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Abstract

Developing the ability to measure innovation as well as its drivers and effects is a first step to
refining innovation policies and understanding how innovation can be used to improve education.
Developing metrics also aims to set the basis for cumulative work on educational innovation and
innovation policy in education by providing countries with indicators that can be regularly updated
over time. The paper shows how this could draw on existing efforts in other sectors than education,
then presents a recent measurement attempt at the international level using existing international
education databases (TIMSS, PIRLS and PISA). After defining innovation and presenting the
methodology, the paper shows where process innovation lay in education in Italy and in OECD
countries. The conclusion highlights the link between innovation and improvement and notes some
of the limitations of the current approaches.

Sintesi

Sviluppare la capacita di misurare I’innovazione, i fattori che la promuovono ed i suoi effetti € un
primo passo per affinare le politiche di innovazione e comprendere come I’innovazione puo servire a
migliorare 1 processi educativi. Lo sviluppo di metriche ha I’obiettivo di gettare le basi per un lavoro
cumulativo sull’innovazione educativa e le politiche di innovazione in ambito educativo, fornendo ai
paesi degli indicatori che possono essere regolarmente aggiornati. L’articolo mostra come questo
processo potrebbe basarsi su sforzi gia effettuati in altri settori, quindi presenta un recente tentativo
di misurazione dell’innovazione a livello internazionale, utilizzando database internazionali esistenti
(TIMSS, PIRLS e PISA). Dopo aver dato una definizione di innovazione e presentato la metodologia,
I’articolo mostra in cosa consistono i processi di innovazione educativa in Italia e in altri paesi OCSE.
Le conclusioni evidenziano il nesso tra innovazione e miglioramento e segnalano alcuni limiti degli
approcci attuali.
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Introduction

In the last few decades, innovation has been increasingly regarded as a crucial factor in maintaining
competitiveness in a globalised economy. Innovation can breathe new life into slowing stagnant
markets, and act as a mechanism to enhance any organisation’s ability to adapt to changing
environments (Damanpour & Gopalakrishnan, 1998; Hargadon & Sutton, 2000). Both innovation
policies and theory have mainly focused on the business sector (Lekhi, 2007). Businesses need to
innovate in order to keep up with competition by introducing new products or services, improving
the efficiency of their production processes and organisational arrangements, or enhancing the
marketing of their activities in order to guarantee their survival.

Much more recently, policy interest has extended this “innovation imperative” from private
organisations to the provision of public services. Although public services, including education, tend
neither to operate within competitive markets nor have the same incentives to innovate as businesses
do (Lekhi, 2007), there are important arguments to push for innovation in education as a means to
maximise the value of public investment. Several recent national innovation strategies include
provisions for more innovation in the public sector (e.g. Australia, Finland, the Netherlands, Norway
and the United Kingdom) (OECD, 2010, 2015). Demographic pressures, burgeoning demand for
government services, higher public expectations and ever-tighter fiscal constraints mean that the
public sector needs innovative solutions to enhance productivity, contain costs and boost public
satisfaction. This will become even more important after the covid crisis and the recession that will
come out of it.

Education is a major component of government services: in 2016, public expenditure on
educational institutions accounted for 5% of the national income on average for OECD countries,
ranging from 3 to 6% depending on the countries. Innovations improving the effectiveness and
efficiency of such a large area of government spending could yield important benefits.

Innovation can add value to education in several ways.

First of all, educational innovations can improve learning outcomes and the quality of education
provision. The results of the Programme for International Student Assessment (PISA), Trends in
International Mathematics and Science Study (TIMSS), Progress in International Reading Literacy
Study (PIRLS) and of the OECD Survey on adult skills point to the need for innovation to improve
results in literacy, numeracy or scientific literacy in many countries. This would typically come
through changes in the balance in teaching and learning processes. For example, changes in the
educational system or in pedagogies can help customise the educational process. New trends in
personalised learning rely heavily on new school organisations and the use of ICT.

Second, education is perceived in most countries as a means to enhance equity and equality.
Innovations could also help enhance equity in the access to and use of education, as well as equality
in learning outcomes.

Third, public organisations are often under as much pressure as businesses to improve efficiency,
minimise costs and maximise the “bang for the buck”. Mulgan and Albury (2003) argue that there
has been a tendency for costs in all public services to rise faster than those in the rest of the economy,
and education is no exception. While this could be attributed to Baumol’s cost disease, i.e. to the
nature of the public service provision (which faces ever-rising labour costs and limited scope for
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transformative productivity gains), this may also be due to a lack of innovation (e.g. Foray & Raffo,
2012). Innovation, then, is regarded as a stimulus for a more efficient provision of these services.

