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Foreword

What wise parents want for their children is what governments should want for all children.
Everywhere, children from wealthier families will find open doors to a successful life. But
children from poor families often have just one single chance in life, and that is a good school
that gives them the opportunity to develop their potential. Those who miss that boat rarely catch
up, as subsequent education opportunities in life tend to reinforce early education outcomes.
Achieving greater equity in education is not just a social justice imperative, it is also a way to use
resources more efficiently, and to increase the supply of knowledge and skills that fuel social and
economic development and cohesion.

Most education systems now recognise this challenge. The discourse in education policy has
advanced considerably from equality (where the assumption was that all students benefit from
the same support), to equity (where all students get the support they need), to justice (where all
students succeed because inequities in opportunities have been redressed). And yet, successive
PISA assessments have shown that, in most countries, a student’s or school’s postal code
remains one of the best predictors of success in education. So what stands between educational
aspirations and reality?

PISA 2015 offers an important innovation by integrating a survey of teachers into the assessment;
Effective Teacher Policies presents first findings from this survey. To some extent these findings
are encouraging: more than half of the 69 countries and economies with comparable data now
invest more teachers per student into disadvantaged than privileged schools. At the same time,
few countries succeed in attracting the most qualified teachers to the most challenging schools.
Quite the opposite, in fact: in most countries, teachers in disadvantaged schools are less-qualified
and less-experienced, and principals feel that the lack of qualified teachers is a major barrier to
overcome disadvantage and improve learning. This makes a big difference, because while the
gap in academic achievement between advantaged and disadvantaged students seems unrelated
to differences in class size, inequalities in outcomes are much larger in countries where teachers’
qualifications and experience are inequitably distributed.

Intuition might suggest that where the hiring of teachers is centrally managed, teacher allocation
would end up being more equitable. But the data suggest otherwise. In those countries where
schools have greater autonomy over the hiring of teachers and over establishing their salaries,
the quality of teachers seems to be better aligned to meet the needs of students and schools.
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That obviously doesn’t mean that increasing school autonomy will improve equity in teacher
allocation. But it does suggest that school systems with an enabling and flexible work organisation
that places considerable responsibility at the frontline also tend to be good at establishing
conditions that better align resources with needs. So it is possible to reconcile aspirations for
greater flexibility with the need to ensure quality, equity and coherence in school systems.

The report also shows that high-performing education systems tend to emphasise clinical
education as part of initial teacher education; they provide bespoke opportunities for in-service
teachers’ professional development; and they put teacher-appraisal mechanisms in place that
have a strong focus on teachers’ continuous improvement. We know those things now because
the OECD no longer collects data from students and teachers in isolation, but in a way that
allows the two sets of data to be analysed jointly —and, intentionally, not at the level of individual
teachers and schools, but in a way that provides education systems with insights into how to
ensure that every student benefits from excellent teaching. This marks a major step forward for
PISA's aim to help countries design more effective policies.

Of course, that is all easier to say than to do. It will always be difficult for teachers to allocate
scarce additional time and resources to the children with the greatest need. People who laud the
value of diversity in classrooms are often talking about the classes other people’s children attend;
it is hard to convince socio-economically advantaged parents whose children go to school with
other privileged children that everyone is better off when classes are socially diverse. Policy
makers, too, find it challenging to allocate resources where the challenges are greatest and
where those resources can have the biggest impact, because poor children usually don’t have
someone lobbying for them.

But what could be more important than better supporting those teachers and schools working in
the most difficult circumstances with holistic approaches in which teachers feel backed in their
professional and personal life when they take on additional challenges, and when they know
that additional effort will be valued and publicly recognised?

The results from PISA show that this can be done, and in some countries — and in some schools
in many countries — even the most disadvantaged children are high performers. It is within our
means to deliver a future for millions of learners who currently do not have one.

Aiﬁc(ﬁc—-cr ecQeicte
Andreas Schleicher
Director for Education and Skills
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Executive Summary

Teachers are the most important resource in today’s schools. Improving the effectiveness,
efficiency and equity of schooling depends, in large measure, on ensuring that competent people
want to work as teachers, that their teaching is of high quality and that high-quality teaching
benefits all students.

Teacher policies are the regulations and principles that shape the development of teachers and
what they do. This report explores three teacher-policy questions: How do the best-performing
countries select, develop, evaluate and compensate teachers? How does teacher sorting across
schools affect the equity of education systems? And how can countries attract and retain talented
men and women to teaching?

WHAT THE DATA TELL US

Using data from the 2015 cycle of the Programme for International Student Assessment (PISA)
and other related databases, this report shows that:

= A variety of approaches to selecting and evaluating teachers, and a wide range of career and
compensation structures for teachers, can be found across the best-performing countries in
PISA. But at least three elements tend to be common to high-performing countries’ professional
development policies for teachers: a mandatory and extended period of clinical practice as
part of pre-service teacher education or of the induction period; the presence of a variety of
bespoke opportunities for in-service teachers’ professional development, such as workshops
organised by the school; and teacher-appraisal mechanisms with a strong focus on teachers’
continuous development.

On average across countries and economies that participated in PISA 2006 and PISA
2015, increases in school responsibility for selecting teachers for hire were associated with
improvements in student achievement; reductions in school responsibility were associated
with declining student achievement. However, the causal nature of this association cannot be
determined.

= [n 2015, a majority of countries and economies that participated in PISA compensated
disadvantaged schools with smaller classes and/or lower student-teacher ratios. However, in
more than a third of countries and economies, teachers in the most disadvantaged schools
were less qualified or less experienced than those in the most advantaged schools.
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= Gaps in student performance related to socio-economic status were wider in countries
where socio-economically disadvantaged schools employed fewer qualified and experienced
teachers than advantaged schools.

= Greater school autonomy for managing teachers is associated with more equitable sorting of
teachers across schools.

= In 2015, and on average across OECD countries, about 4.2% of 15-year-old students expected
to work as teachers — a greater proportion than the current share of teachers in the adult
population.

= In2015, in many countries, students who expected to work as teachers had weaker mathematics
and reading skills than students who expected to work in other professions that, like teaching,
require at least a university degree. The skills gap between students who expected a career in
teaching and students who expected a career as other professionals was often larger in low-
performing countries than in top-performing countries. At the same time, the OECD Survey of
Adult Skills shows that, in most countries, the literacy and numeracy skills of teachers are on
par with those of other college graduates.

= Countries with higher teachers’ salaries (relative to GDP) had, on average, larger shares of
students who expected to work as teachers. And while in all countries girls were more likely to
expect a career in teaching than boys, students” expectations of a teaching career were more
gender-balanced in countries with higher teachers’ salaries. However, there is no evidence
that higher salaries attract high-achieving students into the teaching profession more than low-
achieving students.

WHAT THESE RESULTS IMPLY FOR POLICY

The findings show that, contrary to what is often assumed, high-performing systems do not
enjoy a natural privilege simply due to a traditional respect for teachers; they have also built
a high-quality teaching force as a result of deliberate policy choices, carefully implemented
over time. The findings also show that there are multiple models from which other countries
can derive inspiration. The fact that high performers are found on three continents and within
different traditions of public governance and employment implies that incremental reforms,
progressively implemented over time and within the constraints set by larger school policies and
social contexts, can go a long way towards improving a system’s capacity to select, develop and
retain more effective teachers, and ensure that the most talented teachers operate in the most
challenging schools and classrooms.

Opponents to school autonomy often voice concerns that greater independence of schools might
lead to greater disparities in student performance and, perhaps more worryingly, to an education
system that exacerbates existing economic and social inequities. However, the data suggest
that this is not the most common result of greater school autonomy. In fact, many countries
have been able to combine extensive autonomy of schools with strong incentives to ensure that
schools prioritise student learning over other considerations, and with compensatory funding
mechanisms to ensure that equity is not jeopardised. If school leaders have some freedom to
adapt teachers’ responsibilities, working conditions and pay to reflect the difficulty of tasks, they
are better able to attract the most talented teachers to the most challenging classrooms.

© OECD 2018 EFFECTIVE TEACHER POLICIES: INSIGHTS FROM PISA
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Still, the report shows that inequities in access to quality teachers and teaching affect both
countries with centralised traditions and countries with decentralised traditions of teacher
selection and allocation; and that they are strongly related to inequities in learning outcomes
between advantaged and disadvantaged students.

These results imply that most countries could do more to oversee how teachers are allocated
to schools. This includes not just monitoring the number of teachers, but also keeping a close
eye on their qualifications, experience and effectiveness. Any teacher policy that aims to tackle
student disadvantage should strive to allocate quality teachers, and not just more teachers, to
underserved students.

In addition to limiting the inequitable sorting of teachers across schools, many education
systems can also do more to address the needs of all teachers, particularly novice teachers, in
disadvantaged schools. Much can be done during initial training and, later, through mentoring
and bespoke professional-development opportunities, to equip teachers with the skills needed to
work in disadvantaged schools and with an understanding of the social contexts of those schools
and their students. Supporting teachers in their most challenging tasks could also help ensure that
experienced teachers remain in the profession.
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Reader’s Guide

Data underlying the figures
The data referred to in this volume are presented in tables available on line. A full list of
links to access the tables is included in Annex B.

These symbols are used to denote missing data:
a The category does not apply in the country concerned. Data are therefore missing.

¢ There are too few observations or no observation to provide reliable estimates (i.e. there
are fewer than 30 students or fewer than 5 schools with valid data).

m Data are not available. These data were not submitted by the country or were collected
but subsequently removed from the publication for technical reasons.

Country coverage

This publication features data on 72 countries and economies, including all 35 OECD
countries (indicated in black font in figures) and 37 partner countries and economies
(indicated in blue font in figures).

The statistical data for Israel are supplied by and under the responsibility of the relevant
Israeli authorities. The use of such data by the OECD is without prejudice to the status of
the Golan Heights, East Jerusalem and Israeli settlements in the West Bank under the terms
of international law.

Two notes were added to the statistical data related to Cyprus:

Note by Turkey: The information in this document with reference to “Cyprus”
relates to the southern part of the Island. There is no single authority representing
both Turkish and Greek Cypriot people on the Island. Turkey recognises the Turkish
Republic of Northern Cyprus (TRNC). Until a lasting and equitable solution is found
within the context of the United Nations, Turkey shall preserve its position concerning
the “Cyprus issue”.

Note by all the European Union Member States of the OECD and the European Union:
The Republic of Cyprus is recognised by all members of the United Nations with the
exception of Turkey. The information in this document relates to the area under the
effective control of the Government of the Republic of Cyprus.

B-S-J-G (China) refers to the four PISA-participating China provinces: Beijing, Shanghai,
Jiangsu and Guangdong.
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International averages

The OECD average corresponds to the arithmetic mean of the respective country
estimates. It was calculated for most indicators presented in this report. For some
indicators, data may not be available for all countries, or specific categories may not
apply. Readers should, therefore, keep in mind that the term “OECD average” refers to
the OECD countries included in the respective comparisons. In cases where data are not
available or do not apply for all sub-categories of a given population or indicator, the
“OECD average” may be consistent within each column of a table but not necessarily
across all columns of a table.

In analyses involving data from multiple years, the OECD average is reported on consistent
sets of OECD countries, and several averages may be reported in the same table.
For instance, the “OECD average-35” refers to the average across all 35 OECD countries,
and is reported as missing if fewer than 35 OECD countries have comparable data; the
“OECD average-33” includes only 33 OECD countries that have non-missing values across
all the assessments for which this average itself is non-missing. This restriction allows for
valid comparisons of the OECD average over time.

For analyses based on teacher questionnaire data, the average across the 18 countries
and economies participating in this optional component of PISA 2015 was computed
(Average-18).

Rounding figures

Because of rounding, some figures in tables may not add up exactly to the totals. Totals,
differences and averages are always calculated on the basis of exact numbers and are
rounded only after calculation.

All standard errors in this publication have been rounded to one or two decimal places.
Where the value 0.0 or 0.00 is shown, this does not imply that the standard error is zero,
but that it is smaller than 0.05 or 0.005, respectively.

Reporting student data

The report uses “15-year-olds” as shorthand for the PISA target population. PISA covers
students who are aged between 15 years 3 months and 16 years 2 months at the time of
assessment and who are enrolled in school and have completed at least 6 years of formal
schooling, regardless of the type of institution in which they are enrolled, and whether
they are in full-time or part-time education, whether they attend academic or vocational
programmes, and whether they attend public or private schools or foreign schools within
the country.

Focusing on statistically significant differences

This volume discusses only statistically significant differences or changes. These are denoted
in darker colours in figures and in bold font in tables. See Annex A for further information.
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Abbreviations used in this report

ESCS PISA index of economic, social and cultural status
GDP Gross domestic product

ICT Information and Communications Technology
ISCED International Standard Classification of Education
ISCO International Standard Classification of Occupations
PPP Purchasing power parity

S.D. Standard deviation

S.E. Standard error

Score dif. Score-point difference

% dif. Percentage-point difference

Further documentation
For further information on the PISA assessment instruments and the methods used in PISA,
see the PISA 2015 Technical Report (OECD, 20171)).

Statlinks

This report uses the OECD StatLinks service. Below each table and chart is a url leading to
a corresponding Excel™ workbook containing the underlying data. These urls are stable
and will remain unchanged over time. In addition, readers of the e-books will be able to
click directly on these links and the workbook will open in a separate window, if their
internet browser is open and running.

Reference

OECD (2017), PISA 2015 Technical Report, PISA, OECD Publishing, Paris, www.oecd.org/ [1]
pisa/data/2015-technical-report/.
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Overview:
Teacher Policies Matter

This chapter defines teacher policies and the scope of this report. It then
presents the main findings about the variation and effectiveness of teacher
policies based on analyses of data from the Programme for International
Student Assessment (PISA) and related databases. It concludes by outlining
the implications for education policy and practice.

Note regarding B-S-J-G (China)

B-S-J-G (China) refers to the four PISA participating China provinces : Beijing, Shanghai, Jiangsu, Guangdong.
Note regarding CABA (Argentina)

CABA (Argentina) refers to the Ciudad Auténoma de Buenos Aires, Argentina.

Note regarding FYROM

FYROM refers to the Former Yugoslav Republic of Macedonia.

A note regarding Israel

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use of
such data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements in
the West Bank under the terms of international law.
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The quality of an education system depends on the quality of its teachers; but the quality of
teachers cannot exceed the quality of the policies that shape their work environment in school
and that guide their selection, recruitment and development.!

Analyses in this report use students’ performance in assessments of science, reading and
mathematics, and students’ reports about the school climate, to indicate the capacity of schools
and school systems to deliver excellent, equitable and inclusive education. While excellence,
equity and inclusion are the effects of many causes, good teacher policies are the foundations on
which successful school systems are built. Examples of effective teacher policies can therefore
be found by analysing how the most successful schools and systems select, recruit and develop
their teachers. The report builds on the analytical framework for teacher policies, developed in
the publication, Teachers Matter (OECD, 2005)), and updated subsequently, and refers to the
comparative data and indicators on teacher policies, teacher characteristics, and teacher working
conditions produced by three OECD programmes: the Indicators of Education Systems (INES)
programme, the Teaching and Learning International Survey (TALIS) and the Programme for
International Student Assessment (PISA).?

Most of the analyses in this report are correlational in nature, and cannot provide definitive
evidence that certain policies or practices have a specific effect, either when implemented
in concert or individually. While this limitation is explicitly acknowledged in each chapter,
establishing such associations can nevertheless help verify — and dispel — certain myths about
teachers and performance in PISA.? The association of a particular policy with a specific outcome
constitutes one piece of evidence among many (and particularly in conjunction with research
evidence from national contexts) to reduce the uncertainty around the merits of this policy. Not
all findings in this report suffer equally from this limitation, however. Discussions related to
inequalities in teacher resources between schools (see Chapter 3) constitute the most ambitious
effort to date to map these disparities by using internationally comparable indicators.

WHAT ARE TEACHER POLICIES?

Broadly defined, teacher policies are the regulations and principles of action at the levels of
schools and education systems that shape, in a particular time and place, the teaching force and
what teachers do. Existing definitions of “teacher policies” comprise several common elements.
The Teachers Matter report (OECD, 2005,)), for example, covers policies related to “attracting,
recruiting, developing and retaining effective teachers”. The same report further classifies these
policies into five main clusters: policies related to the preparation and development of teachers
(what does it take to become a teacher?); policies related to career structure and incentives
(what motivates individuals to work as teachers?); policies that influence the demand for teachers
(such as class size, teaching loads, timetabling, etc.); policies that govern and structure the
labour market (how are teachers matched to vacancies?); and school processes and practices that
influence the work of teachers. These policies are embedded within the larger school policies
and societal contexts. Similarly, the term “teacher-related policies” covers the processes of
“recruitment, assignment, compensation, evaluation, promotion and retention” of teachers in
the review article by Jackson, Rockoff and Staiger (20145))

A more recent publication, Empowered Educators (Darling-Hammond et al., 2017 3)) emphasises
school processes and peer relationships to a larger extent, and identifies the following areas as
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having a direct influence on teachers and their work: recruitment (including selection) processes
and regulations, teacher preparation, induction and mentoring, professional learning, teacher
feedback and appraisal, and career and leadership development. More indirectly, school policies,
such as school curricula, assessments and accountability, school-funding strategies, and school
organisation and scheduling, also influence and constrain the work of teachers.*

Figure 1.1 highlights the main elements of the conceptual framework for this report. This
framework views education policy as embedded in a particular society and constrained by the
wider institutional and cultural environment of a particular place and time. By setting rules for
the school system and guiding the actions of local decision-makers, education policy makers aim
to promote excellent, equitable and inclusive learning. Their success in achieving this ultimate
goal depends on the policies they choose, and also on how particular policies interact with each
other and with the wider environment in which they are applied.

Figure 1.1 = Conceptual framework for analysing teacher policy
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Teacher policies are the regulations and principles of action that shape and
constrain who teachers are and what teachers do, through their direct influence
on teacher selection, development and allocation.

Notes: The figure presents the main constraints, levers and goals of teacher policy, as defined in this report.
Countries’ and schools’ success in attaining the goals of teacher policy, and of education policy more generally, is measured
through PISA assessments and PISA student, school or teacher questionnaires; the goal of “developing effective teachers” is
indicated in italics because no measure of teacher effectiveness is developed in this report.

For further details, please refer to the text.
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More specifically, teacher policy is concerned with three intermediate goals: attracting talented
men and women to teaching, and retaining them; developing effective teachers; and matching
teachers with students in the most favourable way (given the ultimate goal of promoting
excellent, equitable and inclusive learning). To study teacher policies means analysing those
education policies and school-level practices that most directly relate to these three goals, while
acknowledging that these policies and practices are influenced by and interact with a broader set
of school policies to produce their results. The regulations and principles of action enumerated
in Figure 1.1 constitute, in reality, integrated systems or policy environments, with strong inter-
dependencies not only among teacher policies, but also between teacher policy and other areas
of school policy, as well as between education policy and the constraints set by the public-policy
framework or by societal trends.

This report describes how the rules and actions that govern the aspects highlighted in blue in
Figure 1.1, and referred to as “teacher policies”, differ across schools and education systems. It
then analyses how this variation is related to the capacity of schools and education systems to
nurture excellence, equity and inclusiveness, as indicated by student outcomes in PISA, and to
two more immediate goals of teacher policy, namely attracting talented men and women to the
teaching profession, and matching teachers and students in the most favourable way. The three
remaining chapters in this report discuss key goals of teacher policy and of education policy
more broadly: nurturing excellent and inclusive learning; ensuring fair and equitable access to
education for all; and renewing the teaching profession to ensure its long-term sustainability.

Not all areas that define a system’s “teacher policy” and influence the quality of teachers and
teaching are covered in the same detail in this report. The attention given to particular aspects
often depends on the availability of data in PISA and in other related databases; and inevitably,
the emphasis in this report is on those levels of education in which 15-year-olds are enrolled. For
arelatively large set of policies, system-level data are available, and can be related to the variation
among countries in student outcomes.> For a more restricted set of aspects, PISA questionnaires
are used to determine their immediate effects on school and teacher characteristics (e.g. the
qualification level of teachers, as a measure of initial teacher education). In these cases, and if
deemed appropriate, the within-country variation in teacher characteristics and policies, and
how it relates to the variation in student composition and student outcomes, is also analysed.

Some areas of teacher policies and of wider education policies with which teacher policies closely
interact receive only scant, if any, coverage in this report. The most important omissions are related
to rules and principles of action governing teachers’ use of time; to the career structure for teaching
professionals, which is largely unique to every country and education system; and to school
cultures, knowledge flows, and personal relationships that characterise the organisation of schools.

Among teacher policies, school autonomy in hiring, compensating and firing teachers is particularly
emphasised in this report. Greater school autonomy increases recruitment and management costs,
making it harder to provide consistent service. For this reason, granting schools greater responsibility
for hiring teachers could lead to greater disparities in teachers’ qualifications and experience
among schools (OECD, 2005, p. 121)). Managing these risks requires greater care in selecting and
training principals and other school leaders, and providing schools in unpopular locations with
significantly more resources to remain attractive. More centralised systems, on the other hand,
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might find it more difficult to adapt to the diverse and rapidly changing situations in which schools
operate. When teacher allocation and promotion is governed by impersonal rules, those rules might
result in suboptimal matches between teachers’ talents and preferences on the one hand and the
needs of schools and students on the other. Many systems combine multiple levels of governance
precisely in order to avoid the dangers of both excessive fragmentation and centralisation.

School autonomy in hiring, compensating and firing teachers is often constrained by the
broader policy framework and by labour-market institutions, including, for example, unions.
In most countries, schooling is principally a public-sector activity. Central or local governments
either directly run schools or they provide much of the funding that other organisations use
for their schools. As a consequence, in most countries, teachers” employment and the level of
responsibility that schools have for hiring and firing teachers is fundamentally shaped by wider
public-sector employment policies and practices. Most teachers are either civil servants or are
employed under conditions similar to those in the civil service.

There are two basic models of public-sector employment: “career-based” and “position-based”
(OECD, 2005p1;; OECD, 20044)).

The predominant model for teacher employment in OECD countries is “career-based” public
service in which entry is competitive, career development is extensively regulated and lifetime
employment is largely guaranteed. Because teachers cannot easily be removed for unsatisfactory
performance, the quality of teachers depends mainly on setting high standards for entering
teacher-preparation programmes and for the quality of initial preparation, and on the attention
given to the quality of teachers’ preparation in selection and recruitment processes. This is the
prevalent model in France, ltaly, Japan and Korea, for example.

By contrast, some countries have “position-based” public service. In these countries, which
include Canada, Sweden, Switzerland and the United Kingdom, public servants are required to
apply for specific positions by showing that their competencies match specific job requirements.
While this can increase recruitment and management costs, and make it harder to provide
consistent service, it is often associated with a more flexible labour market for teachers, with
multiple points of entry and greater roles for teacher appraisal and in-service training as levers
for teacher improvement.

Many countries blend elements of career-based and position-based employment. For example,
some countries with career-based public employment have increased the level of school
involvement in selecting teachers or in matching teachers to vacancies, or they have introduced
performance-management schemes and devolved the responsibility for them to school leaders.
More radical reforms of public-sector employment are rare, however, and often encounter
significant resistance.

OVERVIEW OF MAIN FINDINGS

Are there qualities unique to teachers in high-performing countries

and schools?

Three elements of teachers’ professional-development policies are common to high-performing
countries:” a mandatory and extended period of clinical practice as part of initial teacher
education or of the induction period; the presence of a variety of bespoke opportunities for
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in-service teachers’ professional development, such as workshops organised by the school;
and teacher-appraisal mechanisms, either legislated or deeply rooted in school practice, with a
strong focus on teachers’ continuous improvement. But the shared goal of supporting teachers’
professionalism throughout their career translates into many different approaches to selecting and
evaluating teachers, and a wide range of career and compensation structures. Both career-based
and position-based public employment traditions are found among high-performing systems.

