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Abstract

Visualising data is a key analytical and communicative tool, particularly for complex phe-
nomena such as school dropout. This article examines how national and international
educational bodies (e.g., UNESCO, the EU and the Italian Ministry of Education) depict
dropout, highlighting issues stemming from non-standard definitions, heterogeneous
indicators and incomplete data. These limitations reduce the effectiveness of such repre-
sentations, which often fail to capture the phenomenon’s dynamic nature or guide timely
interventions. The article stresses the need to improve data accessibility through clearer
communication and to adopt longitudinal approaches enabling more accurate tracking of
educational trajectories, thereby supporting more effective educational policies.
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1. Introduction
It is well known that the human brain processes and interprets visual information

more quickly than descriptive text or numbers in a spreadsheet. This efficiency stems
from the fact that the human visual system operates in parallel, identifying “preattentive”
features (such as color, orientation, and size) within milliseconds, long before conscious
cognitive analysis begins [1].

In fact, messages conveyed through visualisation tend to remain in the recipients’
memory for longer, as the brain utilizes dual-coding mechanisms that link visual imagery
with semantic meaning, enhancing long-term retention [2].

The development of digital technologies and the increasing ability to automatically
convert text and data into graphical representations has led to the widespread use of
infographics for visually presenting information, data and knowledge [3].

Data visualisation thus emerges as a practice that is both communicative and analytical,
capable of exploiting the potential of the human visual system to encode and convey
information in simple, accessible forms. Friendly [4] defined it as “the representation of
quantitative and qualitative information in such a way that the viewer can see patterns,
trends, or anomalies, as well as constancy or variation, in ways that other forms—text and
tables—do not allow”.

While this definition encompasses qualitative data, visualisation is traditionally asso-
ciated with the quantitative domain. However, it is crucial to acknowledge that much of
the data produced and analysed ultimately relates to human lives and experiences [5].
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In education, particularly in relation to complex issues such as school dropout, visuali-
sation plays a vital role in facilitating understanding of the problem and guiding the design
of targeted, effective interventions.

Visual analytics transform raw educational statistics into “actionable insights”, en-
abling educators and policymakers to identify systemic vulnerabilities and early warning
signs that would otherwise be hidden in static reports [6].

2. School Dropout and Data Visualization
There is no universally accepted definition of “school dropout” [7,8], nor a standard-

ised criterion for measuring it [9]. Interpretations of the phenomenon depend on the
adopted definitions [10]. Debate ranges from viewing dropout as a broad concept encom-
passing any form of irregularity or deviation from a linear educational trajectory [11], to
restricting it solely to dropping out or exiting the education and training system [12].

Besozzi [11] identifies two critical issues: firstly, the risk of reducing dropout to a
generic “complex phenomenon”, thereby hindering in-depth analysis; and secondly, the
tendency to equate it exclusively with “school leaving”, thus narrowing its scope. Accord-
ing to the author, dropout comprises a variety of factors resulting in missed, incomplete
or irregular participation in educational services, such as low attainment, grade repetition
and prolonged absences, ultimately leading to dropout—understood as the most critical
and terminal stage of a process that can manifest in various ways [13].

Dropout has a significant impact not only on a country’s social and economic fab-
ric [14], but also on individuals. It undermines life prospects, hinders entry into the labour
market and limits access to stable, well-paid employment. It also has negative repercussions
on health and overall well-being [15,16].

Therefore, it is crucial that the phenomenon is represented accurately in order to pro-
vide reliable information to all stakeholders and guide informed educational practices and
policies [17]. However, as it is widely described as a “complex and multidimensional” real-
ity [18], its definition and the indicators employed often prove inconsistent and imprecise,
as do the modes of graphical representation.

Don Lorenzo Milani already highlighted these issues in Lettera a una profes-
soressa [19], where he stressed the need for rigorous analysis of statistical representations
of the phenomenon for communicative and educational purposes [20]. Don Milani em-
phasised the key features of scientific work: a consistent format based on “objective rules
applicable to all and forever”, and truthful content, defined as work that “comes closer
to the truth the more valuable it is” [19]. The Lettera aimed to “overcome the abyss of
inequality” (where) by addressing the issue of “dropout” (what) through the use of clear,
shareable statistical evidence (how). To this end, Don Milani employed various forms of
representation, addressing both the parents of “dispersed” students and those interested in
a more in-depth analysis through what he termed ‘indigestible tables’.

3. The Research
This study aims to analyse how various national and international educational agen-

cies (e.g., UNESCO, the EU and the Italian Ministry of Education) graphically and statisti-
cally represent the phenomenon of early school leaving, highlighting areas of convergence
and divergence.