Finally, education should remain relevant in the face of rapid changes to society and the national
economy (Barrett, 1998:288). The education sector therefore should introduce the necessary changes
that permit it to adapt to societal needs. Education systems, for example, face a need to adopt teaching,
learning or organisational practices that have been identified as beneficial to fostering “skills for
innovation” (Vincent-Lancrin, Gonzalez-Sancho et al., 2019; Winner et al., 2013).

The remainder of this article is organised as follows. In the next section I will highlight the benefits
of a measurement agenda on educational innovation and show how this relates to related efforts in
education and in other sectors of society. I will then present a recent attempt to do so at the
international level using existing international databases. After presenting the main aspects of
methodology, I will present some of the findings of the work with a particular emphasis on Italy. I
will then conclude by highlighting the link between innovation and improvement and note some of
the limitations of the current approaches.

1. Why should we have an agenda on measuring innovation in education?

Developing the ability to measure innovation as well as its drivers and effects is a first step to
refining innovation policies and understanding of it can be used to improve education. In the past few
years, the OECD project Measuring Innovation in Education has for example used three perspectives
for addressing these issues: 1) comparing innovation in education to innovation in other sectors (see
OECD, 2014); 2) identifying meaningful innovations across educational systems; and 3) constructing
metrics in order to examine the relationship between educational innovation and changes in
educational outcomes (OECD, 2014; Vincent-Lancrin, Urgel, Kar & Jacotin, 2019).

Developing metrics also aims to set the basis for cumulative work on educational innovation and
educational innovation policy by providing countries with indicators that can be regularly updated
over time (and a methodology to do so). This can partially rely on the use of existing international
data sets, as will be highlighted below, but other approaches should be developed to better analyse
and understand the drivers of innovation in the education sector and their effectiveness (see Vincent-
Lancrin, 2017).

1.1. How do we define innovation in education?

Many definitions of innovation are used in different contexts and disciplines, though, for statistical
purposes, the most widely accepted definition of innovation comes from the Oslo Manual
(OECD/Eurostat, 2018). Innovation is defined as “a new or improved product or process (or
combination thereof) that differs significantly from the unit’s previous products or processes and that
has been made available to potential users (product) or brought into use by the unit (process)”
(OECD/Eurostat, 2018). Simplifying the previous edition of the Oslo Manual, which categorised
innovation into product, process, marketing and organisation innovation, the new edition
distinguishes between two main types of innovation: “product” innovation and “process” innovation.
These two categories can easily be mapped against the four previous types of innovation.

Product innovation refers to innovation in goods and services, two categories that are sometimes
getting blurred, especially in the context of digitalisation. This is what we usually have in mind when
we talk about innovation. Process innovation refers to innovation in production processes or
activities, that is, “all activities under the control of an institutional unit that use inputs of labour,
capital, goods and services to produce outputs of goods and services”. In brief, process innovation
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mainly refers to innovation in organisational processes, even though processes can be broader:
“processes include policies that provide an overall strategy that drives a unit’s activities, activities
that transform inputs into outputs, and procedures that govern the detailed steps for activities to
transform inputs into outputs” (OECD/Eurostat, 2018).

Educational organisations (e.g. schools, universities, training centres, education publishers)
contribute to product innovation when they introduce new or significantly different products and
services, such as new syllabi, textbooks or educational resources, or new pedagogies or educational
experiences (for example e-learning or new qualifications). They contribute to process innovation
when they change significantly their organisational processes for producing their educational goods
or services. For example, they may change how teachers work together, how they group students and
manage other aspects of their learning experience; they may collaborate with other entities, use new
marketing and external relations methods, new forms of communication with students and parents,
etc. In the case of services such as education, products and processes may also be difficult to tell
apart.

New or significantly changed practices aim at improving the provision of education in one way or
another and should therefore be regarded as intended “improvements” (rather than proven ones).
While the definition of innovation of the Oslo Manual refers to new or “improved” products and
processes, the main emphasis lies in establishing shared standards about how “significantly different”
or “novel” the products or processes are (rather than demonstrating they are improvements). For some
goods and services, notably manufactured products, technical or cost improvements may be easy to
observe and document. This is not the case for all, though, and more difficult for processes. While
innovation usually aims at improving something, for example a firm’s bottom line or the performance
of a good, there is no guarantee that it achieves its goal.