PISA results also show a positive relationship between increases in schools’ responsibility for
selecting teachers for hire between 2006 and 2015 and contemporaneous improvements in
students’ performance in science, reading and mathematics. Furthermore, this relationship is
stronger across systems in which school-level achievement data are used for accountability
practices — e.g. are posted publicly or are tracked over time by an administrative authority.
This might suggest that when greater responsibility for teacher selection is devolved to schools,
systems are better able to adapt to new circumstances and to growing expectations, and teachers
are more committed to students’ learning — provided that schools have the right incentives and
are held accountable for their outcomes. However, the relationship could also reflect countries’
decision to reduce school autonomy if student performance is in decline, or to grant greater
autonomy to schools if performance is improving. In other words, the causal direction of this
association cannot be determined.

An analysis comparing schools within countries also shows that school performance and student
behaviour are positively related to teachers’ average years of experience, while teacher turnover
rates are negatively related to performance and behaviour, after accounting for differences in
students’ and teachers’ demographic characteristics across schools.

Can teacher sorting compensate for student disadvantage?

Analyses show that a majority of countries and economies that participated in PISA 2015 try to
compensate for disadvantage in schools with smaller classes and/or lower student-teacher ratios.
However, in more than a third of countries and economies, including many that compensate
for disadvantage in schools by allocating more teachers to those schools, teachers in the most
disadvantaged schools are less qualified and/or experienced than those in the most advantaged
schools (Figure 1.2).

Several countries with career-based teacher employment, including France and ltaly, allocate
more teachers to disadvantaged schools, but do not provide these schools with the instruments
and flexibility required to attract and retain more qualified or experienced teachers in the most
challenging classrooms. Sometimes, the very policies that channel more resources to high-need
schools might, in fact, deter more-experienced teachers from teaching in these schools. Where
centrally set rules for promotion and mobility of teachers privilege teacher preferences and give
priority to more senior teachers, and where teachers’ pay does not vary greatly across schools or
across teachers with similar experience and qualifications, it appears difficult to avoid attracting
a high concentration of the most experienced teachers in the most prestigious schools. The
Japanese and Korean “career-based” systems appear more successful at compensating schools for
student disadvantage, perhaps because they temper seniority-based priority rules with mandatory
requirements for teacher mobility and career incentives for teachers who work in high-need
schools (Box 1.1).
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Figure 1.2 [1/2] = How does the quality and quantity of teachers differ between
advantaged and disadvantaged schools?

Results based on principals’ reports

Disadvantaged schools (mean: dd) are better off compared to advantaged schools (mean: aa)

Disadvantaged schools (mean: dd) are worse off compared to advantaged schools (mean: aa)

Difference not significant (the overall mean, mm, is reported)

[ Missing values
Public schools and government-dependent
All schools private schools
Proportion Proportion
of science of science
teachers | Proportion teachers | Proportion
with of fully with of fully
Class size Number a major certified Class size Number a major certified
(number of | of students | in science teachers (number of | of students | in science teachers
OECD students) | per teacher (%) (%) students) | per teacher (%) (%)
Australia 25 1312 91|96 96 25 13 92 96
Austria 24 10 40|84 89 24 10 39|87 88
Belgium 17|23 7110 48 82|95 1823 7|11 38|57 84
Canada 24|28 13|15 78 97 24|28 13|16 77 97
Chile* 1021 [N
Czech Republic 21|27 91|96 21|27 13 57|71 91|96
Denmark 1|13 1|14
Estonia 20 | 30 8|12 g 1929 8|12 70 94
Finland 18120 : 18120
France 25|33 9|12 2533 9|12 87 2092
Germany 22|28 9 22|27 75190 92
Greece 44 24 7110 2 90
Hungary 2631 6|10 26 | 32 6]9

Iceland 17|22 17|22

Ireland 25 12|14 99 12|14

Israel 2833 79

Italy 23 3|13 8|13

Japan 33|38 9 32|38

Korea 29|32 13|15 31 13|15

Latvia 1724 7|11 17|25 7|1

Luxembourg 21|23 9|11 20|23 9|11

Mexico 34|40 33|44 17|27

Netherlands 2227 1320 2227 1420

New Zealand 26 12|15 92 92

Norway 9|11 2227 9|11 4270 88

Poland I 22 IS 99

Portugal 1012 24128 10|11 86 96

Slovak Republic 62 89|96

Slovenia 8288 97

Spain 82 93

Sweden 79 89

Switzerland 46|92 87

Turkey 79 92

United Kingdom 9298 96

United States 94 94199
- Massachusetts** 97 94100
- North Carolina** 97 98

Notes: Differences in class size of less than two students and of student-teacher ratios of less than one student are not
reported as significant; differences in proportions of science teachers with a major in science and of fully certified teachers
of less than four percentage points are not reported as significant. Larger differences are reported as significant based on the
estimated standard errors.

*In Chile the question about the certification of teachers was adapted as “authorised or enabled by the Ministry of Education”.
**Massachusetts and North Carolina participated in PISA 2015 with state-level samples representing public schools only.
Countries and economies are ranked by OECD/partner status and in alphabetical order.

Source: OECD PISA 2015 Database, Tables 3.1, 3.2, 3.3, 3.4, 3.11, 3.12, 3.13 and 3.14.

StatLink Si<P™ http://dx.doi.org/10.1787/888933740155
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Figure 1.2 [2/2] = How does the quality and quantity of teachers differ between
advantaged and disadvantaged schools?
Results based on principals’ reports

Disadvantaged schools (mean: dd) are better off compared to advantaged schools (mean: aa)

Difference not significant (the overall mean, mm, is reported)

Disadvantaged schools (mean: dd) are worse off compared to advantaged schools (mean: aa)

[ Missing values
Public schools and government-dependent
All schools private schools
Proportion Proportion
of science of science
Number teachers Proportion teachers | Proportion
Class size of with of fully with oFfuIly
(number | students a major certified Class size Number a major certified
of per in science teachers (number of | of students | in science teachers
Partners students) teacher (%) o. students) | per teacher o, (%)
Albania 27 7 72 84 28 8 70 84
Algeria 30 17 36 91 29 17 36 91
Brazil 37 22 2139 87 37 22 29 89
B-S-J-G (China) 46 13 65|90 98 47|43 12 71]98 98
Bulgaria : 12 94| 100 97 2427 94100 98
CABA (Argentina) 8 1851 89 40 32 92
Colombia 80 11 30 | 40 84 8
Costa Rica 93| 100 90 97 93
Croatia 89 95 24|27 89
Dominican Republic 67 38
FYROM 76|84 78 26
Georgia 77 1838 3145
Hong Kong (China) 89 31
Indonesia 72|88 26|33
Jordan 82
Kosovo 100 | 67 100 | 53 :
Lebanon 71 58100 7
Lithuania 93 99
Macao (China) 88|98 100
Malta 96 | 70
Moldova 54 67179
Montenegro 98 98
Peru 13]22 19 91
Qatar 2835 719 100 | 72
Romania 84 9
Russia 1826 814 89(97 98 8|14
Singapore 9195 91 12 92 9991
Chinese Taipei 3639 14]18 14 94 8995
Thailand 33|43 33|43 1620 94
Trinidad and Tobago 2534 10]15 25|35 10|14 83|78 39|63
Tunisia 28 10 10 77
United Arab Emirates 3326 15|13 90 97| 82
Uruguay 27 12 6 5
Viet Nam 41 15 89 89

Education systems where
disadvantaged schools
are better off

Education systems with
no difference 28 41 42 46 29 35 45 48

Education systems where
advantaged schools 3 4 23 16 1 1 20 15

are worse off

Notes: Differences in class size of less than two students and of student-teacher ratios of less than one student are not
reported as significant; differences in proportions of science teachers with a major in science and of fully certified teachers
of less than four percentage points are not reported as significant. Larger differences are reported as significant based on the

estimated standard errors.

Countries and economies are ranked by OECD/partner status and in alphabetical order.

Source: OECD PISA 2015 Database, Tables 3.1, 3.2, 3.3, 3.4, 3.11, 3.12, 3.13 and 3.14.
StatLink Sa=P http://dx.doi.org/10.1787/888933740155
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Meanwhile, countries with more de-centralised or position-based systems to match teachers to
vacancies might also end up with fewer qualified teachers in the most disadvantaged schools (as
is observed in Switzerland and the United Kingdom, as well as among public and government-
dependent schools in the United States), often with no compensatory improvement in teacher
quantity. In Australia, disadvantaged schools even have fewer teachers than the most advantaged
schools do, although the latter are often private, independent schools. Overall, however, higher
levels of school autonomy for managing teachers are associated with a more equitable sorting
of teachers across schools. This implies that many countries are successful at combining the
flexibility that comes from greater school autonomy with compensatory funding mechanisms,
thereby enabling the most challenging schools to attract the best teachers. Finland, Hong Kong
(China) and Ireland (Box 1.2), for example, combine high levels of school responsibility in
selecting teachers for hire (and, in the case of Hong Kong [Chinal, in setting their salaries) with
compensatory teacher sorting, whereby more, and at least equally qualified teachers, are found
in the most disadvantaged schools.

While all countries have disparities in student performance related to socio-economic status,
countries in which teachers’ qualifications and experience are significantly better in advantaged
schools than in disadvantaged schools tend to have larger performance gaps related to students’
socio-economic status and therefore less equitable outcomes. In contrast, countries that
compensate for disadvantage in schools with smaller classes and student-teacher ratios do not
have, on average, narrower performance gaps related to socio-economic status, perhaps because
such quantitative compensations do not translate into better quality of teachers and teaching.
This suggests that it is not sufficient, and perhaps not necessary, for the most challenging schools
to have more teachers, provided these schools are able to attract the most talented and effective
teachers.

Who wants to have a career in teaching?

Between 2006 and 2015, there has been a marginal decline in 15-year-old students” expectation
to pursue a career in teaching. In PISA 2006, about 5% of 15-year-old students expected to be
working as teachers when they are 30, while in PISA 2015 about 4.2% of students expected
so. Despite this decline, in most countries, the share of 15-year-olds who expect to become
teachers remains larger than the share of working-age adults who are teachers today. Considering
these responses, concerns about a lack of candidates for a career in teaching are therefore
exaggerated (except in a few countries). In fact, the teaching profession enjoys a clear advantage
over other occupations that 15-year-olds might not even know exist: all 15-year-olds have had
some contact with teachers and have at least an approximate idea of what they do and of their
working conditions.

However, the profile of students who see themselves as teachers later on is, in most countries,
very much like the stereotypical teacher today. In PISA 2015, boys and immigrant students in
particular were less likely than girls and students without an immigrant background to expect to
work as teachers, even after accounting for differences in socio-economic status and academic
performance. This pattern might reflect the strength of gender stereotypes related to occupations
(is this occupation good for someone like me?) and the importance of personal contacts and role
models when teenagers are considering their career choices.
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Furthermore, while the Survey of Adult Skills, a product of the OECD Programme for the
International Assessment of Adult Competencies (PIAAC), shows that, in most countries,
the literacy and numeracy skills of teachers are on par with those of other college graduates
(Hanushek, Piopiunik and Wiederhold, 20145, in many countries, 15-year-old students who in
2015 expected to be working as a teacher when they are 30 had poorer mathematics and reading
skills than students who expected to be working in other professions that, like teaching, require at
least a university degree. And the skills gap between students who expected a career in teaching
and students who expected a career as professionals tended to be larger in low-performing
countries than in top-performing countries (Figure 1.3). This echoes long-held concerns about
the composition of the teaching workforce: in many countries, fewer high achievers and fewer
men choose to become, or to remain, teachers (OECD, 2005)).

Figure 1.3 = In which countries are high-achieving students attracted to teaching?
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Surveys of teachers often show that teachers are highly motivated by the intrinsic benefits of
teaching: working with children, helping them develop and making a contribution to society. The
Teachers Matter report, for example, summarises findings from French and Australian surveys,
and the opinions of several national experts participating in country reviews, to conclude that
extrinsic factors, such as job stability, pay or working hours, are of secondary importance for those
who elected a career in teaching and remained in the profession (OECD, 2005, pp. 67-69).
While intrinsic factors are no doubt important for current teachers, these studies do not explain
why other “potential teachers” elected alternative careers instead of teaching, or quit teaching
after a while. In fact, studies that survey a larger pool of graduates about their career choices
show that the relative salaries of graduate occupations do play a role in these choices: had
teachers’ salaries been higher, more “potential teachers” would have seriously considered a
career in teaching.

Results of analyses that consider, simultaneously, country-, school-, and student-level factors
associated with career expectations indicate that countries with higher teachers’ salaries (relative
to GDP) tend to have larger shares of students who expect to work as teachers. A weaker positive
association is found with the proportion of teachers who reported, in TALIS, that the teaching
profession is valued in their society. Furthermore, while in all countries girls were more likely to
expect a career in teaching than boys, students’ expectations of a teaching career were more gender-
balanced in countries with higher teachers’ salaries. Boys, in other words, appear more sensitive
than girls to differences in teachers’ salaries. However, there is no evidence that higher salaries
attract high-achieving students into the teaching profession more than low-achieving students.

Another set of analyses considers comparisons over time within countries. These analyses reveal
that in countries where teachers’ salaries increased more rapidly than per capita GDP between
2005 and 2015, there was often an increase in the percentage of students who reported expecting
a career in teaching; while in countries where teachers’ salaries did not keep up with overall GDP
growth — as in Turkey and Korea — this percentage decreased, on average. However, the relative
performance of students who expected to work as teachers declined the most in countries where
teachers’ salaries increased more rapidly than GDP growth, on average. While this does not
necessarily reflect a causal relationship, it suggests, like the previous result, that low-achieving
students might be as much, and perhaps more, sensitive to variations in salaries compared to
high-achieving students.

Both types of analyses therefore suggest that increases in teachers’ salaries can improve the
attractiveness of the teaching profession, but might not be enough to attract more high-achieving
students to the profession. Extrinsic levers might only indirectly increase selectivity, for example
if the increase in the supply of candidates for the teaching profession is met by a stable demand
for teachers.

WHAT THESE RESULTS IMPLY FOR POLICY

A high-quality teaching force is the result of deliberate policy choices,
carefully implemented over time

Teachers are the most significant resource in today’s schools. In every country, teachers’ salaries
and teacher training represent the greatest share of expenditure in education (OECD, 2017 ).
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The investment in teachers can have significant returns: research increasingly documents how
individual teachers, from kindergarten (Araujo et al., 20167) to higher education (Carrell and
West, 2010;s; Braga, Paccagnella and Pellizzari, 2016()), make a difference in the learning
and life outcomes of otherwise similar students (Rivkin, Hanushek and Kain, 20050; Chetty,
Friedman and Rockoff, 20141)). This implies that teachers are not interchangeable widgets in
an industrial assembly line; individual teachers can change lives — and improve the quality of
education that schools provide. Improving the effectiveness, efficiency and equity of schooling
depends, in large measure, on ensuring that competent people want to work as teachers, that
their teaching is of high quality and that all students have access to high-quality teaching.

It is true that the largest source of variation in student outcomes is attributable to differences in
what students bring to school: their prior knowledge and skills, their attitudes, and their family
and community background. But such factors are difficult for policy makers to influence, at least
in the short term. Among the factors that influence student learning and are potentially open to
policy influence, those involving teachers and teaching have the strongest influence. As a recent
review of teacher policies in high-performing systems notes, “teaching is where the rubber hits
the road [...]. Teachers [...] and the strategic moves they make [...] are the primary mediators of
learning” (Darling-Hammond et al., 2017,3)).

Policies that affect teachers and teaching are not only critical for delivering better results and
lowering the costs of education. Today, the challenge of improving education is compounded by
our rising expectations for what education systems should deliver. In a fast-changing world, we
expect students to leave school not only with a (more) solid foundation in the subjects taught
in school; we expect them to have the dispositions and skills of lifelong learners, the ability to
think critically about complex issues, and the will to constantly adapt and grow as technology
advances, and as political and ecological realities change. Delivering on these expectations is
only possible if teachers themselves are high-level knowledge workers who constantly advance
their own professional knowledge, and expand the repertoire of tools and practices of their
profession. Schools and education systems must also have the capacity to adapt to changing
conditions and meet new challenges.

The findings in this report show that, contrary to what is often assumed, high-performing systems
do not enjoy a natural privilege simply due to a traditional respect for teachers; they have also
built a high-quality teaching force as a result of deliberate policy choices, carefully implemented
over time. The findings also show that there are multiple models from which other countries can
derive inspiration. The fact that high performers are found on three continents and within both
career- and position-based systems of public employment implies that incremental reforms,
progressively implemented over time and within the constraints set by larger school policies and
social contexts, can go a long way towards improving a system’s capacity to select, develop and
retain more effective teachers and ensure that the most talented teachers operate in the most
challenging schools and classrooms.

For example, given the rapid changes in education, the potentially long careers that many
teachers have, and the need for updating skills, teachers’ professional development must be
viewed in terms of lifelong learning, with initial teacher education conceived as providing the
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foundation for ongoing learning, rather than producing ready-made professionals. When it comes
to selecting and recruiting teachers, countries with position-based public employment traditions
might more naturally emphasise aspects that make teachers effective in the classroom and in
the diverse (but complementary) roles teachers can play within a team. But several countries
with career-based public employment show that the job stability that teachers enjoy under these
systems does not necessarily lead to professional stagnation and a lack of collaboration. They
often have supplemented rules for teacher selection, mobility and promotion that bear little
relation to what makes a teacher effective, with greater responsibility — and accountability — for
schools in recruiting, developing and supporting teachers. As a result, schools and systems are
better able to adapt. These countries have also ensured that initial teacher education not only
provides sound basic training in subject-matter knowledge, pedagogy related to the subject and
general pedagogical knowledge, but that it also develops the skills for reflective practice and
research on the job.

Teachers must become lifelong learners and inquisitive professionals

All high-performing countries and economies in PISA foresee a mandatory and extended period
of (school-based) clinical training as part of pre-service teacher training or of the induction
period; guarantee the presence of a variety of bespoke opportunities for in-service teachers’
professional development, such as workshops organised by the school; and have teacher-
appraisal mechanisms, either legislated or deeply rooted in school practice, with a strong focus
on teachers’ continuous improvement.

It is clear that greater responsibilities for schools require more skilled leadership teams and
stronger support, too. This shows that teacher policy cannot be changed one piece at a time; reform
always requires a systemic approach that considers the complementarities among the various
areas that shape the work of teachers.

Even when greater responsibilities for selecting and developing teachers are devolved to schools,
central and regional authorities play a strong role in ensuring that teacher resources are distributed
adequately and equitably among schools.

Opponents to school autonomy often voice concerns that greater independence of schools
might lead to greater disparities in student performance and, perhaps more worryingly, to
an education system that exacerbates, rather than ameliorates, existing economic and social
inequities. However, PISA results suggest that this is not the most common result of greater school
autonomy. In fact, many countries have been able to combine extensive autonomy of schools
with strong incentives to ensure that schools prioritise student learning over other considerations,
such as hiring friends or relatives, and with compensatory funding mechanisms to ensure that
equity is not jeopardised. Ireland, for example, shows how school autonomy, in the presence of
compensatory funding schemes, can produce equitable access to education opportunities for all
(Box 1.2). With strong incentives to operate in the interest of students, and significant degrees
of freedom to adapt teachers’” working conditions and pay to reflect the difficulty of tasks and
additional levels of responsibility, school leaders are probably best placed to attract the most
talented teachers to the most challenging classrooms.
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The unequal access of disadvantaged students to quality teachers

and teaching is a real concern

PISA data show that inequities in access to quality teachers and teaching affect both countries
with centralised traditions and countries with decentralised traditions of teacher selection
and allocation; and that they are strongly related to inequities in learning outcomes between
advantaged and disadvantaged students.

While many countries do compensate schools operating in more challenging environments by
allocating additional teachers, few countries are successful at reducing inequities in student
performance in this way. This might indicate that, in practice, current efforts are not sufficient to
compensate for student disadvantage, or that any positive effects are undermined if policies that
allocate more teachers to disadvantaged schools do not also address the issue of teacher quality.
Indeed, in many countries, more-qualified and -experienced teachers are less often found in
disadvantaged schools; and the more pervasive this situation, the larger the difference in student
performance related to socio-economic status in the country.

These results imply that most countries could do more to monitor how teachers are allocated to
schools: the number of teachers, but also their qualifications, experience and effectiveness. Any
teacher policy that aims to tackle student disadvantage should strive to allocate quality teachers,
and not just more teachers, to underserved students.

In response to disparities in teacher quality between advantaged and disadvantaged schools, or
between rural and urban schools, countries with decentralised systems of teacher management
might need to strengthen the reallocation of school funding and possibly assign the best school
leaders to the most challenging schools.

Countries with more centralised systems of teacher selection and recruitment should, in turn,
consider increasing the level of school responsibility in these processes. School leaders’ capacity
to manage human resources cannot be created overnight, however. A gradual approach that
initially provides schools with the possibility of creating a limited set of highly attractive project
positions for experienced teachers, and of creating stronger and more coherent teams, as has
recently been proposed in France (Cour des Comptes, 201712)), might be an effective response
to this concern.

Targeted financial incentives for teachers —salary increases and other types of financial additional
payments — are also often cited as necessary to compensate for unattractive working conditions
in particular schools. However, studies that have evaluated such schemes have found positive
effects in North Carolina (United States) (Clotfelter et al., 2008,13)) but not in France (Bénabou,
Kramarz and Prost, 2009y,4;; Prost, 201315)). Similar incentives might work differently, depending
on the general framework for teacher employment and career progression, and on the size of
the incentive.

Alternatively, in response to inequitable teacher sorting, countries with strong centralised traditions
of teacher management could consider creating a mobility requirement, such as exists in Japan
and Korea, for example (Box 1.1). This requirement should not lead to shorter job assignments,
however, as excessive turnover — a problem found more frequently in the most disadvantaged
schools — can have adverse effects on teacher collaboration and student performance. Too limited
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mobility of teachers between schools, at the same time, can hinder the spread of new ideas and
approaches. By introducing a requirement for teacher mobility (e.g. every 5 to 7 years), countries
might stimulate continuous professional growth while also ensuring that effective teachers are
fairly distributed across schools.

In addition to limiting the inequitable sorting of teachers across schools, many education
systems can also do more to address the needs of all teachers, particularly novice teachers, in
disadvantaged schools. Much can be done during initial training and, later, through mentoring
and bespoke professional development opportunities, to equip teachers with the skills needed
to work in disadvantaged schools and with an understanding of the social contexts of those
schools and their students. Indirectly, such support can also modify teacher preferences. Teachers
typically enjoy helping children develop and making a contribution to society, and have no
reason to shy away from the challenges of teaching disadvantaged students. But teachers are
also more likely to want to work in disadvantaged schools if they feel they have support from
principals, can collaborate with colleagues, and are provided with adequate resources to deal
with the problems they face. School leaders who support and empower teachers can not only
attract more and better-qualified teachers to work in disadvantaged schools, they also have a
positive impact on the school climate more generally. Student behaviour is indeed better in
schools whose principals are perceived as transformational leaders.

Overall, this report underlines the benefits of measures to strengthen teacher professionalism and
school leadership, and of enhancing information flows throughout the system. These measures
can also help countries build self-adjusting systems with feedback at all levels, incentives to
react, and tools to strengthen capacities and share expertise among teachers and administrators.

The attractiveness of the teaching profession is related to teachers’
salaries; but to promote teaching as a career for top-performing students,
job quality matters at least as much as pay

Many countries are trying to attract more people and people from more diverse backgrounds
into teaching, not just to avoid shortages of teachers, but also to broaden the range of teachers’
backgrounds and experiences, thereby increasing the system’s capacity to handle student
diversity.