A qualitative analysis was conducted using grounded theory [21,22] by coding the
different forms of representation. This approach enabled the definitions of the phenomenon
to be examined based on two main categories: (a) the type of representation adopted
(tabular or graphical) and (b) the indicator/definition used as a reference.
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The agencies analysed were selected based on a criterion of educational governance
stratification: from global organisations (such as UNESCO and UNICEF), which focus on
the Sustainable Development Goals, to continental bodies (such as Eurostat), which are
responsible for monitoring EU policies, and finally to national institutions (such as MIM
and INVALSI), which are in charge of operational management.

The analysis assessed the coherence between the chosen statistical indicator and
the representation’s capacity to inform its intended audience (policy makers, teachers
or the general public), rather than merely describing the morphological features of the
visualisations. Specifically, the coding process examined whether graphical simplification
enhanced communicative immediacy at the expense of analytical rigour, or vice versa.

3.1. International Organization

UNICEF [23] primarily presents data on dropout through tables broken down by
educational level and country, accompanied by regional aggregations (see Table 1). The
indicators used are the out-of-school rate, which is defined as “the percentage of children or
young people in the official age range for a given level of education who are not attending
pre-primary, primary, secondary or higher education”, and the completion rate, which is
defined as “the percentage of a cohort of children or young people who are three to five
years older than the intended age for the final year of each level of education (primary,
lower secondary or upper secondary) who have completed that level of education”.

Table 1. UNICEF representation [23].

Total Total Female Male Rural Urban Poorest Second Middle Fourth Richest

East Asia & Pacific EAP – – – – – – – – – –

Europe & Central Asia ECA – – – – – – – – – –

Eastern Europe &
Central Asia EECA – – – – – – – – – –

Western Europe WE – – – – – – – – – –

Latin America &
Caribbean LAC 93 93 93 91 95 89 93 95 95 97

Middle East &
North Africa MENA 61 61 61 53 67 44 50 56 55 60

North America NA – – – – – – – – – –

South Asia SA 81 80 81 78 87 67 78 84 88 93

Sub-Saharan Africa SSA 59 59 59 52 77 38 50 61 73 84

Eastern & Southern
Africa ESA 65 65 65 60 81 48 58 66 75 87

West & Central Africa WCA 54 54 54 42 73 28 43 56 70 81

Least developed
countries 55 55 55

World 73 73 73 68 82 58 68 74 80 87

The data are drawn from household surveys conducted over the past ten years.
On the other hand, UNESCO [24] primarily uses graphical representation (see Figure 1)

and also employs the out-of-school rate indicator. This is defined as the percentage of
children and young people in the official age range who are not enrolled in pre-primary,
primary, secondary or higher education.
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Figure 1. UNESCO representation [24].

However, according to its own website, although these data are considered a potential
gold standard for estimating dropout and enrolment rates, they have certain limitations.
Firstly, many countries lack the statistical infrastructure necessary to produce complete
and reliable enrolment data. Secondly, population estimates and administrative enrolment
counts are compiled separately, inevitably generating inconsistencies.

At the European level, the reference organization is Eurostat (https://ec.europa.eu/
eurostat/statistics-explained/index.php?title=Early_leavers_from_education_and_training
(accessed on 30 September 2025)). Eurostat uses graphical representations to compare differ-
ent countries and employs the ELET (Early Leavers from Education and Training) indicator.
This is expressed as a percentage of individuals aged 18 to 24 who meet certain criteria, as
a proportion of the total population in the same age group (see Figure 2).

Figure 2. Eurostat representation [25].
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3.2. National Organization

Reports recently published by the Ministry of Education and Merit (https://mim.gov.it/
web/guest/-/scuola-domani-al-mim-il-seminario-su-offerta-formativa-e-poverta-educativa-
l-evento-in-collaborazione-con-l-invalsi (accessed on 30 september 2025)) were analysed at
the national level. The Ministry defines the “dropout rate” as the percentage of students
who interrupt their schooling without a valid reason during the school year and do not
re-enrol the following year, calculated as a proportion of the total number of students
enrolled at the beginning of the year. To facilitate understanding of the phenomenon,
the data are presented in various graphical formats, starting with a regional breakdown
(Figure 3), followed by analyses by gender and country of origin, and finally by trends over
time (Figure 4).

Figure 3. Regional representation by the Ministry of Education and Merit (MIM) [26].

 

Figure 4. Representation of the rate over the years by the MIM [26].

Finally, INVALSI is the only organisation to use the term “implicit dropout” (see
Figure 5), referring to individuals who “do not reach the minimum level of competence
required to participate successfully in society” [27,28]. The graphical approach here is
also similar to that adopted by the Ministry of Education and Merit (MIM). However, to
measure explicit dispersion, the indicator used is early leaving of the education system
(Figure 6).
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Figure 5. Representation of implicit dropout [26].

 

Figure 6. Representation of early leaving rate [26].

