motivation (believing that school science will be
useful for future career and life), a sense of belonging,
and having low test anxiety. All of these mind-sets
had a statistically significantimpact on score, even
controlling for socioeconomic status, school type,
and location.

These findings are consistent with those of previous
PISA tests. In 2012, for example, PISA asked about
growth versus fixed mind-sets. Specifically, students
answered questions about the extent to which

they agreed that their academic results were fixed

environment

Student
behavior

Teacher
factors

School

factors Other

(“Idobadly whether or not I study”) or could be
changed through personal effort (“If I putin enough
effort, I can succeed” or “If I wanted to, I could do
well”). Students with a strong growth mind-set
outperformed students with a fixed mind-set by 9 to
17 percent, depending on their region.

It was particularly striking that several of the mind-
sets we analyzed made the most difference for
students either in low-performing schools orin lower
socioeconomic quartiles. For students in schools with
low average test scores, a well-calibrated motivation
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Exhibit 2

mind-setis equivalent to vaulting into a higher
socioeconomic quartile. In low-performing schools,
students in the lowest socioeconomic quartile

who are well calibrated perform better than those
inthe highest quartile who are poorly calibrated
(Exhibit 2). This result was consistent across
allregions.

Mind-sets, of course, are not everything. They
cannot compensate for all economic and social dis-
parities; in general, being richer rather than poorer
remains a great educational advantage. But the PISA
evidence shows that mind-sets matter a great deal,
particularly for those living in the most challenging
circumstances.

So far, the academic research on this subject is both
nascent and predominantly US-based. Considering
itsimportance, establishing how mind-sets can be
shifted in a positive direction to improve student
performance should be a priority globally.

Finding 2: Students who receive a blend of
teacher-directed and inquiry-based instruction
achieve the best outcomes.

There are two dominant types of teaching practices.
The firstis “teacher-directed instruction,” in

which the teacher explains and demonstrates ideas,
considers questions, and leads classroom discussions.
The second is “inquiry-based teaching,” in which
students are given a more prominent role in their

Having a well-calibrated motivation mind-set can be equivalent to leapfroogging into a

higher socioeconomic quartile.

North America low-performing schools,' average PISA? science score, 2015

Bottom socioeconomic quartile students

Poorly calibrated

Well calibrated

395

Top socioecnomic quartile students

Poorly calibrated

Well calibrated

+16
451

510

L Schools with average PISA score of less than 480 (serving 37% of North American students). Statistically significant controlling for socioeconomic

status, school type, and location.
2 Program for International Student Assessment.

Source: OECD PISA 2015; McKinsey analysis
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Girls and science

Why don’t more girls embrace careers in science,
technology, engineering, and mathematics (STEM)?
That is a question that educators, policy makers,
and business leaders around the world are asking—
and the data from the Program for International
Student Assessment (PISA) can help answer.

Overall, there is not a meaningful achievement
gap between girls and boys, who score similarly
on the PISA science assessment. On average,
boys score four PISA points (0.8 percent) higher,
but girls outperform boys in science in 22 of

the 72 countries where the PISA assessment
was conducted. There are some more subtle
differences, however. For example, girls and boys
have very different expectations about future
careers in science. Boys are more than twice

as likely as girls to expect to work as engineers,
scientists or architects; and girls are more than
three times as likely to work in health professions.’

Looking specifically at the predictive mind-sets
highlighted in this article, we find that girls are
slightly more likely than boys to have strong
motivation calibration and to believe that their
school science work will be useful in the future.
But girls are also more likely to have high levels
of test anxiety and are less likely to say they find
a sense of joy in studying science. Our analysis

own learning—for example, by developing their own

hypotheses and experiments.

We analyzed the PISA results to understand the
relative impact of each of these practices. In all five
regions, scores were generally higher when teachers
took the lead. The more inquiry-based teaching was
used, however, the lower the average PISA scores
were. At first glance that looks like adamning verdict
oninquiry-based teaching. When we dig deeper

into the data, however, a more interesting story is

suggests that girls’ higher anxiety, in effect, cancels
out their higher motivation calibration and goes on
to affect the choices they make later in life. There
are distinct regional differences. In the Middle East
and North Africa (MENA), for example, girls have
more positive mind-sets on several dimensions,
including various aspects of motivation, as well

as a sense of belonging and joy in science.? In
North America, girls are much more likely to show
schoolwork- and test-related anxiety than boys:
while 45 percent of boys say they experience test-
related anxiety, 69 percent of girls do. Thisis a
bigger difference than in any other region.

Girls have the building blocks, when it comes to
academic outcomes and positive motivation mind-
sets, for STEM careers. If interventions were made
to decrease their sense of anxiety and increase
their enjoyment of science, the outcome might well
be more female STEM professionals.

! Excellence and equity in education, OECD PISA, 2015, Volume 1.

2n MENA, girls had higher levels of several positive mind-sets.
Motivation calibration: 58% of girls versus 44% of boys were well
calibrated. Self-identified motivation: 79% of girls and 69% of
boys had high self-identified motivation. Instrumental motivation:
36% of girls and 29% of boys had high instrumental motivation.
Sense of belonging: 42% of girls and 38% of boys had a strong
sense of belonging. Joy in science: 68% of girls and 63% of boys
had high joy in science.

revealed: the best results are achieved when the

two styles work together. The “sweet spot” is to use
teacher-directed instruction in most or almost all
lessons, and inquiry-based teaching in some lessons.

This pattern holds true across all five regions.