People are attracted to certain professions by some combination of the occupational status,
work environment, sense of personal contribution and the financial rewards associated with
the given profession. Teacher policy needs to examine these aspects closely. The analyses in this
report show that 15-year-old students are already sensitive to financial rewards when considering
various occupations. However, the analyses also indicate that the relatively low salaries of
teachers, compared with those of other professionals with similar education, are unlikely to be
the sole reason it has proven difficult to attract high-achieving students, and students from under-
represented backgrounds, to teaching.

School systems often aim to recruit their teachers from the same talent pool from which all
of their top professionals are recruited. But people who see themselves as candidates for the
professions, and are attracted to the working conditions enjoyed by professionals, might not find
what they’re looking for in schools that use bureaucratic management to direct teachers’ work.
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Transforming the work organisation of schools, involving teachers in school decision making,
enhancing their leadership responsibilities and promoting teaching as a demanding but fulfilling
profession are at least as important as increasing teachers’ salaries. Media campaigns to enhance
the image of the profession by highlighting its importance for the nation, its sophistication and
complexity, and the intellectual excitement it can generate, can also help. Countries that wish
to broaden the range of teachers’ backgrounds and experiences could concentrate on promoting
the benefits of a teaching career to groups who are under-represented in the teaching force, such
as men and people from minority backgrounds.

Box 1.1 How Japan and Korea attract excellent teachers
to disadvantaged schools

This report shows that socio-economically disadvantaged students in Japan and Korea are
at least as likely as advantaged students to be taught by high-quality teachers, as measured
by characteristics such as years of experience, being certified for all the subjects taught,
and, for science teachers, having a university degree with a major in science.

In Japan, teachers are expected to periodically change schools throughout their career.
This is intended to ensure that all schools have access to effective teachers and a balance
of experienced and beginning teachers. The allocation of teachers to schools is decided by
the local education authority, and the exact rules followed may differ.

In Korea, all teachers are held to high standards, which contributes to the country’s high
levels of performance and equitable distribution of teachers. Other elements contributing
to the high calibre of the teaching force are the highly respected status of teachers, job
stability, high pay, and positive working conditions, including high levels of teacher
collaboration. A mandatory rotation scheme for teachers in Korea means that teachers
are required to move to a different school every five years. Within this scheme, multiple
incentives are offered to attract teachers to high-needs schools, including additional salary,
smaller classes, less instructional time, additional credit towards future promotion to
administrative positions, and the ability to choose the next school where one works. The
latter two career incentives are seen as particularly attractive.

Source: OECD, 2005 (p. 159)n;; OECD, 20121¢; Kang and Hong, 20087,.

Box 1.2 Ireland’s programme for “Delivering Equality of Opportunity
in Schools” (DEIS)

In Ireland, secondary schools with high concentrations of students from disadvantaged
backgrounds receive additional financial and other resources to promote good education
outcomes. This is the result of a deliberate policy implemented by the Department for
Education and Skills.
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The governance of the school system in Ireland is complex. While the state provides
almost all funding for primary and secondary education, most primary schools and a
majority of secondary schools are private organisations, with a significant proportion of
them managed by church authorities and religious organisations. Some 57% of 15-year-
old students participating in PISA, for example, attend private secondary schools (OECD,
2016, Table 11.4.6(15). Private, but publicly funded schools receive direct payments for the
salaries of teachers and other staff (e.g. special needs assistants) and grants to cover day-
to-day running costs (e.g. heating, cleaning, maintenance). Schools can also undertake
fundraising activities; at the secondary level, a small number of schools charge fees, but
the majority do not.

Parents have the right to send their children to the school of their choice; when the school
has places available, the pupil should be admitted. However, about 20% of schools are
oversubscribed, and can apply selection criteria. The Department for Education and Skills
regulates school-enrolment policies to ensure a fair and transparent system in all schools,
which does not discriminate unfairly against students or parents.

Ireland has a long history of providing assistance to schools serving pupils from
disadvantaged backgrounds. Schemes such as the Disadvantaged Areas Scheme (1984),
Breaking the Cycle (1996), and Giving Children an Even Break (2001) all provided
additional supports to schools to assist them in addressing the problems associated with
catering for pupils from disadvantaged backgrounds. Ireland’s frame of reference in
addressing inequity in education is based on the definition of “educational disadvantage”
as contained in the Education Act 1998: “the impediments to education arising from social
or economic disadvantage which prevent students from deriving appropriate benefit from
education in schools.”

Delivering Equality of Opportunity in Schools (DEIS) is the most recent of such programmes,
and has the explicit aim of ensuring “that the educational needs of children and young
people from disadvantaged communities are prioritised and effectively addressed”. The
Department of Education and Skills launched DEIS in May 2005. A second DEIS Plan was
launched in 2017. The rationale for DEIS is that additional resources are targeted at schools
in which disadvantage is most concentrated.

DEIS provides for a standardised system for identifying levels of disadvantage (based on
student socio-economic disadvantage) and an integrated School Support Programme. The
initial process of identifying schools for participation in DEIS was managed externally by
the Educational Research Centre (ERC) on behalf of the Department for Education and
Skills. More recently, the Department’s statistics section has assumed responsibility for the
assessment of schools’ level of disadvantage under DEIS.

Under the Schools Support Programme, schools and school clusters or communities
are allocated supplementary resources and supports in line with their concentration of
disadvantage. About 20% of schools in Ireland are eligible for DEIS support. Schools
serving disadvantaged communities are supported with additional per-pupil funding,
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additional staff, targeted support for school leaders and teachers (e.g. improved access
to training, mentoring or coaching schemes), literacy and numeracy support services,
and priority access to school meals programmes. They also have access to the School
Completion Programme and Home School Community Liaison Services of Tusla, the Child
and Family Agency that has a statutory remit in relation to school attendance, participation
and retention, and school-community liaison services. Primary schools in areas with the
highest concentrations of pupils at risk of educational disadvantage, in particular, receive
sufficient staff to reduce class size to below 20 students. Secondary schools in the School
Support Programme are provided with greater access to career-guidance professionals and
enhanced curricular choices (through staffing and funding support for the Junior Certificate
School Programme and the Leaving Certificate Applied Programme).

There is evidence from research undertaken to date that the DEIS programme is having
a positive effect on tackling educational disadvantage and reducing gaps in reading and
mathematics at the primary level, and in attainment and retention at the post-primary
level. However, research also shows that overall performance in DEIS schools continues to
remain below the national average.

Source: Department of Education and Skills (2011) “OECD Project Overcoming School Failure: Policies
that Work, National Report, Ireland”, www.oecd.org/education/innovation-education/49624509.pdf
(accessed 12 February 2018); Department of Education and Skills (2017), “DEIS Plan 2017: Delivering
Equality of Opportunity in Schools”, www.education.ie/en/Publications/Policy-Reports/DEIS-Plan-
2017.pdf (accessed 12 February 2018); Department of Education and Skills (n.d.), Department of
Education and Skills website, www.education.ie/en (accessed 12 February 2018).
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Notes

1. “The quality of teaching is determined not just by the quality of the teachers, but also by the environment
in which they work” (OECD, 20051)). “The quality of an education system cannot exceed the quality of its
teachers, the quality of teaching and teachers cannot exceed the quality of the work organisation in which
teachers find themselves, the quality of teacher selection and education, the quality of teacher careers and
the quality of teacher evaluation” (Schleicher, 2011,). “The quality of an education system cannot exceed
the quality of its teachers, and the quality of teachers cannot exceed the quality of the work organisation in
schools and the ways in which teachers are supported” (OECD, 2013 23)).

2.The “Indicators of Education Systems” (INES) programme provides data for the indicators produced annually
in Education at a Glance. The Network for the Collection and Adjudication of System-Level Descriptive
Information on Educational Structures, Policies and Practices (NESLI), in particular, develops questionnaires
for policy-makers and collects data on system-level indicators in education. While teacher salaries have
been a long-standing aspect covered by these questionnaires, recently NESLI has developed thematic
questionnaires on teacher evaluation, professional development requirements, career and compensation
structures. The “Teaching and Learning International Survey” (TALIS) programme is an international, large-
scale survey that focuses on the working conditions of teachers and the learning environment in schools.
The “Programme for International Student Assessment” (PISA) programme is a triennial survey that assesses
the extent to which 15-year-old students, near the end of their compulsory education, have acquired key
knowledge and skills that are essential for full participation in modern societies. As a policy-oriented survey,
PISA aims to link student performance data to key factors that shape their learning, in and outside of school,
in order to highlight differences in performance and identify the characteristics of students, schools and
education systems that perform well. In line with this goal and with the increasing interest in teachers’
working conditions and teacher policies, PISA 2015 has extended the scope of the NESLI data collection to
cover a larger set of countries, and has introduced a teacher questionnaire among its optional instruments.

3. Examples of such “myths” include the view that in all top-performing countries, teacher-training
programmes are highly selective and teachers are paid well, even in comparison with other professionals;
or that the most successful countries attract the most talented teachers to the most challenging schools. The
remaining chapters will verify, qualify, temper or even dispel these myths, based on the available data.

4. The greater emphasis on school processes in more recent publications about teacher policies, and in
particular on less formally regulated aspects such as mentoring, feedback and professional learning supported
by peer networks within and across schools, also reflects a paradigm shift in the study and practice of public
administration and management. The latter has moved recently from the study of “public administration”
as a strong bureaucracy that administers set rules and guidelines, and of “new public management”, which
emphasises managerial leadership, inputs and outputs control (through performance management), and
market mechanisms, to viewing (and promoting) a “new public governance” which emphasises how the
implementation of policies and the delivery of public services hinges critically on micro-level processes, on
social capital (as opposed, or in addition to human capital), and on inter-dependencies between actors at
different levels (e.g. Osborne [20061]).

5. In particular, in 2015 and 2016, the OECD extended the indicators developed by the INES programme
for the annual Education at a Glance publication to partner countries and economies participating in PISA,
through a special system-level data collection conducted in collaboration with PISA Governing Board
members and National Project Managers. The available information includes indicators on teacher salaries,
on teacher preparation, selection, development and career (OECD, 20144) and on teacher-appraisal systems
(OECD, 201550)). The system-level information used in this report also includes the answers of principals of
schools participating in PISA about schools’ level of responsibility for selecting teachers and determining their
starting salaries and career steps and about teachers’ professional development practices, aggregated at the
country level. TALIS data based on reports by lower-secondary teachers and principals are used to compare
the occupational prestige of the teaching profession, the perception of teacher appraisal and feedback
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mechanisms, and the nature of teacher preparation and induction. System-level data have often limitations:
For example, the indicator of pay levels used in this report, teachers’ statutory salary expressed as a ratio
of GDP per capita, is based on statutory rather than actual salaries, does not include other benefits such as
vacations and pensions, and the reference point, GDP per capita, does not reflect compensation levels in
comparable occupations. But any better indicator would inevitably result in a smaller number of countries
being available for the analysis.

6. The reader interested in more comprehensive treatments of teacher policies or interested in particular
countries shall complement the analysis in this report with in-depth reports based on systematic reviews, such
as Teachers Matter (OECD, 20051, Empowered Educators (Darling-Hammond et al., 20173, Education
Policy Outlook Country Profiles (OECD, 2018.4), a forthcoming report focusing on human resources within
the OECD Review of Policies to Improve the Effectiveness of Resource Use in Schools (OECD, 2018,5)), and
existing and forthcoming reports and thematic analyses based on TALIS data (OECD, 20182).

7. High-performing countries and economies are defined as those that, in PISA 2015, had an above-average
share of students performing at the highest levels (Level 5 and above) in science, reading or mathematics —
reflecting the ability of these systems to nurture excellence — and, at the same time, a below-average share
of students who do not attain the baseline level of proficiency (Level 2) in all three subjects — reflecting
the inclusive nature of these systems and their ability to assure minimum standards of learning for all.
These criteria led to the selection of 17 countries and economies: Australia, Beijing-Shanghai-Jiangsu-
Guangdong (China) (hereafter “B-S-J-G [China]”), Canada, Estonia, Finland, Germany, Hong Kong (China),
Japan, Korea, Macao (China), the Netherlands, New Zealand, Norway, Singapore, Slovenia, Switzerland and
Chinese Taipei. Two subnational jurisdictions in OECD countries that meet the above-mentioned criteria for
high-performing systems, and that contribute to the system-level indicators published in the OECD’s annual
report, Education at a Glance, were also considered: England (United Kingdom) and the Flemish Community
of Belgium.
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Are there qualities unique
to teachers in high-performing
countries and schools?

This chapter explores PISA data to establish relationships between the
success of education systems and schools in PISA and their teacher policies.
The first section focuses on variation across countries, and explores
system-level aspects that are common, and in some cases, unique, to
high-performing countries and economies. The second section focuses
on variations within countries and across time, and explores how changes
in student-teacher ratios, class size, teacher compensation, and school
autonomy for selecting teachers are related to performance trends across
all PISA-participating countries and economies. The last section focuses
on variations within countries, and explores how teachers’ qualifications
and experience, teacher turnover, and support for teachers’ professional
learning are related to school-level outcomes.

Note regarding B-S-)-G (China)

B-S-J-G (China) refers to the four PISA participating China provinces : Beijing, Shanghai, Jiangsu, Guangdong.
Note regarding CABA (Argentina)

CABA (Argentina) refers to the Ciudad Auténoma de Buenos Aires, Argentina.

Note regarding FYROM

FYROM refers to the Former Yugoslav Republic of Macedonia.

A note regarding Israel

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use of
such data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements in
the West Bank under the terms of international law.
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PISA results highlight large differences in students’ learning outcomes across countries and
schools. By linking those outcomes to data on students” background, to schools’ practices, and
to education systems’ policies, PISA data can help identify the characteristics of schools and
education systems that perform well. This chapter helps policy makers and educators learn from
policies and practices applied elsewhere, by exploring what teacher-related policies are common
and unique to high-performing countries and schools.

Teacher policies are a set of interventions, in a number of areas, that shape the composition of the
teaching workforce and the work of teachers. They include recruitment processes, initial teacher
preparation and induction policies, career and compensation structures, professional learning
opportunities and requirements, and teacher-appraisal policies.

What the data tell us

= There are three elements common to high-performing countries’ professional development
policies for teachers: a mandatory and extended period of clinical practice as part of
pre-service teacher education or of the induction period; the presence of a variety of
bespoke opportunities for in-service teachers’ professional development, such as workshops
organised by the school; and teacher-appraisal mechanisms, either legislated or deeply
rooted in school practice, with a strong focus on teachers’ continuous improvement.

= On average across countries and economies participating in PISA 2006 and PISA 2015,
increases in school responsibility for selecting teachers for hire were associated with
improvements in students’ performance in science, reading and mathematics; reductions
in school responsibility were associated with declining student performance. The causal
direction of this association, however, cannot be determined.

= School performance and student behaviour are positively related to teachers’ average
years of experience, while teacher turnover rates are negatively related to performance
and behaviour, after accounting for differences in students” and teachers’ demographic
characteristics across schools.

Research in international education increasingly points to the role of a strong teaching workforce
as a key element of a high-performing system (Darling-Hammond et al., 2017y;; Jensen et al.,
2016yy; Jensen et al., 201653; Hanushek, Piopiunik and Wiederhold, 2014 ). Following the
publication of the OECD Teachers Matter report, a first major study of policies for attracting,
developing and retaining effective teachers in schools (OECD, 20055, and at least since the
publication of an influential McKinsey Report on education (Barber and Mourshed, 2007g)),
teacher policies have been identified as one key element of high-performers’ success in PISA.
A decade ago, the authors of that report concluded, based on the analysis of ten top-performing
countries, that “three things matter most: 1) getting the right people to become teachers;
2) developing them into effective instructors; 3) ensuring that the system is able to deliver the
best possible instruction for every child.”

Over the past ten years, the OECD has accumulated a wealth of new data on teacher policies
and teachers’ working conditions, and on the performance of education systems and schools.
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By expanding participation in PISA and comparing performance over time, recent PISA surveys
have identified more high-performing and rapidly improving systems. Recent editions of
Education at a Glance have developed comparative indicators on teachers’ careers (OECD,
2014) and teacher-appraisal systems (OECD, 2015g).

PISA 2015 expanded the coverage of these indicators to partner countries and economies
participating in PISA, through a special system-level data collection conducted in collaboration
with PISA Governing Board members and National Project Managers. And PISA 2015 distributed
a questionnaire, which was optional for countries, to a sample of teachers in the schools selected
for the PISA assessment (see Box 3.1 in Chapter 3). The questionnaire included information about
teachers’ demographic profile and working conditions, often based on questions first asked as part
of the OECD Teaching and Learning International Survey (TALIS) (OECD, 2009;; OECD, 201410)).

This chapter explores PISA data at the level of education systems and, in the 20 countries
and subnational jurisdictions that distributed the teacher questionnaire, at the school level, to
establish relationships between the success of education systems and schools in PISA and their
teacher policies. The chapter is not a systematic review of teacher policies in high-performing
countries, as many aspects of these policies cannot be easily quantified or categorised with
the indicators available in the PISA database and related databases. Its goal is not to develop a
blueprint for teacher policies, but rather to illustrate the existing evidence and gaps, and thereby
contribute to the ongoing debate about effective teacher policies.

The first section focuses on variation across countries, and explores system-level aspects that
are common, and in some cases unique, to high-performing countries and economies. In this
section, high-performing countries and economies are defined as those that, in PISA 2015,
had an above-average share of students performing at the highest levels (Level 5 and above) in
science, reading or mathematics — reflecting the ability of these systems to nurture excellence —
and, at the same time, a below-average share of students who did not attain the baseline level
of proficiency (Level 2) in all three subjects — reflecting the inclusive nature of these systems and
their ability to assure minimum standards of learning for all. These criteria led to the selection of
17 countries and economies: Australia, Beijing-Shanghai-Jiangsu-Guangdong (China) (hereafter
“B-S-J-G [Chinal”), Canada, Estonia, Finland, Germany, Hong Kong (China), Japan, Korea, Macao
(China), the Netherlands, New Zealand, Norway, Singapore, Slovenia, Switzerland and Chinese
Taipei. Two subnational jurisdictions in OECD countries that meet the above-mentioned criteria
for high-performing systems, and that contribute to the system-level indicators published in the
OECD'’s annual report, Education at a Glance, were also analysed: England (United Kingdom)
and the Flemish Community of Belgium.

The second section focuses on variations within countries and across time, and explores how
changes in student-teacher ratios, class size, teacher compensation, and school autonomy for
selecting teachers are related to performance trends across all PISA-participating countries
and economies. While it is conventional wisdom that change in education is slow, data from
Education at a Glance and from school questionnaires distributed by PISA show that these are
areas in which there have been significant changes over the past decade (more specifically,
between 2005 or 2006 and 2015). This makes it possible to ask whether these changes have been
accompanied by improvements or declines in performance.
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The last section focuses on variations within countries, across schools, and explores how teachers’
qualifications and experience, teacher turnover, and support for teachers’ professional learning
are related to performance differences in science, reading and mathematics, and to a positive
school climate (as measured through the index of disciplinary climate in science lessons and the
incidence of bullying at school). These analyses are restricted to the 20 countries and subnational
jurisdictions that distributed the teacher questionnaire.

HOW DO HIGH-PERFORMING COUNTRIES SELECT, DEVELOP AND EVALUATE
TEACHERS?

What do high-performing countries have in common? A cursory look at the list of the 19 highest-
performing education systems in PISA — as defined above — shows that they span four continents,
different levels of economic development, include city-states as well as some of the largest
economies in the world, and have widely different histories and social and economic trajectories.
Yet several influential studies that have analysed and compared some of the highest-performing
countries and economies in PISA have identified common traits in their teacher policies.
In addition to the already-cited McKinsey report (Barber and Mourshed, 2007)), more recently,
a more in-depth review of seven high-performing countries and education systems' (Darling-
Hammond et al., 2017;;)) concluded that “a key goal in all of the [seven] jurisdictions [is] to
develop a strong teaching profession”, “a workforce that is highly educated and empowered to
make decisions about teaching for the best interests of their students”.

It is also intriguing that despite their diversity, these countries and economies not only perform
well in PISA; but to a large extent, teachers in these countries and economies reported feeling
valued by society at large. Indeed, of the 19 highest-performing countries/economies, 13
participated in the TALIS survey in 2013-14 (for Canada, only the province of Alberta, one of
the highest-performing provinces, participated). In Finland, Korea and Singapore, more than
50% of lower secondary teachers agreed, or strongly agreed, with the statement “I think that
the teaching profession is valued in society”; and in seven more high-performing participants in
TALIS, namely Alberta (Canada), Australia, England (United Kingdom), the Flemish Community
of Belgium, New Zealand, the Netherlands, and Shanghai (China), an above-average percentage
of teachers agreed with that statement. Two more countries, Japan and Norway, reported levels
of agreement close to the international average of 31%. Only one high-performing country in
PISA with available data — Estonia — reported low levels of agreement with the statement (14%)
(OECD, 2015p1;; OECD, 2014, Table 7.310)).

This section takes this conclusion as the starting point to explore the PISA database and the
OECD system-level database in search of common traits among a broader set of 19 high-
performing countries, economies and subnational regions mentioned in the introduction. While
small samples can only support tentative conclusions, this section sets out to identify institutions
and practices that support teacher professionalism in high-performing countries; understanding
these patterns can help other countries improve their own systems.

The data used in this section mostly come from the annual OECD publication Education at a
Glance, and have been expanded to include OECD partner economies through a special system-
level data collection conducted in 2016 in collaboration with PISA Governing Board members
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and National Project Managers. Data refer to lower secondary teachers, even in countries where
PISA students are no longer in lower secondary schools. This ensures that data on teacher policies
remain comparable across countries, despite varying education structures. Furthermore, in all
countries, lower secondary teachers are or have been a strong influence on the development of
PISA 15-year-old students” knowledge and skills.

There are several limitations to these data. System-level data are often missing or difficult to access
and compile for some countries where responsibility for education policy lies at the subnational
level. Important nuances required to interpret these data well are also often missing when the
variations in policies across countries must be reduced to a limited number of categories in
order to support comparisons. Where possible, and where it was felt to be important, these data
are therefore complemented with more qualitative information from in-depth reviews of these
countries’ policies, and with data from the Teaching and Learning International Survey (TALIS).
Finally, the system-level data reflect the recent policy environment (typically, the year 2014
or 2015), and are not necessarily representative of the policies under which a majority of the
teachers in 2015 were trained, selected and managed over the course of their career in teaching.

The examination of the data reveals that despite a common goal of supporting teacher
professionalism, high-performing countries often use different instruments to select, develop
and evaluate teachers. Career and compensation structures also differ widely across this set of
countries. In fact, when requirements for entry into the teaching profession, teacher-appraisal
mechanisms, and policies regarding professional development, career progression and
salaries are compared across the 19 highest-performing countries and economies in PISA, the
most common finding is that there are no common traits. The systems that support teachers’
professional growth differ among high-performing countries; and the coherence between the
different elements within a system — from initial mechanisms for selecting and preparing teachers,
through to ongoing structures that provide feedback and support for professional learning and
effective teaching — is greater than the coherence across countries in any single element of
that continuum. Some high-performing countries, such as Finland, place greater emphasis on
recruitment strategies and strong teacher preparation; others, such as Singapore, emphasise
formative appraisal and in-service, collaborative professional learning (Darling-Hammond et al.,
2017).

Nevertheless, three aspects stand out for being common to all high-performing countries/
economies for which relevant information is available.

First, the presence of a mandatory teaching practicum as part of pre-service education, to ensure
that student teachers have some classroom experience before they formally become teachers.
Teacher candidates in high-performing countries typically receive extended clinical training
to help them bridge theory and practice at the beginning of their teaching career; where the
practicum included in initial teacher-preparation programmes is short, novice teachers benefit
from intensive induction or mentoring programmes to support beginning teachers.