Innovation is in fact merely a new or significantly changed (or different) product or process
introduced or implemented to bring about some form of improvement, whether this is successful or
not. As noted in the Oslo Manual, innovation does not necessarily result in desirable outcomes for all
parties. Specific innovations may also prove to be good or bad for society. And it usually takes time
to find out with some level of certainty whether they are improvements or not... Finding out if a
specific innovation is effective or not is the aim of intervention research using experimental
(randomised control trials) or quasi-experimental methods (natural experiments, etc.), this is usually
not the role of statistical measures even though they can sometimes be used to this effect. There is
however a lot of available research and information on specific pedagogical practices, for example
thanks to meta-analyses of interventions (e.g. Hattie, 2008; OECD, 2010; Education Endowment
Foundation, 2018).

1.2. What are the different ways to measure innovation in education?

Two broad approaches to measuring innovation in education have been used so far, aligned with
existing approaches to measuring innovation in the public sector.

The first broad approach to measuring innovation in education is the adaptation to education of
national innovation surveys’ methodology (e.g. the EU Community Innovation Survey). Such
surveys offer well-established tools for measuring innovation and have been used for several decades
in the private sector. In recent years, there were some efforts to adapt them for a use in the public
sector (e.g. Bloch & Bugge, 2013).

Measuring Innovation in Education: A New Perspective (OECD, 2014) explored this approach
and presented indicators based on the analysis of two surveys asking graduate questions about

80



WUL RESEARCH

Open Journal of IUL Universi ty

innovation in their work environment, in line with the methodology of the Community Innovation
Survey. Rather than firm representatives, as is usually the case in innovation surveys, it was
employees working in different sectors of the economy who were surveyed. This “innovation survey”
approach has recently been implemented to measure innovation in education in Hungary. An
innovation survey was designed and administered to 5.000 educational units from all sub-systems
(from pre-school to higher education) and connected to pupil performance thanks to the regular
national evaluations (Halédsz, 2018; Halasz et al., 2020). The survey exhibited good levels of
innovation in all systems and exhibited strong associations between innovation and performance in
the case of low-performance schools. In Australia and New Zealand, a survey of management and
service innovations within universities was carried out with a similar methodology (Arundel et al.,
2016). A similar approach was also used in the Netherlands to analyse innovation in secondary
education (Haelermans, 2010).

The second broad approach that has been used to measure innovation in the public (and business)
sector is inspired by surveys of organisational change. These surveys typically measure the
dissemination of specific innovations in work practices, for example computers or organisational
practices (e.g. Greenan and Lorenz, 2013; MEADOW Consortium, 2010). They typically focus on
“process innovation” within organisations to provide an overall picture of innovation. Measuring
Innovation in Education: A New Perspective (OECD, 2014) and Measuring Innovation in Education:
What has Changed in the Classroom (Vincent-Lancrin, Urgel Kar & Jacotin, 2019) also adapted this
approach and measured innovation as a new or significantly changed process, practice, organisational
or marketing method observed at the education system level through micro-data collected within
schools. The emphasis is particularly placed on change in practices. Contrary to the “organisational
change” surveys, change was measured by comparing reports on similar practices at different points
in time. This publication also adopts this approach.

Other approaches to identify (rather than measure) innovation have also contributed to the better
understanding of what innovations may transform education. Examples are the annual New Horizon
reports by EDUCAUSE and formerly the New Consortium Media (Adams Becker et al., 2018).

2. A recent attempt at identifying innovation in education

One recent attempt to measure innovation in education was proposed in the OECD report titled
Measuring Innovation in Education: What has Changed in the Classroom? (Vincent-Lancrin, Urgel
Kar and Jacotin, 2019), using the Programme on International Student Assessment (PISA), Trends in
International Mathematics and Science Study (TIMSS) and Progress in International Reading
Literacy Study (PIRLS) databases. As a dedicated survey could not be developed, innovation is
operationalised as representing a significant change in selected key practices in education (and mix
thereof). The repeated cross-sectional nature of these surveys makes it possible to map trends over
time. The indicators allow identifying how much change students in a given country were exposed to
over a decade.

