
The adoption of digital technology has resulted in many changes in education and 
learning, yet it is debatable whether technology has transformed education as many 
claim. The application of digital technology varies by community and socioeconomic 
level, by teacher willingness and preparedness, by education level and by country 
income. Except in the most technologically advanced countries, computers and devices 
are not used in classrooms on a large scale. Moreover, evidence is mixed on its impact. 
The short- and long-term costs of using digital technology appear to be significantly 
underestimated. The most disadvantaged are typically denied the opportunity to 
benefit.

In asking ‘A tool on whose terms?’, the Report shows that regulations 
for technology set outside of the education sector will not necessarily 
address education’s needs. It is released along with a #TechOnOurTerms 
campaign, calling for decisions about technology in education to 
prioritize learner needs after assessment of whether its application 
would be appropriate, equitable, evidence-based and sustainable.

It provides a compass for policy makers to use when making these 
decisions. Those in decision-making positions are asked to look down 
at where they are, to see if technology is appropriate for their context, 
and learning needs. They are asked to look back at those left behind, to make 
sure they are focusing on the marginalized. They are reminded to look up at whether 
they have evidence on impact and enough information on the full cost needed to make 
informed decisions. And, finally they are asked to look forwards, to make sure their 
plans fit their vision for sustainable development.

The report underscores the importance of learning to live both with and without digital 
technology; to take what is needed from an abundance of information but ignore what 
is not necessary; to let technology support, but never supplant, the human connection 
on which teaching and learning are based. The focus should be on learning outcomes, 
not digital inputs. To help improve learning, digital technology should be not a substitute 
for but a complement to face-to-face interaction with teachers.

Supporting the sixth Global Education Monitoring Report is a new series of country profiles 
on PEER, a policy dialogue resource describing policies and regulations related to 
technology in the world’s education systems.

Since wars begin in the minds of men and 
women, it is in the minds of men and women that 
the defenses of peace must be constructed

Can technology solve the most important 
challenges in education?

S H O R T  S U M M A R Y

It would cost 
USD 1 billion per 
day to maintain 
connectivity for 

education in poor 
countries
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Foreword
During the COVID pandemic, distance-learning tools – via the Internet but also via radio and television – showed just how 
useful and necessary they could be. However, they also revealed their limits.

Indeed, this period highlighted a deep-rooted tendency to see technological solutions as a universal tool, suitable for all 
situations, an inevitable form of progress. This confusion between the tool and the solution, between the means and the 
end, is what this report invites us to address, by highlighting three paradoxes – three popular misconceptions.

Firstly, there is the promise of personalized learning. Very often, this powerful hope leads us to forget the fundamental 
social and human dimension that lies at the heart of education. It is worth reiterating the obvious: no screen can ever 
replace the humanity of a teacher. As underlined in the UNESCO ‘Futures of Education’ report, published in 2021, 
the relationship between teachers and technology must be one of complementarity – never of substitutability.

While technology promises easier access to education, the reality is that digital divides still exist, to the point of actually 
increasing educational inequalities – which is the second paradox that this report highlights. During the pandemic, almost 
a third of pupils did not have effective access to distance learning – unsurprisingly, since only 40% of primary schools 
worldwide currently have Internet access. Even if connectivity was universal, it would still be necessary to demonstrate, 
from a pedagogical point of view, that digital technology offers real added value in terms of effective learning, especially 
at a time when we are all becoming aware of the risks of excessive screen time.

The last paradox, and by no means the least, is that, despite the desire to make education a global common good, the role 
of commercial and private interests in education continues to grow, with all the ambiguities that entails: to date, only one 
in seven countries legally guarantees the privacy of educational data.

These three pitfalls can be avoided, which is why our report makes two strong recommendations that should serve as a 
compass. Firstly, it recommends that the best interests of pupils should systematically take precedence over any other 
consideration – particularly commercial considerations. Secondly, it recommends that technology should be seen as a 
means, never an end.