Second, the presence of a variety of bespoke opportunities for in-service professional
development, such as workshops organised by the school. This is perhaps related to the
widespread autonomy of schools in selecting teachers for hire; but more than autonomy, it
reflects strong capacity at the local level to lead and adapt to changing needs and conditions.
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= Finally, the existence (with only one exception: Germany) of teacher-appraisal mechanisms,
either legislated or deeply rooted in school practice, with a strong developmental focus.
While detailed information is often missing on the specific features of some of these appraisal
systems, the available evidence shows that appraisals tend to rely to a large extent on classroom
observations and teacher interviews, and to be geared mostly towards teacher improvement;
career progression and salary increases are at stake only in a few countries, and are sometimes
handled through separate appraisal processes.

How teachers become teachers: Requirements for entry into the teaching
profession

Competitive examinations to enter teaching-training programmes or to start teaching can create a
more select pool of candidates and even contribute to making teaching a prestigious occupation
in some countries. But in contexts where teacher shortages are a problem, such mechanisms
may inadvertently discourage potentially suitable candidates from considering a teaching career.
And there is hardly any discernible pattern among high-performing countries and economies in
PISA in the entry requirements to become teachers — perhaps a reflection of the diversity of local
contexts and challenges.

In some high-performing countries and economies, such as Finland, Hong Kong (China), Korea,
Macao (China) and Chinese Taipei, candidates must pass a competitive examination to be
admitted into pre-service teacher education. In Japan, the competitive examination is held later,
as a condition to start teaching; and in Korea and Chinese Taipei, student teachers (who had
already passed a competitive examination to enter pre-service teacher education) must pass
another competitive examination to start teaching (Figure 2.1).

In other high-performing countries, including Australia, England (United Kingdom), Estonia,
Norway, Singapore and Slovenia, there are no competitive examinations to enter teacher-
preparation programmes or to start teaching.

The duration of teacher-training programmes, and the level of qualification (bachelor’s or
master’s degree) attained at the end of teacher-training programmes, also vary greatly across the
highest-performing countries and economies in PISA. Lower secondary teachers in the Flemish
Community of Belgium have the shortest path to teaching, with just three years of teacher
preparation, leading to a bachelor’s degree.

The most frequent minimum duration of post-secondary studies for teacher-training programmes
among high-performing countries and economies, however, is four years. In Australia, England
(United Kingdom), Japan, Korea, Macao (China), the Netherlands, Norway and Chinese Taipei,
this is the normal duration of initial teacher preparation for lower secondary teachers. In
Singapore as well, a bachelor’s degree in education is earned in four years, but graduates whose
bachelor’s degree is not specific to education (as is the case for the majority of new teachers)
must participate in a one- or two-year postgraduate teacher-training programme (Diploma in
Education). In Estonia, Finland, Slovenia and Switzerland, student teachers must study for five
years to earn a master’s degree; in Hong Kong (China), the five-year programme leads to a
bachelor’s degree. Among high-performing countries, the longest path to teaching is in Germany,
where teacher preparation for lower secondary teachers typically lasts between six and seven
years (and results in a master’s degree), including at least one year of practicum (see below).
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Figure 2.1 = Requirements for entry into the teaching profession
High-performing countries and economies in PISA,
lower secondary general programmes, 2013
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Singapore3 4.8 39.1 1 6
Slovenia 8.2 18.1 5 7 a
Switzerland 10.1 22.2 5 7 a a
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1. Duration of teacher-training programme refers to the number of years of study for Bachelor of Education (B.Ed.). graduates.
However, there are candidates pursuing a one-year, full time postgraduate diploma as their pre-service teacher-training
programme.

2. Reference year: 2014/15.

3. The duration of teacher-training programme refers to the Postgraduate Diploma in Education programme, which is the training
received by most trainee teachers. This training is required for those whose bachelor’s degree is not specific to education. The
duration of other full-time initial teacher preparation programmes offered at the National Institute of Education varies according
to the programme: Bachelor of Arts/Science (education) — 4 years; Diploma in Education — 1 to 2 years (depending on general
or specialisation track); and Postgraduate Diploma in Education (physical education) — 2 years.

Countries and economies are listed in alphabetical order.

Source: OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in Education, Tables 1.2.9a, 1.2.10a, B2.1.45
and B2.1.46, http://dx.doi.org/10.1787/888933433171 and http:/dx.doi.org/10.1787/888933433235; OECD (2016),
PISA 2015 Results (Volume 11): Policies and Practices for Successful Schools, Tables 11.6.56 and 11.6.57, http:/dx.doi.org/
10.1787/888933436513; for New Zealand: Education Council (2010), Approval, review and monitoring processes and
requirements for Initial Teacher Education Programmes, Wellington, Education Council.

StatLink SWsP™ http://dx.doi.org/10.1787/888933740193

Certification requirements can add another layer of selection. While teacher certification,
credentials and licenses offer no guarantee of excellence in teaching, they may help ensure
that only the most motivated candidates progress in their career. In Australia, there are no
competitive examinations to enter teacher training or start teaching, but student teachers must
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earn a credential or license in order to start teaching. In most Australian jurisdictions, teachers
reach the first level of accreditation upon graduation from an approved initial teacher education
programme; but they must renew their registration regularly (typically, every five years), and can
advance to full registration after a period of employment as teachers and an appraisal against
the Australian Professional Standards for Teachers at “Proficient” level (OECD, 2013, p. 285p1).

Other high-performing countries, including Singapore, do not restrict or control access to the
teaching profession through competitions, licenses or credentials. However, teaching graduates
in Singapore must successfully complete a probation period in which their competence for
the job is evaluated. Singapore also specifically recruits candidates from the top third of the
secondary school graduating class by offering them attractive conditions for study and work, such
as a competitive monthly stipend during the training period.

More than competitive examinations, credentials or the duration of teacher-training programmes,
a feature of initial teacher preparation that is common to high-performing countries and
economies in PISA (except Macao [Chinal) is a mandatory teaching practicum as part of the
pre-service education (information for B-S-J-G [China] and Canada is missing in the Education
at a Glance database). In contrast, a teaching practicum was not always required as part of
pre-service teacher training in Chile, Croatia, the Czech Republic, France, Georgia and the
United States (OECD, 2016, Table 11.6.56p3). In Chile, this requirement was introduced only
recently by a comprehensive reform of teacher training, teacher careers and teacher working
conditions, known as Politica Nacional Docente (National Teacher Policy), that was passed
in 2016 and implemented beginning in 2017 (Ministerio de Educacién, 20181).

The duration of the teaching practicum provided as part of initial teacher education for lower
secondary teachers is known only for some OECD countries. It ranges from 20 days in Japan
and less than two months in Estonia, Korea and Slovenia, to several months in Australia, England
(United Kingdom) and Norway, and to one or two full school years in Germany. However,
Estonia, Japan and Korea, whose initial practicums are among the shortest, complement their
practicums with mandatory induction programmes for novice teachers (OECD, 20147)).

Retrospective data based on teachers’ reports about their initial education, collected as part of
the TALIS survey in 2013-14, show that 90% of lower secondary teachers in Shanghai (China),
and more than 70% of lower secondary teachers in England (United Kingdom), Japan, Korea and
Singapore had taken part in a formal induction programme in their first regular employment as
teachers — compared to an average of 50% across all countries participating in TALIS in 2013-14
(Table 2.16) (OECD, 20153)).

All high-performing countries recognise that beginning teachers need intensive support to apply
their knowledge to teaching, and to develop professional networks with more experienced
mentors. In other words, extended clinical training in the form of a pre-service practicum or a
well-mentored induction programme helps teachers in high-performing countries bridge the gap
between theory and practice.

The way in which requirements for clinical practice are actually met matter at least as much as
their duration for the quality of student-teachers’ learning. To help teachers move from theory to
practice (and from practice to reflection) at the beginning of their teaching career, it is important
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that their classroom practice is enriched with timely and precise feedback, and that the field
experience is not disconnected from coursework in teacher education (OECD, 2005s)). Extended
periods of clinical practice, well-supported by mentors and by instructors, during which future
teachers gain experience in a broad range of professional tasks, require significant resources.
The example set by high-performing systems shows that investing in these resources up front,
by attracting, training and supporting good teachers, rather than at the back end, by reducing
attrition and firing weak teachers, might have greater payoffs for students (Schleicher, 2011 4)).

School autonomy for selecting teachers

In many school systems in OECD countries and elsewhere, recent decades have seen a general
trend towards decentralisation, with responsibilities for budget management, staffing, school
buildings, teaching content and processes, and the organisation of learning given to intermediate
levels of government and, to a large extent, to schools themselves. Underlying this trend is the
idea that education systems need to adapt to rapidly changing conditions, and that local actors
are often best placed to identify these changes and the required adjustments.

But this trend also presents challenges in governing education systems: complex, decentralised
systems often struggle with lack of leadership capacity at the local level, shared responsibilities
across multiple levels, inadequate accountability structures, and the need for mechanisms to
align local decisions with more centrally determined strategies (Burns and Koster, 2016y;5)).
Analyses based on PISA 2012 data, for example, showed that schools with greater autonomy for
resource allocation performed worse than otherwise similar schools in their country, on average,
except in countries with strong public accountability of schools (those in which all, or almost all
schools, posted student achievement data publicly) (OECD, 2013, pp. 52-5316).

While there are a diversity of governance structures and traditions among high-performing
countries, many of those countries outside of East Asia have decentralised systems for selecting
or allocating teachers to schools.

In 13 of the 19 highest-performing countries/economies, over 80% of 15-year-old students
attended schools whose principal or school governing board has considerable responsibility
for selecting teachers for hire (OECD average: 74%), with most of the exceptions to this pattern
found among high-performing East Asian systems. In Germany and Chinese Taipei, about two-
thirds of the students attended schools with autonomy in selecting teachers for hire; in Singapore,
54% of students, and in B-S-J-G (China), Japan and Korea, less than 50% of students attended
such schools (Figure 2.2).2

In many countries, school responsibility for firing teachers is less common than school
responsibility for selecting teachers for hire. In particular, in Australia, Canada, Finland and
Germany, a significantly smaller share of principals reported having a considerable role in
decisions about firing teachers than reported having such a role in hiring teachers. Overall, in 9
of the 19 highest-performing countries and economies, over 80% of students attended schools
whose principal or school governing board has considerable responsibility for firing teachers;
while in 6 other countries, less than 50% of students attended such schools.
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Figure 2.2 = School responsibility for selecting teachers
Percentage of 15-year-old students in schools where the principal or school governing board
has considerable responsibility for hiring or firing teachers, based on principals’ reports;
high-performing countries and economies in PISA
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Countries and economies are ranked in descending order of the percentage of students in schools where the principal or the
school governing board has considerable responsibility for selecting teachers for hire.

Source: OECD PISA 2015 Database, Table 2.8.
StatLink SW=P™ http://dx.doi.org/10.1787/888933740212

School responsibility for hiring and firing teachers is common in Nordic, Anglo-Saxon, and
Eastern European countries, even among lower-performing education systems. These countries are
characterised by public sector employment that is “position-based” (OECD, 20055, i.e. where
public services tend to focus on selecting the best-suited candidate for each position, whether
by external recruitment or internal promotion. In contrast, school autonomy for hiring and firing
teachers tends to be less common in France and in South European countries, such as Greece, Italy,
Portugal (at least for firing teachers) and Spain, as well as in Latin American countries (with the
exception of Chile) and, as already noted, in East Asian systems. These countries are characterised
by public sector employment that is “career-based” (OECD, 2005)s)), i.e. where public services tend
to recruit based on academic credentials or a civil service entry examination, and once recruited,
teachers are allocated to positions according to rules that operate at the system level. In PISA 2015,
the percentage of students who attended schools with considerable responsibility for selecting
teachers for hire was positively, but only moderately, related to mean performance in science
(r = 0.36 across all countries; r = 0.40 across OECD countries).

Professional development requirements and participation

Like many other professionals, teachers need to stay abreast of what is new in their field and
be able to respond to the emerging demands of their job, which is why many countries make
professional development mandatory. Among high-performing countries and economies,
in Hong Kong (China) and Korea, participation in professional development is compulsory for
teachers in order to obtain a promotion or salary increase. It is a requirement for maintaining
employment in Australia, England (United Kingdom), Estonia, Finland, Germany, Japan and
Slovenia. Such requirements translate into high participation rates in professional development
programmes in most of these countries (OECD, 2016, Table 11.6.1713)).
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Figure 2.3 = Professional development requirements for teachers
High-performing countries and economies in PISA,
lower secondary general programmes, 2013
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Countries and economies are listed in alphabetical order.

Source: OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in Education, Tables 1.2.9a, 1.2.10a, B2.1.45 and
B2.1.46, http:/dx.doi.org/10.1787/888933433171 and http:/dx.doi.org/10.1787/888933433235; OECD (2016), PISA 2015
Results (Volume I1): Policies and Practices for Successful Schools, Table 11.6.57, http://dx.doi.org/10.1787/888933436513.
StatLink Sa=P¥ http://dx.doi.org/10.1787/888933740231

In PISA 2015, principals of schools attended by 15-year-old students were asked what
proportion of their teaching staff had participated in professional development activities during
the three months prior to the PISA test. Australia, England (United Kingdom) and Singapore
were among the countries/economies in which school principals reported that over 80% of
teachers had participated in professional development activities, on average (OECD, 2016,
Tables 11.6.17 and B2.11.42 ;3)). Principals in B-S-J-G (China), Canada, Macao (China) and
New Zealand reported between 70% and 80% participation, on average, significantly above
the OECD average of 51%; in several Canadian provinces, including British Columbia and
Alberta, participation rates were above 80%. Among the 19 highest-performing countries
and economies in PISA, in the Flemish Community of Belgium, Germany, Japan, Norway
and Slovenia principals reported below-average participation in professional development
activities.

Participation rates in professional development activities, as reported by principals, were
positively related to a country’s performance in the PISA 2015 science test (the linear correlation
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coefficient is r = 0.40 across all 69 countries/economies with comparable data; r = 0.36 across
OECD countries). But the type of professional development activity matters at least as much,
if not more, than participation. Performance in science is positively related to the proportion
of students in schools that organise in-house professional development activities: inviting
specialists to conduct trainings (r = 0.49 across all countries/economies; r = 0.56 across OECD
countries), organising workshops that deal with specific issues that the school faces (r = 0.41
across all countries; r = 0.46 across OECD countries) or organising workshops for specific
groups of teachers (r = 0.42 across all countries/economies; r = 0.50 across OECD countries).

Figure 2.4 = School-based professional development workshops
and science performance
Based on principals’ reports, PISA 2015
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chapter.

Source: OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in Education, Table 1.2.3, http:/dx.doi.org/
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11.6.20, http:/dx.doi.org/10.1787/888933436513.
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Indeed, in almostall 19 high-performing systems examined here, at least 80% of PISA-participating
students were in schools that organise in-service workshops that deal with specific issues faced
by the school (OECD average: 80%) or that organise in-service workshops for specific groups
of teachers (OECD average: 69%). These kinds of bespoke in-service workshops were almost
universally available in schools attended by 15-year-olds in Australia, B-S-J-G (China), England
(United Kingdom), Korea,* New Zealand and Singapore; and only slightly less common in the
Flemish Community of Belgium, Canada, Estonia, Germany, Hong Kong (China), Japan, Macao
(China), the Netherlands, Portugal, Switzerland and Chinese Taipei(where between 70% and
95% of students were in schools that organise such workshops). Such school-based workshops
are somewhat less common in Finland, Norway and Slovenia (OECD, 2016, Tables 11.6.20
and BZ.||.43[13]).

The advantage of school-based workshops, compared to attending a lecture by an external
specialist, might come from the peer-learning opportunities they provide, and the fact that
feedback and ideas from other experienced teachers in the same school are more directly related
to concrete and common challenges in the classroom. The Teachers Matter report (OECD, 2005 s))
notes that the most effective forms of professional development focus on clearly articulated
priorities, provide ongoing school-based support to classroom teachers, and create opportunities
for teachers to observe, experience and try new teaching methods. Effective professional
development includes opportunities for teachers to observe, design, perform or expose teaching
practices, provides adequate time and follow-up support, and encourages the development of
teachers’ learning communities (Barrera-Pedemonte, 2016, pp. 19-2517).

Desimone (200915 identified five core features of effective professional development activities:
they are focused, embedded in collective practice, provide opportunities for active learning,
tend to be longer in duration, and are coherent with wider policies and with the knowledge and
beliefs of teachers who participate. A recent review of existing research similarly concludes
that “activities that are intensive, sustained, collaborative, and focused on materials and
problems of practice [have] more impact on teachers’ knowledge, classroom practices and
student achievement” (Opfer, 2016, p. 7119). The same author also analyses TALIS data to show
that greater participation in school-embedded professional development is associated with
greater reported impact of professional development on teaching knowledge and practice, while
participation in professional development activities outside of the school is associated with less
reported impact (Opfer, 2016, p. 1719).

School workshops and one-to-one coaching or mentoring programmes offer natural settings
for productive forms of professional development, although effective professional development
might also happen outside of the school or by pooling resources across schools.

Teacher appraisal

Monitoring and appraising teachers is central to the continuous improvement of schooling.
Teachers need feedback on their performance to help them identify how to better shape and
improve their teaching practice and, with the support of engaged school leadership, develop
schools as professional learning communities. Teacher appraisal also provides opportunities to
recognise and reward effective teaching. Based on the existing research and in-depth analyses
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of numerous teacher-appraisal systems internationally, a recent OECD review concluded that
“that there is no single model or global best practice of teacher appraisal”; however, the report
provided a number of policy suggestions for improving teacher appraisal, including (OECD,
201 3111])1

= establishing teaching standards to guide teacher appraisal and professional development

= resolving tensions between the developmental and accountability functions of teacher
appraisal

= conducting regular developmental appraisals at the school level, based on multiple sources
of evidence, including frequent classroom observations conducted by competent evaluators
internal to the school

ensuring that teacher appraisal feeds into professional and school development

establishing periodic career-progression appraisal involving external evaluators

preparing teachers for appraisal processes and strengthening the capacity of school leaders for
teacher appraisal.

Almost every high-performing country and economy in PISA has a legislated policy of teacher
appraisal for lower secondary teachers, as does nearly every lower-performing country and
economy. Twelve out of 17 high-performing systems for which data are available for 2015 have
a legislated appraisal system for lower secondary teachers. Australia, Canada, England (United
Kingdom), the Flemish Community of Belgium, Japan, Korea, Macao (China), the Netherlands,
New Zealand, Singapore, Slovenia and Switzerland have national or state laws or regulations in
place to regulate one or more types of teacher appraisal.

Countries/economies that have no policy framework about teacher appraisal, such as Estonia,
Hong Kong (China), Norway and Chinese Taipei, nevertheless have similar practices that cover a
large proportion, if not all, teachers. In Hong Kong (China), for example, the Education Bureau
requires all schools to develop their own performance-appraisal system for teachers. In Norway,
approaches to teacher appraisal are not regulated nationally, but are typically designed at the
local and/or school level, and all teachers are appraised. The only exception among high-
performing countries is Germany, which has no legislated teacher appraisal policy (data for
B-S-J-G [China] and Finland are missing; teacher-reported information from TALIS can be used
to complement system-level data about these two systems) (Figure 2.5).

In Shanghai (China), all lower secondary teachers are in schools that conduct formal appraisals,
according to principals’ reports; and 98% of lower secondary teachers reported in TALIS that
they had received regular formal or informal feedback on their performance and areas for
development in their current school. Feedback following classroom observation is particularly
widespread (96%) (Table 2.16).

In Finland, in contrast, there is no national policy framework for teacher appraisals; rather, the
basis for teacher appraisal is defined in the contract between the local government that employs
the teacher and the teachers’ trade union. Under these contracts, school principals, who are
seen as the pedagogical leaders of the school, typically conduct annual discussions aimed at
appraising the teacher’s fulfilment of individual objectives set up during the previous year and
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determining developmental needs for the following year (OECD, 2013, p. 290;11)). Nevertheless,
in 2013, although 74% of Finnish lower secondary teachers were in schools whose principals
reported that teachers are formally appraised, as many as 36% of teachers reported that they had
not received any formal or informal feedback on their performance and areas for development
in their current school — one of the highest percentages among countries participating in TALIS
(Table 2.16)

Figure 2.5 = Teacher appraisal

High-performing countries and economies in PISA,
lower secondary general programmes, 2015
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1. Appraisal is legislated in most, but not all, Canadian provinces.
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3. Teacher appraisal is not legislated, but similar practices exist.

4. The Education Bureau requires all schools to have a fair and open performance appraisal system for teachers. Schools
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Countries and economies are listed in alphabetical order.

Source: OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in Education, Tables 1.2.9a, 1.2.10a, B2.1.45
and B2.1.46, http://dx.doi.org/10.1787/888933433171 and http:/dx.doi.org/10.1787/888933433235; OECD (2016),
PISA 2015 Results (Volume 1): Policies and Practices for Successful Schools, Tables 11.4.47 and 11.4.49, http:/dx.doi.org/
10.1787/888933436498.
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Among the remaining countries with available data, Iceland, Luxembourg and Scotland (United
Kingdom) similarly do not have a legislated teacher-appraisal system. Some 43% of lower
secondary teachers in Iceland reported (in TALIS) that they had not received any feedback in
their current school.

Ten of the 12 high-performing countries and economies with a legislated policy framework for
teacher appraisal conduct regular appraisals of teachers. Data for Canada and Switzerland are
missing, as different provinces and cantons might have different provisions. Regular appraisals
are typically organised at the school level and pursue a mix of purposes, including professional
development and establishing teachers’ responsibilities and working conditions. The key aspect
of such appraisals is that they feed into individual and collective professional development.

Among the remaining participants in PISA with a legislated framework for teacher appraisal,
Ireland, Israel, Italy and Spain do not have regulations in place for regular appraisals (OECD, 2016,
Table 11.4.4943). In Spain, only appraisals for teacher registration are covered by the policy
framework; each region is responsible for the evaluation and appraisal of its teachers. But TALIS
and PISA both indicate that teachers have limited opportunities to receive feedback, based on
classroom observation, about their teaching (OECD, 20150). In Italy, only appraisals at the
completion of the probationary period are mandated, although a recent reform has established
a merit-based component of teachers’ salaries that will require the regular appraisal of teacher
performance by school-led teacher evaluation committees (OECD, 2017 51)).

The periodicity of regular appraisals can vary widely across countries and economies. In the
Flemish Community of Belgium, teachers receive mandatory, periodic appraisals every four
years, the longest interval observed across all countries; in the Netherlands, every three years; in
Australia, England (United Kingdom), Korea, Macao (China), New Zealand and Slovenia, every
year; and in Singapore, twice a year (the frequency of regular appraisals was not reported by
B-S-J-G [China], Canada and Japan).

In addition, in five of these countries/economies teachers can receive appraisals as part of reward
schemes or when applying for promotion. In Canada, although there is some variation across
jurisdictions, there are typically two processes for regular appraisal: teachers’ performance is
typically appraised every five years (or more frequently if there are concerns about performance),
but teachers are also more frequently appraised for their professional development (OECD, 2013 ;1)).

Where regular teacher appraisals exist, and the information about the aspects appraised and
the sources of information used for appraisals is available (eight countries/economies), the
policy framework always specifies that the instructional core of teachers” work (planning and
preparation, instruction, and the classroom environment) is appraised. This is also the case in all
remaining countries that conduct regular appraisals and provided information. In seven countries/
economies (all countries with available information except Korea), teachers’ participation in
professional development activities is also considered (Figure 2.6).

The essence of teaching is displayed in the classroom. This is why appraisals are typically based
on classroom observations and on an interview or dialogue between the teacher and evaluators.
Seven countries provided this information; only in Korea are interviews not used as an information
source. Self-appraisals and teacher portfolios are also frequently used. No high-performing country
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conducts teacher tests, and only two — England (United Kingdom) and Singapore — specify that

information about student outcomes must be used as one of the sources for the regular assessment
of lower secondary teachers. Even if it is not a formal requirement, in all TALIS-participating
countries and in all schools whose principals reported that teachers are formally appraised, a large
majority of principals reported that the analysis of students’ test scores informs teacher appraisal,
along with classroom observations and interviews (OECD, 2014, p. 3551)).