The indicators measure process innovation at the system level — and represent an aggregation of
what has changed in a representative classroom in the covered countries. They tell what percentages
of students in a system are exposed to a given practice at more or less 10 years of interval (depending
on our data source). They identify whether and to what extent some practices have gained or lost
ground within a system — in the literal sense that more or less students have been exposed to them. If
a given practice has increased significantly in a country, for example the use of computers in maths
lessons, this is considered to be a process innovation: observers waking up from a decade-long sleep
would find that students are experiencing significantly different instruction methods than when they
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fell asleep. The same is true if the practice has significantly lost ground. Should they be significant
in magnitude, both the spread and contraction of a practice correspond to an innovation for a given
system and its students.

How much change counts as significant? There is no definitive answer to this question. The Oslo
Manual acknowledges this as a key comparability challenge within and across countries and suggests
that innovation survey respondents should be given a same reference point to identify what to report
as innovation. Our methodology makes the challenge different. Given that innovation is not directly
reported by one individual in a retrospective manner, but inferred from the reporting on the prevalence
of the same practice at two different points in time by a representative sample of students, teachers
or school principals, the challenge does not lie with the respondents but with those interpreting the
observed change. For example, the degree to which the adoption of a teaching practice by 10% more
teachers can be considered innovative depends on the context: it may be considered a more significant
change in a country in which 10% of teachers used the practice than in a country in which 70% of
teachers already used it. For that reason, while focusing on the change and its magnitude, providing
readers with the actual prevalence of the practice is also important. Translating these changes in
percentage points into effect sizes provides a standardised measure to assist us in making our
judgment about the significance of the difference: the greater the effect size, the higher the magnitude
(and likelier the “significance’) of change over time. A common practice is to refer to effect sizes
below 0.2 as “small”, from 0.2 to 0.4 to as “moderate”, and over 0.4, as “large”. This is a continuum
though, and people may choose their own thresholds.

2.1. What educational practices can be covered?

Using existing datasets limits the practices that can be covered as those were not designed to collect
information about innovation or even about “innovative practices”. The study covers 158 educational
practices. Most of them (107) are pedagogical practices used by teachers during their reading,
mathematics and science instruction in primary and secondary education. These pedagogical
innovations cover a large number of teaching and learning strategies in reading, mathematics and
science, including information about the use of homework and assessment. Because the international
data we used aimed to contextualise international assessments of students, the coverage of practices
is not as comprehensive as one might have wished to assess innovation in all its dimensions, nor
targeting enough emerging practices. Only practices that experts and policy makers deemed important
to document 10 years ago could be covered. Given the limited comparative international information
available on tertiary education, only primary and secondary education could be covered.
Notwithstanding these limitations, the covered practices correspond to key teaching and learning
practices that countries and a community of international experts deemed important enough to be
repeatedly documented to understand the performance of education systems in terms of learning
outcomes.

One strength of the methodology is to clearly know which practices contribute to innovation within
a country, whereas most innovation surveys identify innovation in generic terms (broad types of
innovation), leaving the innovations unnamed. One other strength is that our innovation indices
synthesise a large number and types of practices rather than just a few, as is usually the case with
composite indices. This is particularly important when one focuses on one particular sector
(education). Innovation surveys usually aim to compare different sectors of the economy, which
makes the identification of relevant practices more difficult.
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2.2. Is innovation necessarily “innovative”?

One frequent criticism of this approach is that the practices themselves are not necessarily
“innovative”, in the sense that they are not necessarily those that would come to mind when thinking
about educational innovation. An emerging practice such as the flipped classroom is for instance not
covered. While it would certainly be worthwhile to measure the prevalence of practices that were
recently introduced in the education sector, there is no international (and perhaps even national)
dataset covering the uptake of these practices. Moreover, identifying relevant practices internationally
may not be trivial. Such an approach was beyond the scope and budget of this project. Moreover,
many of the “innovative” practices we have in mind correspond to “product innovation”, that is, the
introduction of new (or significantly changed) goods and services. In this study, the focus was on
process innovation, and so the novelty does not lie in the “what” but in the “how”.

Measuring the diffusion or disappearance of educational practices remains an important and valid
measure of innovation at the system level and for policy purposes. Given that teaching and learning
is a mix of different practices, the appearance of new or “innovative” practices are not necessarily
what changes the most significantly the educational process within a country. While learning by
memorisation is an old pedagogical strategy, its disappearance from formal education would be a
noticeable innovation to students in most systems. Its significant increase would also be an
innovation: students would then be exposed to a significantly different teaching and learning process.
In short, what is innovative here is not located in the nature of the practice itself, but in its use.