Across all regions, high levels of inquiry-based
teaching without a sufficient foundation of teacher
direction resultin lower student outcomes. What
differs across regions is the expected benefit from

moving to the sweet spot from a purely teacher-
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Exhibit 3

directed approach with little inquiry-based

teaching. In developed school systems with strong
performance on PISA overall, there is substantial
benefit—for example, an increase of 14 PISA pointsin
the European Union (Exhibit 3). In developing school
systems with weaker performance, the benefitis
much smaller—just one PISA pointin MENA and two

pointsin Latin America.

The benefits of teacher direction were also seen
in our analysis of the role of information and

communication technology (ICT) in the classroom.
Here we found that deploying ICT to teachers, rather
than to students, works best. For example, adding a
data projector to a classroom in Latin America has
30 times the impact on student scores as adding a
student computer to that same classroom. Across

all the regions that undertook the PISA student ICT
survey, providing students with e-book readers,
tablet computers, and laptops had anegative impact
ontest scores. These results evaluate only hardware,
not software, and do not account for ongoing rapid

Students who receive a blend of teacher-directed and inquiry-based instruction have the

best outcomes.

Point change in PISA' science score relative to baseline,?

Average score increase . or decrease .

Teacher-directed methods

None to few  Someto many  Many to all
lessons lessons lessons
_ \ | |
None to few .
lessons

Inquiry-based Some to many
methods lessons
Many to all
lessons

L Program for International Student Assessment.
zStatistically significant expected change in score controlling for PISA’s index for economic, social, and cultural status, public/private schools, and

The “sweet spot”
combines teacher-directed
instruction in most to all
classes and inquiry-based
learning in some

urban/rural location for all quadrants except for teacher-directed and inquiry-based instruction in all classes (-2), which was not significant at 95%

confidence level.

Source: OECD PISA 2015; McKinsey analysis
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Some kinds of inquiry-based teaching appear better than
others in improving student outcomes, and different practices
work best at different frequencies.

evolution in technology. Even so, they support the
finding that effective teacher direction is critical—
bothintechnology and learning.

Given the strong support in educational circles
forinquiry-based pedagogy, these results seem
counterintuitive. We offer two hypotheses. First,
students cannot progress to inquiry-based methods
without a strong foundation of knowledge, gained
through teacher-directed learning. Second, inquiry-
based teachingisinherently more challenging

to deliver, and teachers who attempt it without
sufficient training and support will struggle. Better
teacher training, high-quality lesson plans, and
school-based instructional leadership can help.

Itisalsoimportant to note that some kinds of
inquiry-based teaching appear better than others
inimproving student outcomes, and that different
practices work best at different frequencies. In
almost all regions, explaining how a science idea can
be applied has a positive impact on scores when

done in some, most, or even all lessons (between

20 and 30 PISA points for mostlessons across
regions). In developed regions, having students spend
time in the laboratory doing practical experiments
and drawing conclusions from these experiments
has animportant positive impact when done in

some lessons (30 PISA points in North America and
Oceania, for example). But this has a negative impact
when done too often, likely due to crowding out of
other activities.

In developing regions, however, these laboratory-

based practicums have either no significant impact

How to improve student educational outcomes: New insights from data analytics

or asmall negative one. We hypothesize that this

is likely because developing regions may lack the
equipment and teaching supervision to benefit from
these practices. These school systems may be better
offinitially focusing on consistent quality teacher-
directed instruction supported by lesson plans

and teacher coaching. With that in place, systems
canintroduce targeted inquiry-based teaching,
helping students to excel by giving them the
experience of conducting and drawing conclusions
from experiments.

School systems need to tread carefully in selecting
inquiry-based teaching practices, however. Our
analysis shows that thereis a set of practices that have
anegative impact on average student scores across
almost all regions—even when applied in only some
lessons. These practices include having students
design their own experiments, asking them to do
investigations to testideas, having a class debate
aboutinvestigations, and requiring students to argue
about science questions.

We should emphasize that inquiry-based practices
may bring benefits beyond improving student scores.
Experiencing inquiry-based teachingincreases
students’joyin science significantly more than
teacher-directed learning does (althoughitis
important to note that teacher-directed instruction
also has apositive correlation with more joy in
science, just not as strong an impact). This matters
because passion for a topicis linked to increased
perseverance in studying. Inquiry-based teaching
has asimilar positive impact on students’ belief that
science is worthwhile for their future careers.
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Overall, our analysis suggests that systems should Even asurvey as large and rigorous as the PISA
aimto balance inquiry-based methods with sufficient  assessment provides only some of the answers.

teacher-directed instruction to ensure that teachers Nevertheless, we believe that our findings provide
are able to explain scientific concepts clearly, and useful insights to guide policy makers as they pursue
that students have sufficient content mastery to their ultimate goal—improving the education and
fully benefit from inquiry-based teaching. In school thus the lives of students all over the world. B
systems whose outcomes are currently poor, an even

more directive approach may be appropriate asthey ' Each category was composed of several subvariables. For
drive improvement. example, home environment included parent education and

occupation, home and cultural possessions, language at home,
and immigration status. Student behaviors included skipping
school, activities before school, and use of information and
systems need to do to progress from one performance  communication technology outside school. School factors
level to the next—from poor to fair, from fair to good, included class size, school size, school resource level and
funding, and school autonomy. Teacher factors included
teacher qualifications, teacher professional development, and
teaching practices.

the pedagogical choices that can bestimprove student > See Michael Barber, Chinezi Chijioke, and Mona Mourshed, “How

outcomes—and shedding new light on the impact of the world’s most improved school systems keep getting better,”
November 2010, McKinsey.com.

Previous McKinsey research pinpointed what school

from good to great, and from great to excellent. Our
newest findings deepen those insights, highlighting

mind-sets on those outcomes.
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