Figure 2.6 = Features of regular teacher appraisals
High-performing countries and economies in PISA, lower secondary schools, 2015
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Source: OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in Education, Tables 1.2.9a, 1.2.10a, B2.1.45
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PISA 2015 Results (Volume 1): Policies and Practices for Successful Schools, Tables 11.4.46 and 11.4.52, http:/dx.doi.org/
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In contrast, teacher tests are the only source of information for regular appraisals in Mexico, and
they are also conducted in Chile, Peru and the United Arab Emirates. In Portugal, self-appraisals
are the only source of information for regular appraisals. In Brazil and Colombia, classroom
observation is also not practiced for regular appraisals, which are informed by student outcomes
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in addition to interviews and self-appraisals or portfolios (OECD, 2016, Table I1.4.523)). This is
problematic because teacher appraisals can ensure that individual weaknesses are identified
and addressed with suitable professional development activities only if the appraisal includes
classroom observations. Teaching is at the core of a teacher’s professional responsibilities, and
can and should be directly observed (OECD, 2013 1)).

The consequences of teacher appraisals vary more widely, even among high-performing
countries and economies with legislated, regular appraisals. Some countries, such as Korea,
use separate processes for decisions about career and salaries, and for decisions about teachers’
professional development (OECD, 2013, p. 28711)). But most countries combine accountability
and developmental functions in a single process.

In all eight high-performing countries where the information is available, appraisals are used, to
some extent, for teachers’ professional development. In some cases, such as in Australia, Macao
(China), New Zealand and Singapore, the appraisal systematically results in a professional
development plan for teachers; in others, such as Korea, a negative rating (underperformance)
results in compulsory training. In England (United Kingdom), the Flemish Community of
Belgium and Slovenia, the results of teacher appraisal are less formally linked to professional
development, but are expected to influence professional development activities (Figure 2.7).
Among the remaining countries with regular appraisal systems, in Malta, Qatar, Thailand and
Turkey, teachers’ professional development is not informed by appraisal results (OECD, 2016,
Table ”.4.52[]3]).

In most cases, teachers’ career advancement is at stake in regular appraisals, either because
appraisal results — both positive and negative — influence decisions about promotion or the speed at
which a teacher progresses through the career structure or salary scale (Australia, Macao [China],
Singapore, Slovenia), or because underperformance can result in deferred promotions or career
advancement (the Flemish Community of Belgium, Macao [China], New Zealand, Singapore
and Slovenia). Results of regular appraisals are not formally linked to career advancement in
Japan, nor does Japan conduct special appraisals for promotion. In England (United Kingdom),
the results of regular appraisals are also not formally linked to career advancement, but in 2013,
97% of principals in lower secondary schools reported that the results of formal teacher appraisals
influence the likelihood of career advancement (Table 2.16).

Teachers’ salaries are directly dependent on the results of regular appraisals only in Singapore,
where a salary increase is provided, in the form of a pay allowance, for good performance. In
Australia, England (United Kingdom), Macao (China), New Zealand and Slovenia, the impact on
pay is a reflection of the influence of appraisals on career progressions. In the Flemish Community
of Belgium, Japan and Korea, the results of regular teacher appraisals are not used for determining
pay levels, although in Korea, there is a separate performance-based incentives system under
which teachers are obliged to be appraised annually (OECD, 20131)).

Based on in-depth analysis of the existing literature and the review of over 20 teacher-appraisal
systems across the world, a recent OECD report highlighted that it is not the existence of
formal appraisal requirements, but the design and quality of the processes that matter most if
teacher appraisals are to have an impact on teaching and learning outcomes (OECD, 20131).
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Figure 2.7 = Use of results from regular teacher appraisals

High-performing countries and economies in PISA, lower secondary level, 2015
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B2.1.46, http:/dx.doi.org/10.1787/888933433171 and http:/dx.doi.org/10.1787/888933433235; OECD (2016), PISA 2015

Results (Volume I1): Policies and Practices for Successful Schools, Table 11.4.55, http://dx.doi.org/10.1787/888933436498.
StatLink Su=™ http://dx.doi.org/10.1787/888933740307

Recent literature, based on data from Cincinnati (United States), where teachers are appraised
through multiple detailed classroom observations and a review of teachers’ work products,
has shown that teachers become more effective in promoting student test achievement in post-
evaluation years. This suggests that the feedback received during evaluation and the professional
development activities undertaken in response help teachers develop new skills or work to
improve critical areas (Taylor and Tyler, 2012 2).
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Teachers’ salaries and factors that influence teachers’ careers and salaries
Higher salaries can help school systems attract more candidates to the teaching profession, and
signal that teachers are regarded and treated as professionals. In general, in most high-performing
countries and economies for which data are available, teachers earn salaries that are higher than
the per capita GDP. The exceptions, among countries with available data, are Macao (China) and
Norway, although teachers’ salaries in Macao (China) are nevertheless significantly above the OECD
average, in real terms (Figure 2.8). But several lower-performing countries also compensate teachers
well; and, as seen above, high salaries are not universal among high-performing countries (OECD,
2016, Table 11.6.5413)). It is therefore important to look at other aspects of teacher compensation,
including how salary progressions are linked to career structures.

Out of the 19 high-performing countries and economies considered in this section, 11 provided
responses on the importance given to various aspects of teaching in determining teachers’ career
progression and salaries. The relative importance of four factors was investigated: appraisal results
(where appraisals are conducted), taking on extra roles and tasks, participation in professional
development, and length of service. Results vary greatly across the 11 countries (Figure 2.8).

In Korea, Slovenia and Chinese Taipei, all four factors (three in Chinese Taipei, where there are no
teacher appraisals) were rated as equally important for teachers’ career progression; but in Korea,
length of service has a stronger influence on teachers’ salaries than the other factors. In Macao
(China) and Singapore, teacher-appraisal results were reported as the major determinant of
teachers’ career progression and salaries, together with taking on extra roles and tasks (the latter,
however, has only a weak influence on salaries in Singapore). In England (United Kingdom) and
New Zealand, in contrast, length of service, and taking on extra roles and tasks, were reported
as stronger influences on teachers’ careers and salaries than teacher-appraisal results, or the
participation in professional development which, in England, has no influence at all (Figure 2.8).

In Estonia, taking on extra roles and tasks has the biggest influence on teachers’ career
progression, while salaries are also influenced to a similar extent by appraisal results (appraisal
is conducted by the school management; there is no legislated framework for appraisal). In the
Flemish Community of Belgium, length of service has no influence on career progression, but is
the only determinant of teachers’ salaries. Similarly, in Germany, career progressions are mainly
determined by teachers taking on extra roles and tasks, or completing professional development;
but salaries depend, to a similar or even larger extent, on length of service (Figure 2.8).

In Australia, length of service has a strong influence on teachers’ pay and career progression,
while the influence of other factors was not reported (Figure 2.8). But the results of teacher
appraisals were reported to influence decisions about promotion and/or progression on the salary
scale (Figure 2.7). Similarly, in the Netherlands, the length of service is a strong determinant of
teachers’ salaries, while the influence of other factors was not reported (Figure 2.8).

Principals’ responses to the PISA school questionnaire can also be used to assess the extent to which
schools are responsible for determining teachers’ salaries, either by establishing starting salaries
or by determining the timing or amount of salary increases. In most high-performing countries
outside of East Asia, schools have considerable responsibility for selecting teachers for hire; but
that does not imply that these teachers are employed and paid directly by schools or that their
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employment is not regulated at a more central level. In fact, only in England (United Kingdom),
Hong Kong (China), Macao (China) and the Netherlands did more than 50% of students attend
schools whose principal or school governing board enjoys considerable responsibility for setting
starting salaries for teachers. And only in England (United Kingdom), Estonia, Macao (China) and
the Netherlands can a majority of schools (weighted by the student population) determine teachers’
salary increases. In the remaining high-performing countries and economies, even where schools
are responsible for selecting teachers through hiring and/or firing decisions, teachers’ salaries and
salary increases are set outside of the school boundaries (Table 2.8).

Figure 2.8 = Factors that influence teachers’ salaries and career progression
High-performing countries and economies in PISA, lower secondary schools, 2015
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Flemish Com. (Belgium) 109 | 252 49 m
Germany 9.8 | 19.2 69 1.5
Hong Kong (China) 45| 293 90 1.6
Japan 56| 25.8 49 1.4
Korea 7.7 | 25.6 47 1.4
Macao (China) 3.5 ] 239 121 0.9
Netherlands 10.9 | 20.0 66 1.4
New Zealand 10.6 | 20.5 44 1.2
Norway 8.9 17.6 44 0.7
Singapore 4.8 | 39.1 107 1.3
Slovenia 8.2 | 18.1 38 1.3
Switzerland 10.1 | 222 m m m
Chinese Taipei 83| 299 | a | 30 1.3

Countries and economies are listed in alphabetical order.

Source: OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in Education, Tables 1.2.9a, 1.2.10a, B2.1.45
and B2.1.46, http:/dx.doi.org/10.1787/888933433171 and http:/dx.doi.org/10.1787/888933433235; OECD (2016),
PISA 2015 Results (Volume 11): Policies and Practices for Successful Schools, Tables 11.4.57, 11.6.54 and 11.6.59, http:/dx.doi.org/
10.1787/888933436498 and http:/dx.doi.org/10.1787/888933436513; OECD (2016), “Indicator D3 How Much are
Teachers Paid?”, in Education at a Glance 2016: OECD Indicators, http://dx.doi.org/10.1787/eag-2016-31-en.

StatLink &= http://dx.doi.org/10.1787/888933740326
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Overall, it appears that teacher compensation levels and the rules governing teachers’ careers
differ significantly not only across countries in general, but among the more restricted set of
high-performing countries and economies as well. A forthcoming thematic report on human
resources, part of the OECD School Resources Review project, will analyse best practices
governing compensation and benefits.

WHAT SYSTEM-WIDE CHANGES IN TEACHER CHARACTERISTICS AND
PRACTICES ARE RELATED TO IMPROVEMENTS IN STUDENT PERFORMANCE
AT THE COUNTRY LEVEL?

This section focuses on changes in teacher characteristics and teacher policies within countries,
across time. Cross-country associations that are discussed in the first section and are confirmed by
within-country patterns of association examined in this second section can be said to be robust.
Indeed, these within-country patterns show not only that countries with certain characteristics
perform better or worse, on average, but they help ascertain whether performance improved or
deteriorated in countries that, through purposeful reforms or other means, changed their teacher
policies or characteristics.

The analysis has several limitations. First, data on teacher policies or characteristics that can
be compared both across time and across countries are extremely limited: for many of the
characteristics noted above, and particularly for the three common traits of high-performing
systems cited above — clinical training, bespoke professional development, and formative teacher
appraisal — no trend data are available.

Furthermore, although the focus on within-country variations fully accounts for country-level
characteristics that remained constant over the period, and which might drive cross-country
associations, the causality of the relationships, and which change is the cause and which the
effect, might remain unclear. For example, it might be that the perception of deteriorating
performance was used to justify reforms in governance, rather than the reforms causing the
declines in performance.

Finally, few countries saw significant changes in performance between 2006 and 2015, and the
statistical uncertainty around changes in PISA performance can make it more difficult to detect
a relationship even where one exists.

Despite these limitations, three conclusions emerge from this analysis:

= System-level changes in the net flow of teachers in and out of the profession, as reflected in
student-teacher ratios, in class size, and in hiring flows indicated by the share of teachers under
the age of 30, are, in general, unrelated to improvements in PISA performance. However,
countries that reduced the incidence of grade repetition tended to limit teacher flows into the
profession, perhaps indicating that the reduction in grade repetition rates was motivated at least
in part by budget concerns, and that these savings were not totally reinvested in alternative
measures to assist low-performing students.

= Changes in teachers’ salaries are also unrelated to improvements in performance among
countries participating in PISA.
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= The only variable that shows some association with system-level improvements or deterioration
in performance is the increase in school autonomy for selecting teachers for hire, or for firing
teachers. This relationship is stronger across systems in which school-level achievement data
are used for accountability practices — e.g. are posted publicly or are tracked over time by an
administrative authority.

Most trends in teacher policies and characteristics cover the period between 2006 and 2015
(when based on PISA school-questionnaire data) or between 2005 and 2015 (when based on
the annual OECD publication Education at a Glance). They are systematically compared to
contemporary trends in performance, and sometimes in attainment, between PISA 2006 and PISA
2015. While all three domains in PISA — science, reading and mathematics — can be compared
between these dates, the most robust comparison is based on science performance, which
was the major domain in both assessments. Associations with science performance trends are
therefore highlighted in the text, with the remaining two domains used to verify the robustness
of these associations.

Changes in teacher quantity

Education systems must determine how many teachers are required to offer an adequate
education to their students. In order to reduce class size or lighten teachers’ teaching load (and
increase the amount of time teachers spend preparing lessons or participating in mentoring
or professional development activities), for example, the number of teachers per student
must increase — or, equivalently, the student-teacher ratio must shrink, unless these changes
are compensated for by changes in students’ instruction time or in teachers’ working time.
Student-teacher ratios and, indirectly, class size, also have a considerable impact on the level
of expenditure on education.

Smaller classes are often seen as beneficial, because they allow teachers to focus more on
the needs of individual students and reduce the amount of class time needed to deal with
disruptions. While reducing class size is a costly measure, there is some evidence that smaller
classes benefit students in the primary grades in particular (Chetty et al., 20113, Piketty and
Valdenaire, 20064; Fredriksson, Ockert and Oosterbeek, 2013 25)), while the evidence is more
scant and less certain for lower- and upper-secondary grades (Bouguen, Grenet and Gurgand,
2017 pe; Wolmann and West, 2006,7)).

Class size has been consistently measured in PISA by asking school principals to report the
average size of language-of-instruction classes for the typical grade attended by 15-year-old
students (also known as the “modal” grade). Across 51 countries/feconomies with comparable
results for 2006 and 2015, changes in average class size were not significantly related to
learning trends in science (r = -0.01) or in any PISA domain. The correlation with student-
teacher ratios was also low (r = .13), and the positive sign indicates that some of the fastest-
improving countries in PISA — such as Portugal and Qatar — had actually reduced, rather
than increased, the number of teachers per student (i.e. increased the student-teacher ratio)
(Figue 2.9 and Figure 2.10).
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Figure 2.9 = Change between 2006 and 2015 in average class size
and science performance
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Source: OECD PISA 2015 Database, Table 2.7; OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in
Education, Table 1.2.4a, http://dx.doi.org/10.1787/888933433171.

StatLink SirsP¥ http://dx.doi.org/10.1787/888933740345

In fact, other data seem to suggest that countries with high rates of grade repetition, and therefore
large proportions of students enrolled in lower grades than is typical for their age, such as France
and Portugal, were able to reduce the demand for teachers significantly as they reduced the
grade-repetition rate. There is indeed a positive correlation between a reduction in the proportion
of students whose progress from one grade to the next is delayed and a reduction in the share
of teachers under the age of 30 across the 25 OECD countries with available data (r = 0.39).
This is apparent in France and Portugal, for example, while the opposite pattern — an increase
in the share of students who are held back a grade, and a greater inflow of young teachers — is
observed in Chile (Figure 2.11).
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Figure 2.10 = Change between 2006 and 2015 in the student-teacher ratio
and science performance
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These concurrent trends might indicate that the reduction in grade-repetition rates resulted in
lower expenditure on wages for teachers, because the savings accrued when students spend
fewer years in primary and lower-secondary school were not entirely reinvested in teacher-led
measures to assist low-performing students.

Changes in teacher certification and salaries

There are no valid and reliable indicators for the quality of a country’s teacher workforce that
can be compared over time and across countries. Even proxies, such as teachers” experience and
qualifications, which are included in the OECD education databases, often cannot be compared
over time. PISA trends in performance can be compared to simultaneous trends in the share of
fully certified teachers and in teachers’ statutory salaries, which are sometimes considered to be
proxies for teacher quality.
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Figure 2.11 = Change between 2005 and 2015 in grade repetition and the inflow
of young teachers
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But the evidence linking higher salaries to greater average quality or effectiveness of teachers
is mixed. Reviews of studies based on the variation of salaries within countries tend to find
that teachers’ salaries are, at best, weakly related to teacher quality (Hanushek and Rivkin,
2006p8; Hanushek, 2006.,9). However, Dolton and Marcenaro-Gutierrez (2011 3¢) find that,
over the period 1995-2006, the variation in teachers’ salaries across countries and over time is
positively related to achievement differences and growth in international assessments of student
performance. Salaries might also influence the attractiveness of the teaching profession and
thereby the skills profile of future teachers (Leigh, 2012)) (also see Chapter 4).

Similarly, while certified teachers can be expected to constitute a more select pool of teachers,
evidence from the United States shows that certification can be unrelated to teachers’ effectiveness
(Kane, Rockoff and Staiger, 2008,32)). Changes in certification rates over time might reflect changes
in the standards used for certification, more than changes in the quality of teachers. Therefore,
country-level changes in salaries or certification rates might not necessarily reflect changes in the
average quality of current teachers.
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Changes in teachers’ salaries over time might, in fact, be accompanied by improvements or
deteriorations in average teacher quality. Some countries might wish to increase teachers’
statutory salaries in order to attract better candidates to the teaching profession; but it might take
several years before the effects of such a policy are reflected in student outcomes. Other countries
might be tempted to raise teachers’ salaries in reaction to increased competition from other
sectors. That might help retain teachers in the profession, but it cannot fully prevent a reduction
in the average quality of the teacher workforce.

Among OECD countries with available data, changes between 2005 and 2015 in teachers’
statutory salaries were weakly related to learning trends in science between PISA 2006 and
PISA 2015 (r = 0.29). Teachers’ salaries increased by 20% or more in Israel, Latvia, Poland and
Turkey between 2005 and 2015; only in Israel did science performance improve significantly
between 2006 and 2015. Meanwhile, teachers’ salaries decreased by more than 20% in Greece —
where performance in science also declined — and by about 10% in Portugal — where performance
in science improved significantly (Figure 2.12).

Changes in the proportion of fully certified teachers are also unrelated to trends in performance.
In two of the fastest-improving countries — Colombia and Qatar — the proportion of fully certified
teachers swung in opposite directions, perhaps due to changes in certification requirements.

Figure 2.12 = Trends in teachers’ salaries and science performance
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Source: OECD PISA 2015 Database, Table 2.14; OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in
Education, Table 1.2.4a, http://dx.doi.org/10.1787/888933433171.
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In Colombia, only about 10% of teachers were reported to be fully certified in PISA 2012 and
PISA 2015, while more than 80% were so reported in PISA 2006 and PISA 2009; in Qatar, the
share increased from 41% in 2006 to 75% in 2015.> Most countries saw smaller variations in the
proportion of fully certified teachers across the PISA cycles, and these variations are only weakly
related to improvements or deterioration in students’ PISA performance (Table 2.4).

Changes in school autonomy for hiring and firing teachers

Of the many aspects of teacher policies considered in the first section, the only aspect for which
PISA has systematically collected data that can be compared over time is the extent to which
schools are responsible for hiring and firing teachers.

The proportion of students who attend schools whose principal or school governing board has
considerable responsibility for selecting teachers for hire increased by more than 40 percentage
points between 2006 and 2015 in Qatar, Romania and Thailand, and by between 20 and 40
percentage points in Chile, Finland, Germany, Norway and Portugal. Meanwhile, the proportion
of students attending schools that have considerable responsibility for firing teachers, e.g.
because they are underperforming or for other reasons, increased by a similar amount (over 50
percentage points) in Qatar and Romania, and increased by between 20 and 30 percentage points
in Denmark, Finland and Norway (Table 2.8). Over the same period, Norway, Portugal, Qatar and
Romania saw significant improvements in science performance, while results remained stable in
Denmark, Germany and Thailand, and mean performance deteriorated in Finland.®

In some countries, school autonomy in hiring and firing teachers became less common between
2006 and 2015. In Hungary, where performance declined, and in Chinese Taipei, where
performance remained stable, the proportion of students attending schools whose principal
reported considerable responsibility for selecting teachers for hire decreased by more than
30 percentage points, as did the proportion of students attending schools with considerable
responsibility for firing teachers. Autonomy for hiring teachers also declined in Mexico
(-26 percentage points), where science performance remained stable (Table 2.8).

Overall, across all 51 countries/feconomies with comparable data, improvements in science
performance tended to be associated with increases in school autonomy for hiring (r = 0.44)
and firing (r = 0.46) teachers. The relationship remains significant, but weaker (r = 0.32), after
excluding the two countries with the fastest improvement (Qatar) and decline (Finland) in student
performance (How do the best-performing schools support teachers” work?).

In fact, the relationship between changes in school responsibilities for managing teachers and
changes in performance appears to be moderated by the extent to which schools, in a particular
country, were held accountable for their students’ results in 2015. In Finland, Germany, Hungary,
Mexico and Chinese Taipei, in 2015 a smaller percentage of 15-year-old students than on average
across OECD countries attended schools where achievement data such as graduation rates or a
school’s average test results are posted publicly or tracked over time by administrative authorities
(Table 2.11); and changes in school responsibilities between 2006 and 2015 were not related
to changes in performance, on average across these countries. In contrast, in Chile, Denmark,
Norway, Portugal, Qatar, Romania and Thailand, such accountability practices were at least as
common, in 2015, as on average across OECD countries; and increases in school autonomy
between 2006 and 2015 had often been accompanied by improvements in performance.
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Figure 2.13 = Change between 2006 and 2015 in school responsibility for hiring
teachers and science performance
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Source: OECD PISA 2015 Database, Table 2.8; OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in
Education, Table 1.2.4a, http://dx.doi.org/10.1787/888933433171.
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HOW DO THE BEST-PERFORMING SCHOOLS SUPPORT TEACHERS' WORK?

By focusing on system-wide policies and practices, the previous sections have indirectly
highlighted the important role that schools play in shaping the composition and work of teachers
in high-performing and rapidly improving countries. Most schools in high-performing countries,
for example, enrich the professional learning of teachers with bespoke opportunities for
professional development, and instructional leaders play an important role in formative teacher-
appraisal processes. Furthermore, countries that have devolved greater responsibility to schools
to select teachers for hire have seen greater improvements in PISA, on average, than countries
that have moved towards more centralised systems.
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Successful teacher policies rely on multi-layered governance where there is sufficient capacity
at the local level to adapt the delivery of education to rapidly changing and increasingly diverse
local contexts, within a strong coherent framework for promoting teacher professionalism
(e.g. through more centralised selection and accreditation mechanisms or through school-
evaluation processes).

This section looks at what happens at the school level, and, in particular, how differences in
teacher characteristics and in the ways in which teachers” work is supported relate to school
performance. To do so, the chapter looks beyond the highest-performing countries in PISA to
include in the analysis all countries and economies that distributed an optional questionnaire to
teachers in PISA-participating schools (see Box 3.1 in Chapter 3).” This includes OECD countries
Australia, Chile, the Czech Republic, Germany, Italy, Korea, Portugal, Spain and the United
States, and partner countries and economies Brazil, B-S-J-G (China), Colombia, the Dominican
Republic, Hong Kong (China), Macao (China), Malaysia, Peru, Chinese Taipei and the United
Arab Emirates. An international average, based on all countries and economies with available
data, excluding Malaysia,? is often used as a reference to guide the discussion. Within the
United States, the states of Massachusetts and North Carolina also participated in PISA with
separate samples (representative of public schools) and distributed the teacher questionnaire.
Their estimates are reported, but not included in the international average (which does include
the overall estimate for the United States).

In order to explore the factors that are associated with a school’s performance and climate,
three series of multi-level models of increasing complexity were estimated. The first model is a
so-called “empty model”, which estimates the share of variation that lies within and between
schools for each outcome variable considered. In the two other models, student- and school-
level determinants are successively added at the appropriate level of analysis to account for this
variation. The second model introduces demographic and socio-economic controls to explore
the extent to which differences in student and teacher composition are at the root of between-
school differences. The last model introduces three variables that relate to teachers’ working
conditions within their schools: teachers’ turnover rate and the principals’ transformational
leadership practices (reported by teachers); and the number of different in-house professional
development activities organised by the school (reported by the principal). The findings from
each model are discussed in the following sections.