The word “innovative” can be particularly misleading in our context. Where we observe
significant change in students’ learning environment, there is innovation. This does not imply that
the new practices (or mix thereof) are more innovative than the previous ones. Neither does this imply
that the countries where more innovation has been observed in the past decade are intrinsically more
“innovative”: they have in fact just experienced more innovation in the way education is delivered
over the past decade. This may have been different in the past and may be different in the future given
that innovation is often governed by cycles. The situation may also be different for other types of
innovation. Innovation can also be conceived as a mix of “alternative” practices that remain at the
margins of education systems, or whose uptake remains limited (OECD, 2013). Documenting the
prevalence of different practices within as system allows one to identify which practices are
“mainstream” and which are “alternative” (or still relatively marginal in a system).

3. Pedagogical innovation in Italy and other OECD countries

The previous section presented the main aspects of the methodology. This section turns to some
of the results of the work, comparing Italy to the average OECD countries. As a way to summarise
the battery of indicators, composite indices were built, grouping different practices by level of
education or by category. The details on how those indices were built are available in the OECD
report. For the sake of space, the paper only gives hyperlinks to the mentioned figures. Figure 1
summarises the innovation indices of Italy compared to the OECD average.

3.1. Innovation intensity

On average there has been a moderate level of process innovation in educational practices in
primary and secondary education in the OECD area. The average innovation index for an OECD
country amounts to 30 (that is, an aggregated effect size of 0.30 over the multiple practices included
in the index (the effect size was multiplied by 100 by convenience). (See the methodology for the
calculation of the innovation indices in Vincent-Lancrin et al., 2019). As mentioned above, an effect
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size of 0.30 is generally considered a “moderate” effect. On average, students have experienced a
different mix of teaching and learning practices compared to their peers at the same level 10 years
ago. There is a fair level of innovation in primary and secondary education and depicting it as devoid
of innovation is certainly ungrounded. However, as innovation has remained moderate rather than
large in the past decade, education and teaching processes are not quite the same as what they used
to be, but education is still easily recognisable (and one can understand that many feel that education
does not innovate). As was also the case in the first edition of Measuring Innovation in Education,
the innovation focus was not the same across countries — and may challenge the idea of a
“globalisation” of education. Apart from the increase in peer learning for teachers, the increase in the
use of ICT in school work and the slight decrease in access to computers, changes in educational
practices have not been consistent across countries. In spite of stronger international learning across
countries, there is no convergence in the adopted changes.

Italian students have experienced similar changes in their learning environment as their OECD
peers, as Italy exhibits an overall index of 29 (that is, an effect size of 0.29 of all its different
pedagogical practices). This means that Italy’s classroom and school practices have changed over the
past 10 years, but moderately.

Italy’s profile is in many ways similar to the OECD average profile (see Figure 1). Process
innovation in education has been equally distributed across primary and secondary education.
Innovation in reading and maths has been higher than in science education. However, Italian students
have experienced much more change in reading than their OECD peers (with an innovation index of
32, against 27 for the OECD average), and less in maths (with an index of 31 against 35 for the OECD
average). This suggests that teachers introduced more new practices or new balances in their practices
in reading.
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FIGURE 1 - EDUCATION INNOVATION INDICES FOR ITALY AND THE OECD.

(VINCENT-LANCRIN ET AL., 2019)
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3.2. Technology-related innovation

Most people associate innovation to (information and communication) technology, perhaps
because this is the most visible form in an increasingly digital world. While innovation in educational
practices is not necessarily related to technology, innovation in the availability of computers and in
the use of ICT in student’s school work have actually been strong drivers of change over the past
decade.

In almost all countries, students have experienced small decreases in the availability of desktop
computers and tablets for use in their reading, maths and science lessons, as well as less desktop
computers available in school.

The Russian Federation and New Zealand are the only two exceptions. This is a paradoxical trend,
confirmed by several country-level studies. However, access to desktop remains very high: 80% of
secondary students on average still have access to desktop computers at school, and an increasing
share have had access to laptop computers. In Sweden and Denmark where the share of secondary
students having access to desktop computers in school has dropped to around 65%, 85-90% of
students could access laptops in school in 2015. By contrast, students having access to desktops
decreased significantly in Poland and Japan (to about 65%) without any notable increase in access to
laptops, so that there was arguably no strong substitution effect. The availability of computers and
tablets during lessons has decreased (be it in mathematics, science or reading). This downward trend
may be explained by a variety of reasons: the greater availability of computers at home may have
changed the role of computers in school, mobile phones and personal computers may be used under
a “bring your own device” policy, etc.