4. Discussion
A comparative analysis of graphical and statistical representations of school dropout

shows that the variety of definitions and indicators significantly affects understanding
of the phenomenon (see Table 2). As mentioned in the introduction, data visualisation
is an essential analytical tool for identifying patterns, trends and anomalies that may be
overlooked in a purely textual or tabular analysis [4]. However, the findings suggest that
this potential is hindered by the lack of a shared language of definitions among national
and international educational agencies.

International organisations adopt different approaches depending on their respective
aims. For example, UNICEF adopts the completion rate and presents data in tabular form,
which enhances accuracy and detailed analysis, albeit at the expense of communicative
immediacy. This creates an “accessibility deficit”: while the tables are scientifically rigorous,
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they are so complex that they require a high level of statistical literacy to understand, which
could limit their impact on immediate policymaking.

Table 2. Results summary.

Agency/Institution Indicator Used Presentation Mode Strengths Limitations

UNICEF Completion rate Table

Precise; allows detailed
and disaggregated
analysis; useful for

longitudinal studies

Not very intuitive for
the general public;
requires statistical

skills

UNESCO Out-of-school rate Chart

Immediate; easy to
communicate to media

and policymakers;
strong visual impact

Risk of
oversimplification;

potentially less
accurate data *

Eurostat

ELET (Early
Leavers from

Education and
Training)

Chart

Enables comparisons
across EU countries;
well-established and
widely recognized

definition

Reduces dropout to a
single age group; does

not capture implicit
dropout

MIM (Italy) Dropout rate Various charts

Specific to the national
context; useful for
internal education

policies

Difficult to compare
internationally;

fragmented definitions

INVALSI (Italy) Implicit dropout or
early exit Indicators + charts

Highlights a “hidden”
form of dropout; useful

for targeted
interventions

Not comparable with
international

indicators

By contrast, UNESCO focuses on the out-of-school rate, represented through simple,
easily interpretable graphs, with the aim of raising public awareness and mobilising
political and social attention. However, this extreme visual synthesis risks ‘flattening’ the
phenomenon, potentially obscuring the nuanced root causes and individual educational
trajectories in favour of a representation that is more alarming but less diagnostic.

Eurostat uses the ELET (Early Leavers from Education and Training) indicator to
enable systematic comparisons across European countries. However, its focus on the
18–24 age range excludes early or implicit forms of dropout, revealing the limitations of
partial indicators when faced with the multidimensional complexity of the phenomenon.
From an analytical perspective, these maps are effective for making geographical compar-
isons, but they fail to capture the dynamic nature of dropping out of education, treating it
as a static census event rather than an ongoing process.

At the national level, the Ministry of Education and Merit (MIM) places particular
emphasis on internal management and breaks down data by region, gender and students’
background, as well as identifying longitudinal trends. While this approach facilitates
targeted interventions within schools, it limits international comparability. By introducing
the concept of implicit dispersion, INVALSI broadens the perspective beyond dropout
alone to include students who are formally enrolled but lack the minimum competencies
required to participate effectively in society.

While this represents a significant analytical advancement, the lack of international
harmonisation for this specific indicator creates a “visual fragmentation”, whereby inno-
vative data remains trapped in national “silos” that cannot communicate effectively with
global datasets.
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The findings confirm the point made in the introduction that, although data visu-
alisation is powerful, it risks losing effectiveness if the underlying data are inaccurate,
incoherent or untimely. Tables provide analytical rigour and allow for longitudinal track-
ing, but they are less accessible to general audiences. Graphs, on the other hand, enhance
communication and public engagement, but they may oversimplify complex phenomena.
Therefore, a combination of both modes appears to be the most effective strategy for rec-
onciling scientific rigour with public understanding, as demonstrated by Don Lorenzo
Milani [19].

5. Conclusions
The analysis highlights that the current representation of school dropout is fragmented

and often constrained by non-uniform definitions, heterogeneous indicators, and delayed
data. A twofold commitment is therefore required: first, to make data more accessible
and understandable by presenting it in a clear and coherent way that communicates effec-
tively with both policymakers and the general public; and second, to adopt longitudinal
approaches that accurately and promptly track educational trajectories, enabling targeted
interventions based on up-to-date evidence.

To achieve these objectives, it is essential to integrate different visual modes by com-
bining tables and graphs to reconcile analytical rigour with communicative immediacy.
It is also necessary to develop indicators that go beyond dropout alone by incorporating
implicit dropout and deficits in basic competencies. Simultaneously, sharing definitions
and indicators among national and international agencies would enable more coherent
comparisons and a more integrated understanding of the phenomenon. Only then can a
genuine prevention strategy be adopted, identifying early warning signs and intervening
before dispersion becomes irreversible.

In summary, combining up-to-date data, inclusive indicators and effective visual
representations is a strategic tool for promoting equity, reducing inequalities and address-
ing early school leaving in all its dynamic, multidimensional complexity, not merely a
statistical exercise.
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