Variation in performance and learning climate across schools

Six cycles of PISA data have shown that, in most countries, the variation in the mean performance
of schools is at least as large as the variation between the best-performing and the lowest-
achieving countries. Every country has some schools that perform significantly better than the
average school, and differences in student composition explain only part of this variation. When
considering all students who participated in PISA 2015, 22% of the variation in their results lies
between countries/economies, but a full 26% of the variation, on average, lies within countries,
between schools (OECD, 2016, Figure 11.7.113)).

When considering only countries/feconomies that collected data from teachers themselves about
who they are and how they are supported in their work at school, about one-third of the variation
in performance among students within each country lies between schools, and two-thirds lie
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within schools (Table 2.18) — a similar proportion as observed across all PISA-participating
countries, on average. The proportion of the overall variation that lies between schools is larger in
B-S-J-G (China), the Czech Republic, Germany and Italy — countries where 15-year-old students
are sorted into different grades and/or school tracks, depending on their prior performance. The
average between-school variation in performance (expressed as a standard deviation) amounts
to 50 score points — meaning that, on average, about one out of six schools in every country
scores more than 50 points above the mean, and one out of six schools scores more than 50
points below the mean. The between-school standard deviation varies from over 70 score points
in B-S-J-G (China) to only about 31 score points in Spain.

The importance of “school effects” — the extent to which schools differ in student outcomes — is
also apparent in PISA variables measuring the extent to which the climate at school is conducive to
learning. Two indices were chosen to indicate a positive school climate: the index of disciplinary
climate in science lessons, and the index of exposure to bullying.

The index of disciplinary climate was constructed from students’ reports on how often (“every
lesson”, “most lessons”, “some lessons”, “never or hardly ever”) the following happened in their
science lessons: Students don't listen to what the teacher says; There is noise and disorder; The
teacher has to wait a long time for students to quiet down; Students cannot work well; Students
don’t start working for a long time after the lesson begins.? (Higher values of the index correspond
to reports of a better classroom climate in science lessons.) In the analysis, the measure of
disciplinary climate in science lessons is used as a proxy measure of the typical classroom

climate in the school, irrespective of the subject.

Student exposure to bullying is a composite measure of the frequency (“Never or almost never”;
“A few times a year”; “A few times a month”; or “Once a week or more”) with which students
reported that the following things happened to them at school in the 12 months prior to the
PISA test: Other students left me out of things on purpose; Other students made fun of me; |
was threatened by other students; Other students took away or destroyed things that belonged
to me; | got hit or pushed around by other students; Other students spread nasty rumours about
me. Higher values on the index correspond to greater exposure to bullying (more varied or more
frequent bullying victimisation). Both indices were standardised to have a standard deviation of
one across all students, on average.

Both measures showed significant variation not only across students within schools, but also,
on average, between schools — meaning that they captured some aspects of the school climate,
not just differences in individual students’ perception of it. However, perhaps because self-
reports are subjective (what is perceived negatively as “noise and disorder” by one student might
be perceived positively, as liveliness, by another, for example), the between-school variation
was typically a smaller fraction of the overall variation than for more precisely and objectively
measured performance.

On average across 18 countries and economies, about one tenth (9%) of the overall variation
in students’ reports of disciplinary climate in science lessons lies between schools (Table 2.20),
as does about 3.4% of the overall variation in reports of exposure to bullying (Table 2.19). This
lower percentage might reflect the variety, across schools, of subjective frames of reference
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that students adopt when considering a behaviour as threatening or aggressive. It might also
reflect the fact that being a victim of bullying is a student-level construct (in schools with a high
prevalence of bullying, for example, there might be only a few victims of bullies), while the
questions on disciplinary climate explicitly aim to measure the same situation through multiple
respondents, even though the particular classes that constitute students’ reference point when
answering the question might differ across respondents. Interestingly, countries where reports
of the classroom climate in science lessons vary the most across schools are not necessarily the
same countries where performance varies the most. In Australia and Spain, for example, student
performance varied relatively little across schools, reflecting the absence of student sorting by
ability prior to the age of 15; but students’ reports about the disciplinary climate in class varied
as much as on average across countries.

How student and teacher composition relate to school success

A main determinant of a schools’ performance in science, and of the average school climate
reported by students, is the demographic and socio-economic makeup of the student population.
For example, schools with more advantaged students, on average (as indicated by higher average
levels of the PISA index of economic, social and cultural status) perform better than schools that
have larger concentrations of disadvantage; and within each school, more-advantaged students
tend to perform better than their less-advantaged peers.

In most countries, and on average across countries, schools with larger proportions of girls tend to
perform better in science even though within schools, girls typically score below boys in science,
on average. The share of girls in a school is also a major determinant of the school climate reported
by students. Students in schools with larger proportions of girls report a better classroom climate
and less exposure to bullying (and girls report a better disciplinary climate, and are less exposed to
bullying, compared to boys within the same school) (Tables 2.21, 2.22 and 2.23).

But teacher demographic characteristics are also significantly associated with better performance
and school climate, on average across countries that distributed the teacher questionnaire. In
particular, two characteristics were added to the model to account for the variation in teacher
characteristics across schools: the proportion of fully certified teachers in the school, as reported
by school principals, and the average years of experience in the teaching profession, reported by
teachers in the same school (Figure 2.14).

In a majority of countries/economies, as well as on average across countries, schools with more
experienced teachers tended to have better results in the PISA science test and a better school
climate, as reported by students, even after accounting for student demographic characteristics.
Average years of experience had a significant, positive association with science performance
in the Czech Republic, Italy, the United Arab Emirates and the United States, as well as across
countries, on average. The association was not significant in other countries, perhaps because
years of experience also reflects cohort effects (reforms in teacher preparation and certification
might mean that more recent graduates from teacher training institutions are better prepared than
older graduates). Lack of significance might also reflect a small sample size, at the school level,
which limits the ability to distinguish weak associations from statistical noise; only moderate and
strong associations are detected (Figure 2.14).
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Figure 2.14 = How teacher characteristics relate to school performance
and climate
After accounting for student characteristics and for schools’ socio-economic profile;
results based on multi-level models
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Brazil NS NS NS NS
B-S-J-G (China) NS NS NS NS
Chile NS NS NS
Colombia NS NS NS NS NS
Czech Republic NS NS
Dominican Republic NS NS NS
Germany NS NS NS NS NS NS
Hong Kong (China) NS NS
Italy NS _
Korea NS NS NS NS NS
Macao (China) NS NS NS
Peru NS NS NS NS NS NS
Portugal NS NS NS NS NS NS
Spain NS NS NS NS NS NS
Chinese Taipei NS NS NS NS NS NS
United Arab Emirates NS NS
United States NS NS NS NS
Massachusetts NS NS NS NS
North Carolina NS | NS | NS | NS

Note: Results based on multi-level models, including controls for students’ gender, socio-economic status, immigrant
background and language spoken at home, as well as for schools’ average socio-economic profile and share of female
students. Three distinct models were estimated for performance in science, disciplinary climate and bullying. Only countries/
economies that distributed the optional teacher questionnaire are included in the analysis. Results for Malaysia are not
reported, as the sample may not be representative.

The Average-18 does not include Massachusetts and North Carolina.
Countries and economies are listed in alphabetical order.

Source: OECD PISA 2015 Database, Tables 2.21, 2.22 and 2.23.
StatLink SwsP™ http://dx.doi.org/10.1787/888933740440

The positive association between teaching experience and both performance and school climate
suggests that teacher quality and effectiveness is positively related to average teacher experience.
There is significant evidence in the research literature to show that average teacher effectiveness
tends to increase with years of experience — both because teachers gain valuable skills on the job
and through formal professional development opportunities (Wiswall, 2013 33; Papay and Kraft,
2015p4; Kraft and Papay, 201435;; Jackson, Rockoff and Staiger, 2014 3¢). In addition, the least-
effective teachers tend to quit teaching more than more-effective teachers do, creating a more
select pool of teachers (Hanushek, 2006,9;; Hanushek, Rivkin and Schiman, 201637)).
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But as with other associations, the relationship established between average years of teaching
experience and school results or climate is not necessarily causal. In fact, the association
might result from a reverse causality: novice teachers might be disproportionately assigned to
underperforming schools initially and, perhaps due to rules that give more experienced teachers
a priority to choose where to teach, more experienced teachers might choose or be chosen to
work in schools that perform above their expected level because of some other resource that is
not fully captured by the demographic and socio-economic controls included in the analysis.

In contrast, the proportion of fully certified teachers is not related to school performance and
climate, on average, although the direction and magnitude of the association varies significantly
across countries. In three economies — Colombia, Hong Kong (China) and the United Arab
Emirates — schools with lower results in science tended to have larger proportions of fully certified
teachers, after accounting for differences in student demographics (gender, socio-economic
status, immigrant background and language spoken at home). In Colombia and the United
Arab Emirates, in fact, only a minority of teachers were “fully certified”. In B-S-J-G (China) and
the Czech Republic, by contrast, schools with higher scores in science tended to have larger
proportions of fully certified teachers — although in B-S-J-G (China) there was limited variation
across schools in the share of fully certified teachers, as 98% of all teachers were reported to be
fully certified (Figure 2.14 and Table 2.4).

Together, student and teacher demography explained about 66% of the variation in science
performance between schools. After accounting for student and teacher demographics, about
two-thirds of the schools scored at a level that is within 30 points (above or below) their expected
performance (residual between-school standard deviation: 29 score points). Student and teacher
demographic characteristics also explained about 25% of the between-school variation in
students’ reports of disciplinary climate (Tables 2.21 and 2.23).

How teachers’ working conditions relate to school success

To understand how the most successful schools support the work of teachers, three variables that
relate to important dimensions of their working conditions were added to the analysis: teachers’
turnover rate; principals’ transformational leadership practices (as reported by teachers); and the
number of different in-house professional development activities organised by the school (as
reported by the principal).

The teacher turnover rate is measured by the inverse of the average teacher seniority within the
school. In schools with relatively stable teaching workforce (number of teachers) and regular
flows in and out of the school, the inverse of average seniority (one divided by the average
seniority) represents the proportion of teachers who can be expected to leave the school each
year, or, equivalently, the proportion of teachers who are joining the school each year. In such a
situation, seniority is a good measure of turnover (or the lack of it). In a growing school, however,
average seniority tends to be lower than in shrinking schools. The relationship with seniority
might therefore be partially confounded by school growth and decline.

School principals’ leadership and support is measured through the average index of
transformational leadership, a composite measure derived from non-science teachers’ agreement
(“strongly agree” to “strongly disagree”) with the following statements: “The principal tries to
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achieve consensus with all staff when defining priorities and goals in school”; “The principal
is aware of my needs”; “The principal inspires new ideas for my professional learning”; “The
principal treats teaching staff as professionals”; and “The principal ensures our involvement
in decision making”. Transformational school leaders are able to communicate a mission,
encourage development, and build a community with the aim of empowering the teachers to
contribute to the school’s overall results, thereby indirectly influencing student learning through
improvements in staff motivation, commitment and working conditions (Leithwood, Tomlinson
and Genge, 199634; Leithwood and Jantzi, 1990539, Leithwood, Harris and Hopkins, 2008 40)).

Teachers in the same school had relatively consistent views of the extent to which their principal
engages in transformational activities to support their professional growth (Table 2.17). The intra-
class correlation is a measure of the extent to which reports varied between schools, rather than
only within schools. For this index, the intra-class correlation is about 15% — one of the highest
figures for questionnaire-based measures in PISA. It is higher than the intra-class correlation
for teachers’ reports of job satisfaction, for example, or for students’ reports of the disciplinary
climate in science lessons.

Finally, teachers’ in-house opportunities for professional development are measured by principals’
reports about the number of different school-based activities that the school offers: from the more
informal (“The teachers in our school co-operate by exchanging ideas or material when teaching
specific units or series of lessons”) to the more formal (“Our school invites specialists to conduct in-
service training for teachers”; “Our school organises in-service workshops which deal with specific
issues that our school faces”; “Our school organises in-service workshops for specific groups of
teachers [e.g. newly appointed teachers]”). The measure therefore varies between 0 and 4.

Results reveal that, after accounting for teacher and student composition, schools with the best
results in science tended to have lower teacher turnover rates (after accounting for differences
in teacher experience). This might reflect a negative effect of teacher turnover on teacher
effectiveness and student learning; but it might also reflect the greater ability of high-performing
schools to retain teachers in their school and in the profession, more generally. The association
of teacher turnover with school performance was significant, and negative, in three countries/
economies (Australia, Spain and Chinese Taipei), and was positive in one (Brazil) (Figure 2.15).

While teachers’ perceptions of the principal as a transformational leader are not related to school
performance (though a negative association is observed in Germany), such perceptions are
positively related to students’ reports about the climate in science lessons, after accounting for
differences in student and teacher demographic characteristics. They are also positively related to
a lower incidence of bullying in school. The prevalence of bullying was lower in schools where
teachers reported that their principals engage in transformational practices (Figure 2.15).

The negative association observed in Germany between transformational leadership and
performance might reflect inverse matching, whereby stronger principals are assigned to the
schools that struggle the most; or might simply reflect the more urgent need for change and
transformation in struggling schools. However, the positive association with the school climate
might indicate that principals’ leadership can encourage behaviours that are conducive to
learning, and indirectly contribute to improve teaching and learning.
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School climate has been shown to be associated with valued outcomes of education (Thapa
et al., 2013uy). In particular, the association with disciplinary climate in science lessons was
positive and significant in four countries/economies (Brazil, B-S-J-G [China], Italy and the United
Arab Emirates) and on average across countries; while the association with the prevalence of
bullying is negative and significant in four countries/economies (Australia, Brazil, B-S-J-G [China]
and the Dominican Republic), as well as on average across countries (Figure 2.15).

Figure 2.15 = How teachers’ working conditions relate to school performance
and climate
After accounting for student and teacher characteristics and for schools’ socio-economic profile;
results based on multi-level models
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B-S-J-G (China) NS NS NS NS NS NS
Brazil NS NS NS NS NS
Chile NS NS NS NS NS NS NS NS NS
Colombia NS NS NS NS NS NS NS NS NS
Czech Republic NS NS NS NS NS NS NS NS NS
Dominican Republic NS NS NS NS NS NS NS
Germany NS NS NS NS NS NS NS
Hong Kong (China) NS NS NS NS NS NS NS NS NS
Italy NS NS NS NS NS
Korea NS NS NS NS NS NS NS NS
Macao (China) NS NS NS NS NS NS NS NS NS
Peru NS NS NS NS NS NS NS NS NS
Portugal NS NS NS NS NS NS NS NS NS
Spain NS Ns [ NS NS NS NS NS
Chinese Taipei NS NS NS NS NS NS NS NS
United Arab Emirates NS NS NS NS NS NS NS NS
United States NS NS NS NS NS NS NS NS
Massachusetts NS NS NS NS
North Carolina NS NS NS NS NS NS

Note: Results based on multi-level models, including controls for students’ gender, socio-economic status, immigrant
background and language spoken at home, as well as for schools’ average socio-economic profile, share of female students,
average years of experience among teachers and share of fully certified teachers. Three distinct models were estimated for
performance in science, disciplinary climate and bullying. Only countries/feconomies that distributed the optional teacher
questionnaire are included in the analysis. Results for Malaysia are not reported, as the sample may not be representative.
The Average-18 does not include Massachusetts and North Carolina.

Countries and economies are listed in alphabetical order.

Source: OECD PISA 2015 Database, Tables 2.25, 2.26 and 2.27.

StatLink Sa=P™ http://dx.doi.org/10.1787/888933740459
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The index of in-house professional development opportunities was not significantly associated
with performance or school climate, on average across countries, after accounting for student and
teacher composition and for teacher turnover and principal leadership. There was, nevertheless, a
positive and significant association with science performance in public schools in Massachusetts
(United States), and with the classroom climate reported by students in Korea — a country in
which teacher turnover and principals’ transformational leadership were not significantly related
to school performance or school climate (Figure 2.15).

Summing up, Figure 2.14 shows that teacher experience is positively related to school
performance and student behaviour, while Figure 2.15 shows that teacher turnover is negatively
related to performance, after accounting for differences in student and teacher demographic
characteristics across schools. Student behaviour, as reflected in the index of disciplinary climate
in science lessons and the index of exposure to bullying, is, in turn, more positive in schools
whose principal is perceived as a transformational leader who supports and empower teachers.

While the analysis only reveals correlational associations, recent studies, based on rich
longitudinal data linking teachers and students over multiple years and grades, suggest that high
turnover rates do indeed adversely affect the quality of instruction (Ronfeldt, Loeb and Wyckoff,
201342;; Hanushek, Rivkin and Schiman, 2016y37). Similar, though smaller, effects have been
found for within-school churning rates, i.e. the assignment of teachers to a new grade within the
same school (Atteberry, Loeb and Wyckoff, 2016y3)). Teacher turnover can harm student learning
because schools with high turnover lose institutional memory with departing teachers. Teacher
turnover leads to disruption of working norms; and departing teachers are typically more effective
than new hires. While, in theory, turnover could also help organisations by infusing new ideas
and creating better job matches (e.g. by ensuring that the best teachers are assigned where they
can have the greatest impact, and that the worst teachers leave the profession), most studies
find that these positive effects are more than offset by the negative effects of teacher turnover on
student learning.

A study based on New York City schools, for example, shows that grades with a greater share of
teachers new to the school in a particular year saw less growth in achievement; and similarly,
within a particular school and grade, the years with more teachers who were new to the school
showed less achievement growth (Ronfeldt, Loeb and Wyckoff, 2013 42)). This study further found
that all students suffer from high turnover rates, not only those who were assigned to new-to-the-
school teachers. This lends support to the view that turnover imposes a cost on the organisation
as a whole, and exerts its effect not only through the average quality of teachers.

Another study, based on a large, urban district in Texas (United States), shows that, in general,
teachers who quit the school are usually less effective than those who stay; but the resulting need
to fill the vacancy leads to the hiring of teachers who are less experienced in the particular grade
or in teaching more generally than the departing teachers. As a result, high-turnover schools
again show less growth in student achievement (Hanushek, Rivkin and Schiman, 201637).
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Notes

1. The seven jurisdictions analysed are: Finland, Singapore, the provinces of New South Wales (Australia) and
Victoria (Australia), the states of Alberta (Canada) and Ontario (Canada), and the municipality of Shanghai
(China).

2. In several countries where 15-year-olds are found in both lower-secondary and upper-secondary schools,
and data on both types of schools are therefore available, principals in upper secondary schools report greater
levels of responsibilities for teacher hiring, firing, or compensation than lower-secondary schools (Tables 2.9
and 2.10). Among high-performing countries, this is observed in Germany, Korea, Slovenia, Switzerland and
Chinese Taipei.

u.n
r

3. Here, and in the remainder of this chapter, refers to the Pearson correlation coefficient, a measure of the
linear association between two variables, which varies between -1 (indicating a perfect inverse relationship
between the two variables) and 1 (indicating a perfect linear relationship between two variables). Values
close to 0 indicate weak linear relationships.

4. In Korea, only 88% of students were in schools that organise in-service workshops for specific groups of
teachers, but 96% of students were in schools that organise workshops that deal with specific issues faced
by the school.

5. A change in the translation might explain the strong variation of fully certified teachers across PISA
cycles in Colombia. In PISA 2006, the school questionnaire in Colombia asked about “Profesores
completamente certificados por una autoridad competente”; in PISA 2012, it asked about “Profesores
normalistas completamente certificados por una autoridad competente” (emphasis added); in PISA 2015,
it asked about “Profesores totalmente certificados por el Ministerio de Educacion Nacional” (emphasis

added).

6. Changes in the mean science performance of PISA-participating countries and economies, from 2006
through 2015, can be found in Table 1.2.4a in volume | of PISA 2075 Results (OECD, 2016¢)).

7. Two distinct populations of teachers were identified in each school: science and non-science teachers. The
sampling rates may differ between the two populations (OECD, 2017 45). The two populations were given
distinct, but partially overlapping questionnaires. Questions on experience and seniority were asked of all
teachers; in contrast, questions about the school principal’s transformational leadership practices were only
asked of non-science teachers. In analyses included in this chapter, teachers’ answers are aggregated to the
school level through simple, unweighted means.

8. In Malaysia, due to low response rates, the sample of responding schools does not fully cover the target
population defined by all schools attended by 15-year-olds enrolled in grade 7 and above in the country.
Results for Malaysia must therefore be interpreted with caution (OECD, 2017, p. 271 s).

9. Full details about the scaling model used for the index of disciplinary climate can be found in the PISA 2015
technical report (OECD, 2017 45)).
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Can teacher sorting compensate
for student disadvantage?

This chapter aims to contribute a first-of-its-kind comparative assessment
of teacher sorting across schools and its relation to equity in education. It
first describes, from an international comparative perspective, how teacher
resources, both in quantity and quality, are distributed across more- or less-
advantaged schools. It then examines the relationships between indicators
of inequity in teacher sorting and inequality in student performance.
After identifying the patterns of teacher sorting that are more strongly
associated with higher levels of equity, the chapter examines which teacher
policies might lead to more equitable education systems.

Note regarding B-S-J-G (China)

B-S-J-G (China) refers to the four PISA participating China provinces : Beijing, Shanghai, Jiangsu, Guangdong.
Note regarding CABA (Argentina)

CABA (Argentina) refers to the Ciudad Auténoma de Buenos Aires, Argentina.

Note regarding FYROM

FYROM refers to the Former Yugoslav Republic of Macedonia.

A note regarding Israel

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use of
such data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements in
the West Bank under the terms of international law.
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The sorting of students from different socio-economic backgrounds across schools and by study
programme, school composition, sector or location has been extensively analysed, including
from a comparative perspective (OECD, 2016, pp. 155-181;)). The relationships between the
resulting school segregation or differentiation of the education system on the one hand, and
equity in student performance on the other, has also been repeatedly analysed (OECD, 2016,
pp. 155-181y;; Van de Werfhorst and Mijs, 2010)). In comparison, little attention has been paid
to the way teachers are sorted across schools with different student profiles, and to the influence
of this matching of teachers and students on equity in student performance, especially from a
cross-country perspective. Such analyses, however, can help identify teacher policies that lead
to more equitable education.

What the data tell us

= A majority of countries and economies that participated in PISA 2015 compensate
disadvantaged schools with smaller classes and/or lower student-teacher ratios. However,
in more than a third of countries and economies, teachers in the most disadvantaged
schools are less qualified or experienced than those in the most advantaged schools.

= Cross-country correlations show that gaps in student performance related to socio-
economic status are wider when fewer qualified and experienced teachers operate in
socio-economically disadvantaged schools, compared to advantaged schools.

= Higher levels of school autonomy for managing teachers tend to produce a more
equitable sorting of teachers across schools.

While international studies about teacher sorting are scarce, some researchers have examined
how teacher resources are distributed across schools in their country or in some particular regions
or districts. Such analyses require national or local datasets containing fine-grained information
on both teachers and students in the same schools. There is, for example, an important body
of research in the United States, at least since the early 2000s, that has identified the resource
gaps that affect the capacity of disadvantaged schools to provide instruction and compensate for
student disadvantage (Boyd et al., 20083;; Darling-Hammond, 2004 4;; Clotfelter, Ladd and Vigdor,
20055; Murnane and Steele, 20075; Goldhaber, Lavery and Theobald, 20157). Meanwhile,
similar evidence is emerging for other countries, such as Chile (Cabezas et al., 2017, England
(Allen, Burgess and Mayo, 20179), France (Combe, Tercieux and Terrier, 201610; Cour des
comptes, 201711;; Prost, 2013112, Italy (Abbiati, Argentin and Gerosa, 20173)) and Turkey
(OZOg[U, 201 5[14]).