The decrease in the availability of computers has been accompanied by an intensified use of
computers and information technology. This is the case in all covered countries, except Portugal,
Chile, and to a lesser extent Ireland. A greater percentage of students having access to computers use
them in their lessons and for their schoolwork. On average, in an OECD education system the share
of students using computers to practice their maths skills and procedures at least once a week has
increased by 42 percentage points in primary education (to 51%) and by 23 percentage points (to
32%) in secondary education. The average share of students using computers to practice their science
skills and procedure at least once a week increased by 17 percentage points in primary education and
15 percentage points in secondary education (to 22% and 26% respectively). And in reading, the
average share of students using computers to write stories and texts at least once a week increased by
10 percentage points (to 34%). Looking up for ideas and info on computers in mathematics, science
and reading is a new practice that has spread quickly over the past decade, with a significant increase
by 27 percentage points in primary mathematics (from 3 to 31% of students doing it on average), and
by around 20% in secondary mathematics (from 5% to 23%), primary and secondary science (22 to
39% and 17 to 38%, respectively), and primary reading (30 to 52%). The use of computers to access
information has thus continued to spread across systems and emerged and diffused quickly in
mathematics.

The trend in Italy has been somewhat different than in the average OECD country. Italy has
experienced about the same level of ICT innovation intensity than other countries, but the
composition is different. Italian students have experienced an equivalent amount of decrease and
increase in computer availability. One area that has been a significant change in Italy was the decrease
in the availability of computers (including tablets) in reading lessons in primary education. Between
2006 and 2016, the share of primary students having access to computers in their reading lesson went
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down from 80% to 21%, a 59% decrease that makes it a big change in their learning environment.
The OECD average in computer availability for this purpose was at 50% in 2016 (see Figure 11.14
in Vincent-Lancrin et al., 2019). Interestingly, the trend was opposite for primary students in maths
and in science, who had more often computers to use during their lesson, and even more so for
secondary education students in science. In those two areas, Italy was one of the 4 countries that has
experienced the most increase in computer availability over this period. As the share of students that
have access to computers in science and maths remained slightly below the OECD average in 2016,
this was a catching up effect.

Computer availability and computer use are not necessarily related. The changes in computer use
have been much greater in Italy than in other countries, with an average innovation index of 44
(against 33 on average in an OECD country). An effect size above 0.44 is considered as large... Most
of the changes went in the direction of a diffusion of the use of computers in learning practices. The
most spectacular one is the increase of the use of computers in reading lessons to look up for new
information (perhaps especially given the decrease in computer availability in reading lessons): the
share of students asked to use their computers this way at least once a week in their reading lesson
went up from only 7% in 2006 to 66% in 2016 (see Figure 2). Over a 10 year period, what was
arguably a very marginal teaching and learning practice became mainstream. The same can be
observed in maths and science lessons, where computers have also been used for that purpose (see
indicators 23 to 25 in Vincent-Lancrin et al., 2019). In science, primary students in Italy have even
experienced the most change in this domain across countries, with the share of students looking up
for information and ideas increasing from 25% to 65%, way above the 39% OECD average.
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FIGURE 2 - 4TH GRADE STUDENTS USING COMPUTERS TO LOOK UP FOR INFORMATION IN READING
LESSONS (VINCENT-LANCRIN ET AL., 2019) (details)

All this innovation related to the use of ICT can easily be related to major reforms that have been
carried out in Italy over the period, notably the National plan for digital schools (Piano Nazionale
Scuola Digitale) that was launched in 2007 (for a review, see Avvisati et al., 2013) and continued
under the so-called Buona Scuola policy reform.
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3.3. Pedagogical innovation

Pedagogical innovation in mathematics, science and reading lessons is the main focus of the study.
At the OECD level, the largest innovation lay in independent knowledge acquisition and homework
practices, followed by both rote learning and active learning practices. It is noteworthy that the
innovation indices related to technology is independent from the one in pedagogies (as some
pedagogical practices can be implemented with technology). For example, the main innovation in
independent knowledge acquisition lay in the use of computers during lessons to look up for ideas
and information. In science and reading, the practice has increased by around 20 percentage points
on average in the OECD area, but already concerned 20 to 30% students at the beginning of the
studied period. Because independent knowledge is mainly based on the use of computers to look up
for information and ideas, it is not surprising that Italy had so much change in this area over the past
decade. In many countries, the real innovation is in mathematics for which it was hardly used 10
years ago; in Italy, as mentioned above, this is an innovation in all subject areas.