To make these recommendations reality, UNESCO is calling on its Member States to ensure the fair, equitable and safe 
development of educational technologies. This means establishing appropriate normative frameworks and setting 
standards in terms of privacy, access to data, non-discrimination and screen time. It also means launching ambitious 
public action and international cooperation programmes, to support access to connectivity and open educational 
resources, and to train teachers on these new and constantly evolving issues.

The conclusions of this report are therefore a starting point to build on, in particular by identifying teaching methods that 
really work remotely and by continuing research on these subjects to inform public action. Always with the same goal in 
mind: ensuring that technology serves education, not the other way round.

Audrey Azoulay 
Director-General of UNESCO
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Foreword
Education and technological innovation are intrinsically interlinked. New ideas lead to digital transformation, which feeds 
back in turn to help us improve education systems. Together, education and technology can lead to holistic system level 
quality improvement and greater equity. 

Before becoming Minister, my education led me to work with multiple technologies to develop prosthetic sockets for 
amputees, a system that enables people to walk with greater comfort; to walk to school and on through life.  My role then 
as both Minister of Basic and Senior Secondary Education and as Chief Innovation Officer for the Government of Sierra 
Leone continued to draw on this link and the benefits that can come from imagining technology as an enabler.

This report highlights the extent to which the relationship between education and technology is delicate, however, 
in particular digital technology. Understanding when and how to use and not to use technology to serve our educational 
objectives is becoming a critical skill for 21st century education leaders. There are multiple benefits, for instance, that 
come from handling the data generated by education systems and using it to improve the effectiveness and efficiency of 
our education systems to cater for the education needs of all children. 

In Sierra Leone, we understand this.  Data brought by technology can give us a picture of the health of our education 
system, just as it can help us make sure that the learning journeys of each and every child is on the right path. Our push for 
radical inclusion is not only fuelled by, but depends upon data.  We count everyone so that no-one is left out.  Our EdTech 
strategy is firmly synchronized with our long-term vision of delivering inclusive, quality education for all learners and 
teachers. 

When it works well, the data we generate in our education system is the best guide for the policies we need to implement 
to make things better. This is true for policy makers as it is for teachers, school directors, teachers, parents and 
communities. Our leaders in primary schools are now prepared to use tablets to collect and apply dynamic data to manage 
their schools; to oversee teacher registration, student enrolment and attendance. 

There are benefits in speed and efficiency. Building systems based on unique student and school identifiers as we have 
done since 2018. Our digitized annual school census can flag up an issue far faster than many physical inspection visits 
could do - albeit we need both. 

Problem areas such as inequality in school and inefficient resource distribution can also be prevented if we can visualize it.  
This report reminds us that the use of geospatial data does just that. It remains nascent in low- and lower-middle-income 
countries, even though it is needed there the most. In Sierra Leone, we are looking at ways of maximizing these 
innovations with a GIS tool that considers new school locations based on poverty, population and flood risk data. 
It identifies where we have blind spots; where we could improve; and where we could learn from. 

Efficiency benefits can also come in some instances from technology’s ability to roll out policy reforms far and fast. 
Increasingly, this report documents, countries are buying into the undeniable advantages that come from using 
technology for teacher professional development, for instance. This breaks down barriers related to location or time; it 
is cost-effective, fosters teacher-to-teacher collaboration and improves teaching practices.  In Sierra Leone, we combine 
audio, visual and digital resources with printed workbooks to enhance teacher training and bring excitement around 
technology’s potential into pedagogy from the start. 