National or local studies have often shown that, compared to more advantaged schools,
disadvantaged schools have teachers who tend to have weaker academic credentials, and are
less qualified and certified (Darling-Hammond, 2004.;; Rivkin, Hanushek and Kain, 20055
Clotfelter, Ladd and Vigdor, 20055;; Murnane and Steele, 2007 5; Donitsa-Schmidt and Zuzovsky,
2016p1¢; Goldhaber, Lavery and Theobald, 2015;; Prost, 2013;,)). Disadvantaged schools are
also found to suffer from higher turnover rates, on average (Allen, Burgess and Mayo, 2017 ).
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In fact, educators and policy makers in many countries seem acutely aware of the inequities
in the teacher workforce between more and less advantaged schools. Several countries,
including Belgium, Chile, the Czech Republic, France, Greece, the Netherlands, Portugal,
and individual states in the United States (Jepsen and Rivkin, 2009;7; Dieterle, 201515;
OECD, 201219; Bénabou, Kramarz and Prost, 200920)) are investing more teaching resources
in disadvantaged students, schools or areas, in particular through smaller classes and more
teaching hours. Several countries, including Australia, England, France, Germany, Sweden and
the United States have also introduced policies that award financial bonuses to teachers in high-
poverty or remote schools or reduce the weight given to length of service in teachers’ voluntary
mobility decisions (OECD, 2005, p. 50p1; Clotfelter et al., 2008,2;; Karsten, 20063). In the
United States, federal and local policies (including the “No Child Left Behind” Act of 2001
and the “Every Student Succeeds Act” of 2015) have addressed this issue through financial
incentives for more equal allocations of teacher resources within districts, with some success
(Knight, 2017 24;; Boyd et al., 2008,3)).

Yet, recent research continues to find differences in teacher resources and quality that are
related to student disadvantage (Knight, 2017 ,4; Steele et al., 2015p5). More generally, policy-
makers in several countries, including the Flemish Community of Belgium, the Slovak Republic
and Uruguay, have expressed concern about the difficulty of retaining high-quality teachers
in their most difficult schools, in the context of recent national “School Resources Reviews”
(OECD, 2017 26)).

This chapter aims to contribute a first-of-its-kind comparative assessment of teacher sorting across
schools and its relation to equity in education. It first describes, from a cross-country perspective,
how teacher resources, both in quantity and quality, are distributed across schools with various
socio-economic profiles. It then examines the relationships between indicators of inequity in
teacher sorting and inequality in student performance as measured by the OECD Programme
for International Student Assessment (PISA)." After identifying the patterns of teacher sorting that
are more strongly associated with higher levels of equity, the chapter concludes by examining
which teacher policies, identified through PISA and OECD education data, might lead to more
equitable education systems.

No other large-scale international education dataset can better address all three questions
at once. The OECD Teaching and Learning International Survey (TALIS) has provided some
initial evidence about the distribution of experienced teachers by principals’ perceptions of
disadvantage (OECD, 2014, pp. 40-43,7). TALIS has also shown that in many countries, there
tends to be less support for teacher professionalism in schools with a high concentration of socio-
economically disadvantaged students. Notable exceptions include Alberta (Canada), England
(United Kingdom), Finland, Spain and Sweden (OECD, 2016, pp. 91-105 and 183-221,5)). PISA
has shown how perceptions of teacher shortages differ across advantaged and disadvantaged
schools ((OECD, 2016, p. 203 29)). In both cases, cross-country comparability was limited by the
subjective nature of the indicators. However, PISA data allow for the construction of objective
indicators of teacher resources and shortages. Some of these indicators (e.g. class size), which
are based on principals’ reports, can be compared across all schools and education systems,
while more fine-grained measures of teachers’ qualification and experience can be based on
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responses from the teacher questionnaire, an optional component of PISA 2015, distributed
in 19 countries and economies only, as well as in Massachusetts and North Carolina public
schools (United States), which contributed separate samples (Box 3.1). Above all, the value of
PISA lies in the possibility of developing comparative indicators of teacher allocation, across
more- or less-advantaged schools, based on both objective and more subjective reports of teacher
characteristics. Comparing objective measures and more subjective perceptions of teacher
resources within schools will be a main focus of this chapter.

In accordance with existing research (Murnane and Steele, 2007 ,; Goldhaber, Lavery and
Theobald, 2015y), this chapter mainly compares the teaching resources of schools of varying
socio-economic profiles. All schools in each PISA-participating education system are divided
into four groups with approximately an equal number of students (quarters), based on the average
PISA index of economic, social and cultural status (ESCS) of their 15-year-old students. Schools
in the bottom quarter of average ESCS are referred to as “disadvantaged schools”; and schools in
the top quarter of average ESCS are referred to as “advantaged schools”. In the following sections,
a statistically significant difference between advantaged and disadvantaged schools in a given
resource parameter is interpreted as an unequal distribution of a given resource; in particular, if a
given resource is more present in socio-economically advantaged schools, the observed disparity
is considered inequitable.

Several past studies also highlighted teacher resource gaps between schools of varying
concentration of students from disadvantaged minorities (e.g. immigrants, ethnic, or cultural
groups) or across geographic locations (Clotfelter, Ladd and Vigdor, 20055; Murnane and Steele,
2007; OECD, 20147, Lankford, Loeb and Wyckoff, 2002 50)). Thus, in this chapter, schools’
resources are also compared based on two additional school characteristics: a school’s academic
profile (four quarters) and school location (rural area or village: fewer than 3 000 people; town:
3 000 to 100 000 people; and city: over 100 000 people).

The academic profile of a school is measured by the expected mean school performance, given
students’ socio-demographic characteristics (ESCS, immigrant background, language spoken
at home, gender and age), computed with a regression model. This model ensures that each
characteristic is weighted according to its country-specific importance in determining student
disadvantage. The differences between schools with different academic profiles are usually similar
to the results based on schools with different socio-economic profiles; they are not discussed in
this chapter, but are available in online tables (see Annex B).

Inequities in teacher resources between rural and urban schools have been analysed in the
United States (Lankford, Loeb and Wyckoff, 2002 350)); urban-rural disparities in educational
opportunities are also a frequent concern in low- and middle-income countries (UNESCO,
2015p1). The main results about the differences between urban and rural schools are highlighted
in text boxes throughout the chapter.

Indicators of teaching resources are constructed using principals’ responses to the PISA school
questionnaire, distributed in all PISA-participating countries and economies, and teachers’
responses to the optional teacher questionnaire distributed in 19 countries and economies, as well
as in Massachusetts and North Carolina public schools (United States), which contributed separate
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samples (Box 3.1). Results discussed in the body of this chapter concern up to 71 countries and
subnational jurisdictions? (jointly referred to as “education systems”) when based on the school
questionnaire, and up to 20 countries and subnational jurisdictions® when based on the optional
teacher questionnaire.

The surveyed teachers received slightly different questionnaires, depending on the main school
subject they teach (Box 3.1). Teachers who were listed by school administrators as among
teachers of science subjects (e.g. physics, biology, chemistry), either taught separately or within
a single “integrated science” course, responded to a questionnaire that included more science-
focused questions (as science was the main domain of assessment of PISA 2015). These teachers
are referred to as “science teachers” in the following sections. The remaining teachers, who were
listed and sampled separately, are referred to as “non-science teachers”.

All the analyses presented in this chapter are restricted to principals and teachers working in
schools that include the modal ISCED level for 15-year-old students.# This ensures that within-
country inequalities across schools that participate in PISA, which are the focus of this chapter,
are not driven by differences in the way teachers are allocated to schools across education levels.
It also ensures that the characteristics of students sampled for PISA, which inform the indicators
of school advantage, represent the typical profile of students attending the school. This allows
for fairer cross-country comparisons of the way typical teachers of 15-year-olds are sorted across
schools.

The findings reported in the chapter cover both public and private schools. However, as teacher
sorting is fundamentally shaped by policies determined by national or local authorities (OECD,
2005p1), analyses are also carried out on the restricted sample of public and government-
dependent private schools only and reported in tables available on line (see Annex B). This
coverage restriction usually does not change the main conclusions.

Box 3.1 The PISA 2015 teacher questionnaire and sample

In 2015, and for the first time, 21 countries and sub-national jurisdictions distributed an
optional questionnaire to teachers:

= OECD countries (9): Australia, Chile, the Czech Republic, Germany, ltaly, Korea,
Portugal, Spain and the United States.

= OECD sub-national jurisdictions (2): Massachusetts public schools and North Carolina
public schools (United States)

= Partner countries and economies (10): Brazil, Beijing-Shanghai-Jiangsu-Guangdong
(China), Colombia, the Dominican Republic, Hong Kong (China), Macao (China),
Malaysia, Peru, Chinese Taipei and the United Arab Emirates.

This questionnaire was intended to provide contextual information about the schools
attended by typical 15-year-old students eligible to participate in PISA.
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The teacher sample in PISA

Teachers were defined as “those whose primary or major activity in school is student
instruction, whether it happens in a classroom, in a small group, on a one-to-one basis,
or outside regular classrooms”. In order to ensure adequate representation of teachers and
to guarantee samples that are sufficiently large, the sampled population included teachers
who were eligible to teach the modal grade of 15-year-old students — whether they were
teaching it currently, had done so before, or will/could do so in the future.

Teachers were listed and randomly sampled within each school as part of two distinct
populations: science teachers and teachers who teach other subjects.

In each school, 10 science teachers were randomly sampled if the school had more than
10 science teachers. In smaller schools with fewer than 10 science teachers, all science
teachers were selected. Similarly, 15 non-science teachers were randomly sampled if
the school had more than 15 science teachers. If not, then all non-science teachers were
included in the survey.

There is no teacher-student link in PISA 2015. In other words, the teachers sampled to
participate in the survey were all eligible to teach the modal grade of 15-year-old students,
as described above, but they were not necessarily teaching the sampled students. In total,
the 21 countries and subnational jurisdictions provided data on 33 520 science teachers
and 65 555 non-science teachers.

The teacher questionnaire

The teacher questionnaire in PISA 2015 was developed with the objective of collecting
detailed information on teacher demographics, instruction, teaching strategies, teacher
well-being and school contexts. Such data can be used to analyse differences between
countries/economies and to explore how school outcomes are associated with teacher
characteristics and practices. Even though some of these dimensions were covered in the
school and student questionnaires, surveying teachers directly was thought to be more
valid in providing accurate information about them (e.g. teaching strategies). Items in the
teacher questionnaire were developed in conjunction with the rest of the PISA instruments
and covered similar policy topics.

Two versions of the teacher questionnaire were used for the two teacher populations (i.e.
science teachers and teachers who teach other subjects). The questionnaires consisted of
a main common core and some population-specific questions. These differences were
introduced to gauge particular aspects about science (or non-science) teaching, given that
science was the major domain of assessment in PISA 2015. The teacher questionnaire was
distributed using a computer-based assessment platform in all 19 countries and economies.

The teacher questionnaire covered the following areas: teacher background, qualifications
and professional knowledge (with many questionnaire items taken from the OECD Teaching
and Learning International Survey [TALIS]); science teaching practices and the school
learning environment; learning time and curriculum; leadership and school management;
and school resources.
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This report uses teachers’ responses to questions about their background, qualifications,
and professional knowledge, as well as school-level aggregates of teachers’ responses to
questions about the leadership style of principals and about school resources.

Source: OECD, 2017 32; Mostafa and Pal, 201833,.

Results reported in this chapter must be interpreted with some caution. First, the analyses
conducted on data from the teacher questionnaire cover only up to 20 countries and subnational
jurisdictions (see Box 3.1 and note 3 at the end of this chapter). The small sample should be borne
in mind, particularly when interpreting system-level correlations. Second, given in particular
the cross-sectional nature of the data, no system-level correlation can be interpreted in a causal
manner. Third, comparisons between advantaged and disadvantaged schools are typically drawn
at the country level and may therefore fail to reflect differences in teacher-allocation practices
and policies across local jurisdictions (e.g. states, regions, districts) or across educational tracks.
For example, when the socio-economic conditions differ significantly across districts, it may be
possible that country-level analyses conclude to substantial resource gaps between advantaged
and disadvantaged schools in a country, even though some districts implement policies aiming at
a more equitable allocation of teachers across schools. In this example, resource gaps between
disadvantaged and advantaged schools would mainly reflect resource gaps between advantaged
and disadvantaged districts and fail to capture the equitable sorting of teachers within districts.

HOW DO SCHOOLS DIFFER WITH RESPECT TO THE QUANTITY
OF TEACHER RESOURCES?

Class size and student-teacher ratio

Class size and student-teacher ratios are objective indicators of the quantity of teacher resources
allocated to schools. In fact, they are often a policy response to school disadvantage. PISA results
indicate that many education systems may be reducing the size of classes, or the student-teacher
ratio, in an effort to support socio-economically disadvantaged schools.

PISA asked school principals to report the average size of language-of-instruction® classes in the
national modal grade for 15-year-old students (Figure 3.1 and Table 3.1). According to principals,
on average across OECD countries, there were 24.2 students per class in the schools in the
bottom quarter of school socio-economic profile, while there were 27.7 students per class in
the schools of the top quarter. This makes for a significant difference of more than three students
per class between socio-economically advantaged and disadvantaged schools, confirming that
more teacher resources are allocated to disadvantaged schools, on average. Such a positive
and significant difference was found in 39 education systems.® In Estonia, Georgia, Thailand,
and Trinidad and Tobago, the difference in class size between the most-advantaged and the
most-disadvantaged schools was about 10 students or more. By contrast, in three countries,
socio-economically advantaged schools were found to have significantly smaller classes than
disadvantaged schools: in Qatar there were eight more students per class in disadvantaged
schools than in advantaged schools; in the United Arab Emirates there were seven more students,
and in Singapore there were four more students per class in disadvantaged schools than in
advantaged schools (but the difference is almost entirely due to international schools).
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Figure 3.1 = Average class size, by quarter of school socio-economic profile

OECD average
28
227 27.7
2 27.0
E
)
3 25 25.8
w
24
24.2
23
Bottom Second Third Top
quarter quarter quarter quarter

Source: OECD PISA 2015 Database, Table 3.1.
StatLink ST http://dx.doi.org/10.1787/888933740478

The contrast between the schools in the top quarter of school socio-economic profile and those in
the bottom quarter is even sharper when focusing on public and private government-dependent
schools only, with a larger difference of 3.8 students per class in favour of disadvantaged schools,
on average across OECD countries. Forty out of 70 education systems had smaller classes in
disadvantaged schools, after excluding private independent schools. An inverse difference, in
favour of advantaged schools, was found only in Beijing-Shanghai-Jiangsu-Guangdong (China)
(hereafter “B-S-J-G [China]”).

Having smaller classes in disadvantaged schools, therefore, seems to be the result of a deliberate
policy of teacher resource allocation in many education systems. This is consistent with national
and local studies analysing the implementation of policies aimed at reducing class size in
disadvantaged schools. For example, in France, there were three fewer students per class in
middle schools located in priority education zones, which are targeted to receive more teaching
resources, than in classes in schools in other areas (Caille, Davezies and Garrouste, 201634)).

Principals were also asked to report the number of teachers working part time and full time in
their schools, and the total number of students, from which a student-teacher ratio, accounting
for part-time teaching, was computed (Figure 3.2 and Table 3.3). Unlike the size of language-of-
instruction classes, the student-teacher ratio pertains to all school subjects. Class size and the
student-teacher ratios are strongly related to each other (OECD, 2016, p. 205p9), but student-
teacher ratios can provide a better proxy of per-pupil expenditure.

As expected, the difference between advantaged and disadvantaged schools in student-teacher
ratios was consistent with that in class size. On average across OECD countries, there were
10.7 students per teacher in disadvantaged schools and 12.2 students per teacher in advantaged
schools. This results in a significant positive difference of 1.5 students per teacher in favour of
disadvantaged schools (and of 2.4 students per teacher when focusing on public and private
government-dependent schools only). In Belgium, Estonia, France, Georgia, Hungary, Italy,
Latvia, Malta, the Netherlands and the Russian Federation (hereafter “Russia”), the student-
teacher ratio in the most disadvantaged schools was more than 30% lower than that in the most
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advantaged schools. Four countries and economies showed an inverse pattern, with a lower
student-teacher ratio in the most advantaged schools compared with the most disadvantaged
schools — most notably Colombia (4.9 fewer students per teacher), the United Arab Emirates
(2.7 fewer students) and Australia (1.0 fewer students).” In Colombia and Australia, however,
the relationship between student-teacher ratios and school disadvantage was hump-shaped: the
ratios were lower in the bottom quarter of school socio-economic profile than those in the middle
two quarters, but were even lower in the top quarter, possibly because the top quarter includes
private, independent schools that cater to the most affluent students. After excluding all private
independent schools, both countries no longer showed significant differences in student-teacher
ratios between advantaged and disadvantaged schools.

Figure 3.2 = Average student-teacher ratio,
by quarter of school socio-economic profile
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Source: OECD PISA 2015 Database, Table 3.3.
StatLink SW=P™ http://dx.doi.org/10.1787/888933740497

All'in all, there were 19 education systems where disadvantaged schools have more teachers
than advantaged schools, as measured by both class size and student-teacher ratios, and
another 25 systems where at least one of these measures indicates more teaching resources in
disadvantaged schools (). The United Arab Emirates was the only country where advantaged
schools received more teacher resources, according to both indicators.

Principals’ and teachers’ views of teaching staff shortages

Objective measures of the quantity of teacher resources, such as class size and student-teacher
ratios, show that education systems have a tendency to allocate a greater quantity of teacher
resources to socio-economically disadvantaged schools than to advantaged schools. However,
principals and teachers in disadvantaged schools more often report that a lack of teaching staff
hinders student learning in their school. Comparing objective and subjective measures of the
quantity of teacher resources available within schools gives a clearer picture of the issue of
teacher shortages.
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The quantity of teacher resources available and its impact on student learning can also be
measured by asking school principals and teachers the extent (“not at all”, “very little”, “to some
extent”, or “a lot”) to which a lack of teaching staff hinders the school’s capacity to provide
instruction (Figure 3.3 and Table 3.5). On average across OECD countries, 29% of 15-year-
old students were enrolled in schools whose principal considers that instruction is hindered
by a lack of teaching staff at least to some extent. In the most disadvantaged schools, 35%
of students had principals who so reported, compared to only 21% of students in the most
advantaged schools, resulting in a significant difference of 14 percentage points at the expense
of disadvantaged schools. A significant difference, to the detriment of disadvantaged schools,
was also observed in 28 education systems, with the largest differences in Ciudad Auténoma de
Buenos Aires (Argentina) (hereafter “CABA [Argentina]”), North Carolina (United States), Spain
and Switzerland. Two countries showed a significantly larger share of principals in advantaged
schools reporting teacher shortages than principals in disadvantaged schools: the Former Yugoslav
Republic of Macedonia (hereafter “FYROM”), where no sampled principals in disadvantaged
schools reported that a lack of teaching staff hinders student learning, and Malta, with a small
(two percentage-point) difference in favour of disadvantaged schools.

Figure 3.3 = Principals’ views on the lack of teaching staff,
by quarter of school socio-economic profile
Percentage of students in schools whose principal reported that the school’s capacity
to provide instruction is hindered by a lack of teaching staff at least to some extent,
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Source: OECD PISA 2015 Database, Table 3.5.
Statlink S http://dx.doi.org/10.1787/888933740516

In countries and economies that participated in the PISA 2015 teacher questionnaire, teachers were
also asked about teacher shortages (Tables 3.7 and 3.8). On average across these countries and
economies, 31% of science teachers reported that their school’s capacity to provide instruction is
hindered by a lack of teaching staff.? This percentage also varies greatly by school socio-economic
profile and by country. Some 37% of science teachers in the most disadvantaged schools and
22% of science teachers in the most advantaged schools reported a lack of teaching staff, resulting
in a significant difference of 15 percentage points to the detriment of disadvantaged schools.
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Science teachers’ views of teacher shortages were significantly more negative in disadvantaged
schools in 12 out of the 20 education systems (Australia, Brazil, B-S-J-G [China], Colombia, the
Dominican Republic, Germany, Massachusetts [United States], Peru, Spain, Chinese Taipei, the
United Arab Emirates and the United States). In most remaining countries and economies, there
was no significant difference between advantaged and disadvantaged schools in science teachers’
views of teacher shortages; only in Macao (China) was a difference in favour of disadvantaged
schools observed. Results based on non-science teachers’ reports were consistent with those based
on science teachers’ reports (Figure 3.4).

Teacher absenteeism can be seen as a temporary form of teacher shortage, and is often perceived as
such. PISA asked principals the extent (“not at all”, “very little”, “to some extent”, or “a lot”) to which
student learning is hindered by teacher absenteeism (Table 3.9). Across OECD countries, 17% of
15-year-old students were enrolled in schools whose principal reported that students’ learning is
hindered by teacher absenteeism at least to some extent. In the most disadvantaged, schools, 18% of
students had principals who so reported, compared to only 13% of students in the most advantaged
schools, resulting in a significant difference of more than 5 percentage points, to the detriment of
disadvantaged schools. Teacher absenteeism is an issue of particular importance in disadvantaged
schools in B-S-J-G (China), Massachusetts (United States), Sweden, the United Arab Emirates and
Uruguay, where the difference between disadvantaged and advantaged schools was larger than
20 percentage points. In contrast, in four countries, namely FYROM, Mexico, Qatar and Slovenia,
teacher absenteeism seemed to be more of a concern in advantaged schools.

Box 3.2 Teacher resources in rural and urban schools

Objective and subjective indicators of teacher resources can also be contrasted across
rural and urban schools, in the 63 countries and economies where these school categories
are relevant. Rural schools are schools located in rural areas or villages with fewer than
3 000 people, while urban schools are schools located in cities with over 100 000 people.

On average across OECD countries, urban schools had 6 more students per class than rural
schools, and a significant and positive difference was observed in 39 of 63 PISA-participating
countries and economies. Urban schools also tend to have higher student-teacher ratios
(Table 3.1). These differences might result from deliberate policies to allocate more teacher
resources to rural than urban schools; but they more likely reflect the population distribution
across rural and urban areas and responses to local education demands. When countries
choose to maintain schools in sparsely populated areas, they must often reduce class size
and the student/teacher ratio below the national average in order to do so.

However, on average across OECD countries, more principals in rural schools (32%) than
in urban schools (27%) reported that the school’s capacity to provide instruction is hindered
by a lack of teaching staff (Table 3.5). Science teachers’ views of teaching staff shortages
were particularly divergent between rural and urban schools: more science teachers in
rural schools than in urban schools — a difference of 23 percentage points between the two
groups — reported that their school’s capacity to provide instruction is hindered by a lack
of teaching staff (Table 3.7).
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Figure 3.4 [1/2] = Difference between advantaged and disadvantaged schools
in the quantity of teacher resources
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Countries and economies are ranked by OECD/partner status and in alphabetical order.

Source: OECD PISA 2015 Database, Tables 3.1, 3.3, 3.5, 3.7, 3.8 and 3.9.
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Figure 3.4 [2/2] = Difference between advantaged and disadvantaged schools
in the quantity of teacher resources
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Figure 3.4 provides a visual summary of how additional teacher resources are allocated between
the most and the least advantaged schools, using a range of indicators. For one country, objective
and subjective indicators often provide conflicting information about the equitable distribution
of teacher resources. What can be concluded is that, in many education systems, disadvantaged
schools tend to have objectively more teacher resources. Yet, even in education systems that
channel more resources to disadvantaged schools, principals and teachers in those schools have
a tendency to report higher or not significantly different rates of teacher shortages than their
counterparts in advantaged schools. Their perceptions of a lack of teaching staff could imply
that the additional teaching resources they receive are not sufficient or do not meet the school’s
particular needs® to compensate fully for student disadvantage.

HOW DOES TEACHER QUALITY DIFFER ACROSS SCHOOLS?