Learning by memorising and drilling is often opposed to active learning. However, they can also
go hand in hand. The spread of both types of practices has been moderate but has gone in the same
upward direction. Memorising rules, procedures and facts in at least half of the maths and science
lessons has gained ground. The share of students concerned expanded from 22 to 43% in primary
maths education and increased by about 15 percentage points in primary and in secondary science
lessons to reach about one student in two. In Italy, this was the second area where there has been the
most change. In secondary education, the share of students asked to memorise rules, procedures and
facts went up from 17% in 2007 to 58% in 2015 (against an OECD average at 47%); in maths, in
secondary education it went up from 33% to 74% (compared to an OECD average at 52%) (see
Figures 3 and 4). Active learning practices in science have spread too. Italy is aligned with the OECD
trend in this regard. For example, the share of students asked to plan or design an experiment in at
least half of their lessons increased from 25 to 47% in primary education between 2007 and 2015,
and from 8 to 28% in secondary education (see Figures 5 and 6). Here again, Italy has largely caught
up with other OECD countries in the use of those practices.
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3.4. Innovation in teacher professional development

One of the most remarkable innovations in school systems in the past 10 years lay in how teachers
developed their professional knowledge. Professional learning is an essential input in education and
has a strong connection with innovation, as the promotion of innovation in a sector is ultimately about
individual, organisational and sectorial learning.

The share of students taught by teachers who took part in peer learning increased considerably,
while those taught by teachers who attended a formal teacher training in the past two years remained
stable. Given the importance of peer learning for professional development, this is good news. In
some countries, a strong increase in peer learning seemed to have been accompanied by a strong
decrease in formal teacher training — an innovation which is more difficult to assess as such. On
average, the share of students with teachers who participated in a formal teacher training programme
remained relatively stable. The OECD average usually points to a small decrease that rarely exceeds
10 percentage points. In Italy, there was no innovation in this domain, in fact much more stability
than in other countries (see Figure 1).

The diffusion of teacher professional development through peer learning has been (on average)
the largest innovation experienced by students in the OECD area, notably in secondary education.
The share of secondary students having a teacher discussing how to teach a particular maths or science
topic has increased in all covered countries, and by 21% on average (from 41 to 62% in maths, and
39 to 60% in maths). In Italy, teacher peer learning has spread significantly, with an index of 36 (or
effect size of 0.36). Among primary education teachers, exchanging on how to teach the different
subjects was more common than in other countries, and remained high, with 66% of students having
teachers exchanging about how to teach in 2015 (against 65% on average at the OECD level). This
is the same when it comes to teacher collaboration in planning their lessons: in primary education,
this was already very common in 2005 and it did not change in 2015. However, among secondary
maths and science teachers, those practices spread significantly and caught up with the level in other
OECD countries: between 2007 and 2015, teacher exchanges on how to teach went up from 30% to
60% in maths, and 30% to 62% in science; and students having teachers collaborating in planning
and preparing their lessons went up from 21% to 51% in maths, and 21% to 52% in science (see
Figures 7-10). Clearly, professional collaboration among teachers was a big innovation in secondary
education, at least in science and mathematics.
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Concluding remarks

As a conclusion I would like to highlight that the approach highlighted above is just the beginning
of a long but necessary journey.

Innovation and education systems’ performance

Ultimately, innovation should be about improvement, and the main reason why countries should
monitor changes (or lack thereof) is to understand and monitor whether changes in educational
practices lead to progress, to identify which changes or combination of changes lead to improvement
of specific outcomes. At the very least, measuring innovation helps monitor whether intended
changes did translate into actual change in practices — and to see whether innovation policies in
education, where they exist, produce the expected levels and types of innovation.