But this report also shows that seamlessly moving to a new tech-savvy system of management is not always easy or 
cheap. Perhaps unsurprisingly, there is a gap between the expected benefits of technology on education management 
and their realization. Seemingly trivial issues such as maintenance and repair of infrastructure can be ignored or 
underestimated. Sometimes the very objective of improving learning is forgotten when learning analytics are designed. 
We may forget to account for our capacity and resources. 
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CHAPTER 13 

TARGET 4.2 

By 2030, ensure that all girls and boys have access to quality early 
childhood development, care and pre-primary education so that they are 
ready for primary education

GLOBAL INDICATORS 
4.2.1 � – Proportion of children aged 24–59 months who are developmentally on track in 
health, learning and psychosocial well-being, by sex 

4.2.2 � – Participation rate in organized learning (one year before the official primary entry 
age), by sex

THEMATIC INDICATORS 
4.2.3 � – Percentage of children under 5 years of age experiencing positive and stimulating 
home learning environments

4.2.4 � – Gross early childhood education enrolment ratio in (a) pre-primary education and (b) 
early childhood educational development

4.2.5 � – Number of years of (i) free and (ii) compulsory pre-primary education guaranteed in 
legal frameworks

Early childhood education
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STATISTICAL TABLES1

1	 The statistical tables are accessible on the GEM Report website at: https://en.unesco.org/gem-report/statistical-tables.

2	 This means 2020/21 for countries with a school year that overlaps two calendar years and 2021 for those with a calendar school year. The most recent reference 
year for education finance for the UOE countries is the year ending in 2019.

3	 The countries concerned are most European countries, non-European Organisation for Economic Co-operation and Development (OECD) countries, and a changing 
set of other countries.

4	 Where obvious inconsistencies exist between enrolment reported by countries and the United Nations population data, the UIS may decide not to calculate or 
publish enrolment ratios for some or all levels of education.

Table 1 presents basic information on demographic and 
education system characteristics as well as on domestic 
education finance. Tables 2–7 are organized by each of 
the seven Sustainable Development Goal (SDG) 4 targets 
(4.1–4.7) and three means of implementation (4.a–4.c). 
The tables mainly focus on the SDG 4 monitoring 
framework of 44 internationally comparable indicators: 
12 global and 32 thematic indicators. An additional 
indicator, ‘Proportion of children/young people prepared 
for the future, by sex’, is the product of the two global 
indicators of SDG target 4.1. The tables also include 
additional indicators, which are not formally part of the 
SDG 4 monitoring framework, such as transition from 
primary to secondary education and student mobility.

METHODOLOGICAL NOTES
Most data in the statistical tables come from the UNESCO 
Institute for Statistics (UIS). Where the statistical tables 
include data from other sources, these are mentioned in 
footnotes. The most recent UIS data on pupils, students, 
teachers and education expenditure presented in the 
tables are from the March 2023 release and refer to 
the school year or financial year ending in 2021.2 These 
statistics refer to formal education, both public and 
private, by level of education. The statistical tables list 
209 countries and territories, all of which are UNESCO 
Member States or associate members. Most report their 
data to the UIS using standard questionnaires issued 
by the UIS itself. For 46 countries, education data are 
collected by the UIS via the UIS/OECD/Eurostat (UOE) 
questionnaires.3

 
 

POPULATION DATA
The population-related indicators used in the statistical 
tables, including enrolment ratios, number of out-of-school 
children, adolescents and youth, and number of youth 
and adults, are based on the 2019 revision of population 
estimates produced by the UN Population Division. 
Because of possible differences between national 
population estimates and those of the United Nations, 
these indicators may differ from those published by 
individual countries or by other organizations.4 In the 
2019 revision, single year age data are not provided 
for countries with a total population of less than 
90,000. For these countries, as well as some special 
cases, population estimates are derived from Eurostat 
(Demographic Statistics), the Secretariat of the Pacific 
Community (Statistics and Demography Programme) 
or national statistical offices.

ISCED CLASSIFICATION
Education data reported to the UIS are in conformity with 
the International Standard Classification of Education 
(ISCED), 2011 revision. Countries may have their own 
definitions of education levels that do not correspond 
to ISCED 2011. Differences between nationally and 
internationally reported education statistics may be due  
to the use of nationally defined education levels rather 
than the ISCED level, in addition to the population issue 
raised above.
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