At this early stage of our measurement effort, we can assess the strength of associations between
innovation and certain educational outcomes, and, more importantly, start raising some questions and
assumptions about the relationship between innovation and educational outcomes. Any deeper
analysis would require more granular analysis using experimental designs, or at least longitudinal
data that allow for the tracking of students over time, of their outcomes and of their corresponding
teaching and learning environment. Many assumptions about the possible effect of educational
innovation in general or specific innovation on various educational outcomes remain to be proven or
more carefully examined. This is a common limitation of innovation study in any sector of society.

In the past decade, innovation in education has been associated with the improvement of academic
learning outcomes, both in primary and secondary education. In countries where there has been more
change in educational practices, students’ scores to international assessments have improved more on
average. This is also generally true at the disciplinary level. More innovation in science education is
associated with more improvement in science scores in primary and secondary education; countries
where primary reading lessons have changed the most have also usually had more improvement in
reading. A positive association also exists in maths education, but only at the primary education level.
Other outcomes such as student satisfaction or the enjoyment of science have also increased more
where there was more innovation. Innovation is not always accompanied by better outcomes though.
In secondary education, countries that experienced more innovation have not improved their learning
outcomes the most in mathematics, and no relationship with student satisfaction could be found. In
Italy, only learning outcomes in maths in secondary education have improved, while most other
results have remained stable.

Innovation in education should in principle only be encouraged when its benefits outweigh its
costs — and if it is an improvement compared to the status quo. While in practice this is not feasible,
because the generation of evidence and cost-benefit analysis is too slow (and relatively uncertain),
this remains an important objective, and more research on the effects of specific educational practices
and of their combination should be encouraged at the local, regional, national and international levels.
This implies that while more innovation is not always better and that it is difficult to value the
intensity of innovation as such. This is true for many other aspects of the things we measure. Take
expenditures for example. Having more expenditures in education is not good in itself: only the
expenditures that contribute to educational quality and improvement are worthwhile. Nonetheless,
countries know how much they spend on education, how many teachers they have per students, etc.
Measuring innovation is not a plea for “innovation for the sake of innovation”, but just a means to
know what is going on in an education system and to develop and improve explicit innovation
policies, as is the case in most other sectors of society.
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Change and innovation surveys

I have discussed above some possible misunderstandings on innovation, notably the ideas that
innovation is a proven improvement and that we can recognise innovation thanks to the “innovative”
or original nature of the concerned practices. One important point to keep in mind is that the measures
of innovation in education that we have presented correspond to process rather than to product
innovation. It does not cover all aspects of innovation. Moreover, one virtue of measuring innovation
is that it makes the construct explicit, including its limitations. In many ways, this is what makes
innovation and its multiple facets better understood — and thus easier to make actionable. A common
criticism of our study lies in the operationalisation of innovation as a novelty or a significant change.
Is innovation not more than a mere change? It is true that things change unintentionally. For example,
we change as we age, whether we want it or not. Practices tend to change over time, following a slow
drift which is not always conscious. So what is missing from the change idea is the intentionality, the
willingness to change things deliberately to improve some outcome — be it efficiency, equity, quality,
effectiveness, etc. When we look what the significant changes have been over a 10 year period, we
cannot tell for sure whether those changes were “intended” — however, the likelihood that big changes
in the use of a practice were accidental is relatively small.

Where does innovation come from in education? It can be the result of different processes,
especially when it happens in the classroom. It can be mandated or incentivised by local authorities
or central governments as part of reforms or regulatory measures. It can be willingly adopted with no
hierarchical incentives or mandates as part of the circulation of knowledge (training, peer learning,
independent learning), the perceived demands of students and parents, feedback loops from data, the
persuasiveness of “evidence”, the introduction of new products on the education market, etc. When
big changes happen in classroom and school practices, it is likely that it is the result of somebody’s
will, either teachers or policy makers. It is also likely that teachers, who have some level of autonomy
in their classrooms, change significantly their practices when they believe them to be beneficial.
Ideally, we would want to know for which outcome, but this is not easy in a sector where there is no
unique “bottom line” but a multiplicity of objectives.

While existing international datasets already provide us with important information about
innovation, improved measures of innovation in education would entail more specific studies. This
can notably be done through the development of innovation questionnaires and instruments that
countries or local authorities could implement at their level. What is clear though is that our current
ignorance about what innovations are taking place within education systems, what is changing and is
remaining stable, what the obstacles to improvement are, etc., does not help stakeholders to
implement effective interventions or adopt good practices — and promote good innovations (and avoid
bad ones). This will only be possible when countries become more active in measuring what they
promote and get a better sense of the practices within their education systems.
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