Many education systems compensate school socio-economic disadvantage by increasing the
quantity of teacher resources. However, studies conducted on national or local data have shown
that investing in teacher quantity is often done at the cost of teacher quality. Several states
in the United States that have implemented policies to reduce class size show a decline in
the quality of teacher recruitment (Jepsen and Rivkin, 2009;7; Dieterle, 201515). In France, a
policy allocating more resources to priority education zones has probably also inadvertently cast
these zones in a negative light, to the extent that families that can might choose to avoid these
areas, thereby aggravating socio-economic segregation (Davezies and Garrouste, 201435)), and
prospective teachers might perceive schools in these zones as low-quality work environments
(Prost, 2013 12)). The policy also triggered adverse effects on local teacher teams, such as greater
uncertainty in teacher assignments to schools (assignments were only completed closer to the
start of a new school year), the recruitment of less-experienced teachers, and higher turnover
rates (Bénabou, Kramarz and Prost, 2009 3¢)).

While such national studies reveal possible unintended consequences of teacher-allocation
mechanisms that aim to compensate for student disadvantage with more teacher resources,
evidence on what these mean for teacher quality is missing for many countries. This section
describes, from an international comparative perspective, how teacher quality is distributed
across schools with different socio-economic profiles. It relies on both objective and subjective
measures of teacher quality through a series of PISA indicators of teacher initial education,
qualification, experience and behaviour.

Teacher education and qualification

Teachers’ pre-service education and training aim to equip teachers with the necessary skills to
help students learn. Because the content and the quality of teachers’ education can affect student
learning (Clotfelter, Ladd and Vigdor, 2007 37; Clotfelter, Ladd and Vigdor, 2010;3s;; Darling-
Hammond, 2004; Monk, 199439;; Ronfeldt and Reininger, 2012 4), the distribution of quality
teachers across schools can influence equity in student performance.'? Specifically, some studies
have found that students taught by teachers who hold a subject-specific certification do better in
that subject (see Akiba, LeTendre and Scribner (2007 41) for a review).
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At the same time, teachers’ credentials and certification can influence teachers’ employment
conditions, such as teachers’ salaries, the volume of teaching duties or school assignment.
Teachers with more education and/or more specialised training might work in different schools,
either because teachers with higher credentials are given more choice in school assignment
or because education authorities allocate teachers to different school tracks based on their
qualifications.

PISA asked school principals to report the proportion of science teachers with a university degree
and a major in science (Figure 3.5 and Table 3.11), and to report the proportions of fully certified
teachers and fully certified science teachers in their school (Tables 3.13 and 3.15). On average
across OECD countries, 74% of science teachers had a university degree with a major in science,
but only 69% of science teachers in disadvantaged schools fit this profile while 79% of science
teachers in advantaged schools did. This makes for a significant difference of 10 percentage
points between the top and bottom quarters of school socio-economic profile, on average across
OECD countries.

Figure 3.5 = Science teachers with a university major in science,
by quarter of school socio-economic profile
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Source: OECD PISA 2015 Database, Table 3.11.
StatLink S=M http://dx.doi.org/10.1787/888933740554

Similar differences were observed in 23 education systems, with the largest found in Austria
(a 44 percentage-point difference) and Switzerland (a 45 percentage-point difference). Both
systems are characterised by student tracking at lower secondary level, whereby students of
different ability (and often different socio-economic status) follow different curricula. The
United States and Kosovo, are two notable exceptions: in these countries, disadvantaged
schools employed a larger share of science teachers who majored in science in university; in
the United States, however, this no longer holds true when the sample is restricted to public and
private, but government-dependent, schools (Table 3.12). Results also show that in the remaining
44 education systems, advantaged and disadvantaged schools employed an equivalent share of
science teachers with a university degree and a major in science.!!
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Figure 3.6 [1/2] = Difference between advantaged and disadvantaged schools
in the qualifications of science teachers
Results based on principals’ reports
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Notes: Differences in proportions of science teachers with a major in science/who are fully certified of less than four
percentage points are not reported as significant. Larger differences are reported as significant based on the estimated
standard errors.

*In Chile the question about the certification of teachers was adapted as “authorised or enabled by the Ministry of Education”.
**Massachusetts and North Carolina participated in PISA 2015 with state-level samples representing public schools only.
Countries and economies are ranked by OECD/partner status and in alphabetical order.

Source: OECD PISA 2015 Database, Tables 3.11 and 3.15.
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Figure 3.6 [2/2] = Difference between advantaged and disadvantaged schools
in the qualifications of science teachers
Results based on principals’ reports
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Similar results were observed when looking at the share of fully certified teachers and fully
certified science teachers within schools. The quarter of most socio-economically advantaged
schools employed more fully certified science teachers than the bottom quarter (by 6 percentage
points), on average across OECD countries. The widest gap was observed in France (68 percentage
points), where only 26% of science teachers who teach in schools in the bottom quarter of school
socio-economic profile were fully certified, compared to 94% of science teachers in advantaged
schools who were. By contrast, FYROM, Kosovo, Mexico, Thailand, and Trinidad and Tobago
showed larger proportions of fully certified science teachers in the least-advantaged schools.

Disparities in the shares of teachers with a major in science or who are fully certified might
reflect differences in qualification requirements for different education tracks (Abbiati, Argentin
and Gerosa, 201713). In France, for example, schools in the bottom quarter of school socio-
economic profile are more frequently vocational or technical high schools than those in the top
quarter. This could partly explain why the gap between advantaged and disadvantaged schools
is so large in France. In Italy, researchers found a systematic pairing of desirable teachers’ traits
(including marks earned at graduation and field of study) with more advantaged students. The
study found that tracking in upper secondary school explains a large part of this pattern, which
suggests that tracking could contribute to inequalities in education not only by segregating
students, but also through qualitative differences in the teaching staff working in each track
(Abbiati, Argentin and Gerosa, 2017, p. 39p3).

Such differences can also result from market-allocation mechanisms in countries where schools
compete with each other to attract the best teachers. Researchers in Chile have analysed why
primary school teachers who had better initial training (in terms of accreditation, type and years
of study) mostly work in higher-income schools (Cabezas et al., 2017 ). They found that the type
of school in which teachers completed their secondary education is related to the type of school
in which they first work, indicating that teachers search for a job through their networks.

Teacher experience

Along with teacher initial training and certification, teachers’ work experience helps shape their
skills and competencies. Years of experience might be particularly important early in a teacher’s
career. Some evidence shows that each additional year of experience is related to higher student
achievement, especially during a teacher’s first five years in the profession (Rockoff, 2004 2;;
Rivkin, Hanushek and Kain, 20055; Harris and Sass, 201143)). At the same time, teachers’
willingness to implement innovative practices or reforms might also decline with a teacher’s age
and experience (Goodson, Moore and Hargreaves, 200644)).

The relationship between teacher experience and student learning has been repeatedly analysed
in empirical studies (Hanushek and Rivkin, 2006ys;; Croninger et al., 2007 4¢; Leigh, 2010u7;
Jackson, Rockoff and Staiger, 201445). Most studies find that teacher experience and student
achievement are positively related (also see Chapter 2, Figure 2.14). Assigning more-experienced
teachers to disadvantaged schools could therefore be a way to compensate for student
disadvantage.

In the countries and economies that distributed the PISA 2015 teacher questionnaire, teachers
were asked to report how many years of teaching experience they have in total (Figure 3.7 and

© OECD 2018 EFFECTIVE TEACHER POLICIES: INSIGHTS FROM PISA

CAN TEACHER SORTING COMPENSATE FOR STUDENT DISADVANTAGE? |



CAN TEACHER SORTING COMPENSATE FOR STUDENT DISADVANTAGE?

Figure 3.8, Tables 3.17 and 3.18). On average across 18 education systems,'? both science
and non-science teachers reported having about 16.4 years of teaching experience. However,
teachers in schools in the top quarter of school socio-economic profile had about one more
year of experience, on average, than teachers in bottom-quarter schools. Advantaged schools in
Australia, the Dominican Republic, Italy, Portugal and the United States employed significantly
more experienced teachers than disadvantaged schools did, both in science and in subjects other
than science. By contrast, in Macao (China) and the United Arab Emirates, science teachers in
disadvantaged schools had two more years of experience than science teachers in advantaged
schools; and in Hong Kong (China) and the United Arab Emirates, the same was observed among
non-science teachers. This indicates that, even though there are education systems where more
experienced teachers teach in high-need schools, the opposite pattern is more common.

Figure 3.7 = Average teacher experience, by quarter of school
socio-economic profile
Average across countries and economies that distributed the PISA teacher questionnaire;
non-science teachers
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Note: The average includes all countries that distributed the PISA teacher questionnaire, except Malaysia.
Source: OECD PISA 2015 Database, Table 3.17.
StatLink =¥ http://dx.doi.org/10.1787/888933740592

This tendency might reflect different teacher retention rates across schools or mobility schemes
through which teachers with more years of service have priority in choosing their preferred
school.

Advantaged schools might provide more satisfactory working conditions for teachers, and are
thus able to retain teachers longer. Teachers in these schools might, for example, be more familiar
with the typical background and issues that students in these schools face. They might spend
more time on instruction and less time on managing students’ behavioural problems (and prefer
doing so), because they can count on students’ families to provide complementary efforts in
education and discipline. Teachers in advantaged schools might also benefit from a stronger
collaborative culture and instructional leadership in the school, or from the formal or informal
feedback they receive about their effectiveness, through student performance and success in
life. In some countries, advantaged schools might offer higher wages or better benefits than
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disadvantaged schools; but often non-monetary perks, such as better professional equipment, or
shorter or more pleasant commutes might justify a preference for working in more advantaged
schools. Recent analysis carried out on PISA 2015 data indeed indicate that teachers tend to be
more satisfied with their job when they work in socio-economically advantaged schools, even
after accounting for school performance (Mostafa and Pal, 201833).

If most teachers share similar preferences for working in more advantaged schools, teacher
mobility between schools can complement and reinforce the sorting of teachers by experience.
More advantaged schools become associated with higher status, and are more attractive to
teachers who would like to move up a ladder of prestige and perhaps enjoy working with
colleagues at a similar career stage as their own.

Teacher mobility across schools (rather than out of the profession entirely) might play a significant
role in the sorting of experienced teachers in countries where teachers are employed as civil
servants and, once recruited, allocated to positions according to rules that operate at the system
level rather than at the school level (so-called career-based employment; see OECD [20051)]).
In such education systems, internal mobility is often voluntary and priority is typically given to
more experienced teachers, who have greater choices in where they teach. In Italy, for example,
the share of teachers applying for a transfer to another school was found to be negatively related
to student achievement in the school teachers currently work (Barbieri, Rossetti and Sestito,
2013 49). As a result, disadvantaged schools tend to suffer from higher teacher turnover and larger
shares of novice teachers, and must often rely on short-term staffing to fill vacancies. Similar
findings were reported in Turkey (Ozoglu, 201514). The mandatory mobility schemes found
in Japan and Korea (OECD, 2005, p. 1591)), whereby teachers are assigned to a new school
periodically, might uniformly increase turnover rates across all schools, and result in greater
balance of experienced and beginning teachers across schools (see Box 1.1 in Chapter 1).

A teacher’s length of service within a given school (seniority) might also positively influence her
or his teaching. Evidence from the United States shows that teachers new to an assignment, such
as teachers new to school, to a subject or to a grade, are not as effective as more senior teachers
within a school. Furthermore, disadvantaged students are slightly more likely to be assigned to
such teachers (Atteberry, Loeb and Wyckoff, 2016s50). Turnover, which is inversely related to
average teacher seniority within a school, has also proven to be detrimental to student learning
and to be more prevalent in disadvantaged schools (Hanushek, Rivkin and Schiman, 2016s1);
Ronfeldt, Loeb and Wyckoff, 2013s); Jackson, Rockoff and Staiger, 2014 s); Boyd et al., 20083)).

The negative effects of turnover are observed even though, as seen in the United States, teachers
who leave their school are often the least effective teachers, particularly in schools that enrol
predominantly low-income students (Hanushek and Rivkin, 2010;53)). Meanwhile, evidence of
a positive association between the level of school disadvantage and the teacher-turnover rate is
emerging for other countries too, including England (Allen, Burgess and Mayo, 2017 ¢)) and Italy
(Barbieri, Rossetti and Sestito, 2013 49)).

In countries and economies that distributed the teacher questionnaire, PISA asked teachers about
the number of years they have worked as teachers in their current schools (Figure 3.8, Tables 3.19
and 3.20). On average across 18 countries and economies, science and non-science teachers
reported having slightly more than nine years of teaching experience in their schools.
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Yet, in some participating education systems, seniority was unequally distributed across
schools, depending on the schools’ socio-economic profile. Six countries, namely Australia,
the Dominican Republic, Italy, Portugal, Spain and the United States, showed a pattern where
either science or non-science teachers in advantaged schools have more seniority than teachers
in disadvantaged schools. This pattern was particularly strong in the Dominican Republic, Italy
and Spain, where both science and non-science teachers in advantaged schools were more
senior than their counterparts in disadvantaged schools. In these countries, socio-economically
disadvantaged schools were more subject to teacher turnover and therefore to team instability.

Figure 3.8 = Difference between advantaged and disadvantaged schools
in teacher characteristics

Results based on teachers’ reports

I Disadvantaged schools have better resources compared to advantaged schools
[ Disadvantaged schools have worse resources compared to advantaged schools
[ Difference not significant

Science teachers’ reports Non-science teachers’ reports
Proportion Proportion | Proportion
Proportion | of science of non- of science
of science teachers science teachers
teachers with a teachers with a
who are fixed-term who are fixed-term
Average Average trained or contract Average Average trained or contract
years of years of certified in | (one school | years of years of certified in | (one school
experience | seniority in | all subjects year or experience | seniority in | all subjects year or
OECD as teachers school they teach less) as teachers school they teach less)
Australia
Chile I
Czech Republic
Germany
Italy
Korea
Portugal
Spain
United States
- Massachusetts*
- North Carolina*
Partners
Brazil
B-S-J-G (China)
Colombia
Dominican Republic
Hong Kong (China)

Macao (China)
Peru
Chinese Taipei

United Arab Emirates

Education systems where

disadvantaged schools 2 3
have better resources
Education systems 13 13 17 14 13 12 15 11

with no difference

Education systems where
advantaged schools have 5 4 3 5 5 5 5 7
better resources

*Massachusetts and North Carolina participated in PISA 2015 with state-level samples representing public schools only.
Countries and economies are ranked by OECD/partner status and in alphabetical order.

Source: OECD PISA 2015 Database, Tables 3.17, 3.18, 3.19, 3.20, 3.21, 3.22, 3.23 and 3.24.

StatLink =P http://dx.doi.org/10.1787/888933740611
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By contrast, in Chile, Hong Kong (China), Macao (China) and the United Arab Emirates, science
teachers or non-science teachers in advantaged schools had less average seniority than those
in disadvantaged schools, and that difference was significant for both types of teachers in
Macao (China) and the United Arab Emirates.

Other indicators derived from the teacher questionnaire also point towards greater difficulties
among disadvantaged schools in filling vacancies in their staff. In 7 out of 20 education systems
(Australia, Brazil, Chile, Italy, Macao [Chinal, Portugal and Spain), disadvantaged schools had a
larger share of non-science teachers who are employed on a fixed-term contract for a period of
one school year or less, compared to advantaged schools (Figure 3.8 and Table 3.22); the opposite
was observed in B-S-J-G (China) and Colombia. In five countries/feconomies (Australia, Brazil,
the Czech Republic, Germany and Macao [Chinal), non-science teachers in disadvantaged
schools taught subjects that were not included in their teacher education, training or qualification
programme more often than non-science teachers in advantaged schools did (Table 3.24); no
country showed the opposite pattern.

Principals’ and teachers’ views of teacher quality

Based on objective measures of teachers’ initial education, qualification and work experience,
PISA shows that very few countries compensate student disadvantage by allocating their
most qualified and experienced teachers to high-needs schools, either through centralised
or de-centralised mechanisms. More subjective measures of teacher quality, based on school
principals’ and teachers’ reports, tend to confirm the results derived from the objective
indicators reported above.

PISA asked school principals and teachers to report the extent (“not at all”, “very little”, ‘to some
extent” or “a lot”) to which they believe that learning in their school is hindered by “inadequate
or poorly qualified teaching staff”. According to both principals’ and teachers’ views, schools
in the bottom quarter of school socio-economic profile suffered more than schools in the top
quarter from inadequate or poorly qualified teachers. When focusing on principals’ views,
the difference between advantaged and disadvantaged schools was significant in 27 out of 71
education systems (Figure 3.9 and Table 3.25). Across OECD countries, there were an additional
10% of students in disadvantaged schools whose school principal reported inadequate or poorly
qualified teaching staff, compared to students in advantaged schools. Luxembourg stood out
as an exception, with more than twice as many students in advantaged schools (32%) as in
disadvantaged schools (14%) whose principals reported inadequate or poorly qualified staff.

Teachers’ views were similar to those of principals, according to the responses collected in
education systems that distributed the PISA 2015 teacher questionnaire (Figure 3.9, Tables 3.27
and 3.28). On average across 18 countries and economies, non-science teachers in disadvantaged
schools were nine percentage points more likely than non-science teachers in advantaged schools
to report that learning in the school is hindered by inadequate or poorly qualified teaching staff.
A significant difference, to the detriment of disadvantaged schools, was found in 13 out of 20
education systems, while no education system that distributed the teacher questionnaire showed
a significant difference in favour of disadvantaged schools. Results based on science teachers’
reports were similar.
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Figure 3.9 [1/2] = Difference between advantaged and disadvantaged schools
in the quality of teacher resources

Results based on principals’ and teachers’ reports

I Disadvantaged schools have better resources compared to advantaged schools
[ Disadvantaged schools have worse resources compared to advantaged schools
[ Difference not significant
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Objective Subjective perceptions:
indicators Student learning is hindered by...

Science  [Non-science
Principals’ teachers’ | teachers’
reports Principals’ reports reports reports

Proportion | Inadequate | Teachers | Inadequate | Inadequate
of fully orpoorly | notbeing | orpoorly | orpoorly
certified qualified | prepared | qualified | qualified
OECD teachers teachers | for classes | teachers teachers

Australia
Austria
Belgium
Canada
Chile*
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Israel
Italy
Japan
Korea
Latvia
Luxembourg
Mexico
Netherlands
New Zealand
Norway
Poland
Portugal
Slovak Republic
Slovenia
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States
- Massachusetts**
- North Carolina**

Note: Differences in proportions of fully certified teachers of less than four percentage points are not reported as significant.
Larger differences are reported as significant based on the estimated standard errors.

*In Chile the question about the certification of teachers was adapted as “authorised or enabled by the Ministry of
Education”.

**Massachusetts and North Carolina participated in PISA 2015 with state-level samples representing public schools only.
Countries and economies are ranked by OECD/partner status and in alphabetical order.

Source: OECD PISA 2015 Database, Tables 3.13, 3.25, 3.27, 3.28 and 3.29.

StatLink =P http://dx.doi.org/10.1787/888933740630
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Figure 3.9 [2/2] = Difference between advantaged and disadvantaged schools

in the quality of teacher resources

Results based on principals’ and teachers’ reports
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PISA also asked school principals from all participating countries and economies to report the
extent (“not at all”, “very little”, ‘to some extent” or “a lot”) to which they believe that learning in
their school is hindered by teachers not being well-prepared for classes and teachers not meeting
individual students’ needs.

On average across OECD countries, 12% of students were enrolled in schools whose principals
reported that the school’s capacity to provide instruction is hindered at least to some extent by
teachers not being well-prepared for class (Figure 3.9 and Table 3.29). In the most advantaged
schools, 8% of students had principals who so reported, only about half as many (15%) as in the
most disadvantaged schools. In 18 of 71 education systems, principals in disadvantaged schools
were more likely than their counterparts in advantaged schools to report that teachers are not
well-prepared for class. In B-S-J-G (China), the share of students enrolled in schools whose
principal reported that teachers are not well-prepared for classes was about 30% in advantaged
schools, but about 71% in disadvantaged schools; in the United States, this share was only about
3% in advantaged schools, but almost 30% in disadvantaged schools. In Belgium, Brazil and
France, about 10% of students in the most advantaged schools were exposed to underprepared
teachers, according to school principals, but the share was about three times larger in the most
disadvantaged schools. In contrast, in 50 countries and economies, no significant difference
between advantaged and disadvantaged schools was observed.

Figure 3.9 provides a graphic summary of how teachers are allocated between the most- and
the least-advantaged schools, using a range of objective and subjective indicators of teacher
qualification and preparation. Regardless of the indicator considered, there are few education
systems that appear to compensate student disadvantage by allocating better-qualified or more
effective teachers to schools serving disadvantaged students. In a substantial number of countries/
economies, principals and teachers reported that teachers in the most-advantaged schools are
better-qualified or -prepared than their counterparts in the least-advantaged schools.

Box 3.3 Teacher quality in rural and urban schools

Objective and subjective indicators of teacher quality can also be compared across rural
and urban schools in the 63 countries and economies where these school categories
are relevant. Rural schools are schools located in rural areas or villages with fewer than
3 000 people, while urban schools are schools located in cities with over 100 000 people.

On average across OECD countries, there was no significant difference between rural
and urban schools in the share of fully certified teachers (Table 3.13). Yet in 13 countries
and economies, urban schools employed larger shares of fully certified teachers than
rural schools, with the largest differences observed in Indonesia, Kosovo, Turkey and the
United Kingdom. The opposite pattern was observed in 9 countries and economies, with
the largest differences observed in Mexico and the United Arab Emirates.

But when considering the qualifications of science teachers as opposed to those of all
teachers, substantial differences between urban and rural schools emerge. On average across
OECD countries, urban schools employed larger shares of fully certified science teachers
and science teachers with a major in science (Tables 3.13 and 3.15). This might suggest that
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rural schools have greater difficulty in attracting the most skilled teachers in certain school
subjects, such as science, where the supply of qualified teachers is perhaps more scarce and
more sensitive to differences in salaries and working conditions, given the many other careers
that science graduates can pursue.

On average across the education systems that distributed the teacher questionnaire, urban
schools employed more experienced teachers and suffer less teacher turnover (among non-
science teachers) than rural schools (Tables 3.17, 3.18, 3.19 and 3.20). This indicates that,
on average, rural schools find it harder to retain teachers, perhaps because of inaccessibility,
longer commutes, lack of school resources, or poorer-quality professional equipment.
Principals and teachers in rural schools were also more likely to report that a lack of
teaching staff or inadequate or poorly qualified teachers hinder the school’s capacity to
provide instruction (Tables 3.5, 3.7, 3.8, 3.25, 3.27 and 3.28).

TEACHER QUANTITY OR TEACHER QUALITY? HOW EDUCATION SYSTEMS
COMPENSATE FOR STUDENT DISADVANTAGE

Countries can compensate for student disadvantage by investing more teacher resources and/or
allocating better-qualified teachers to high-need schools. Figures 3.10 and 3.11 show the extent
to which education systems make use of each lever, separately and in combination. The figures
map an indicator of compensation through teacher quantity — measured by smaller classes and/
or lower student-teacher ratios in disadvantaged schools compared to advantaged schools — with
an indicator of compensation through teacher quality — measured in Figure 3.10 by a larger
proportion of fully certified teachers, and/or a greater proportion of science teachers with a
major in science, and in Figure 3.11 by teachers’ average years of experience in the profession
(available for 20 education systems only).

Nine distinct profiles emerge from these figures by crossing three levels of compensation through
quantity, and three levels of compensation through quality of teacher resources. According to
the most common profile (the middle right cell), countries allocate more teachers to underserved
schools, without significantly or clearly investing in better teacher quality. This profile includes 21
out of 69 education systems in Figure 3.10 (30 out of 70 systems, when considering public and
private-government dependent schools only, as in Panel B), and 8 out of 20 education systems
in Figure 3.11.

The next most common pattern in Figure 3.10 includes 18 education systems (19 when considering
public and private, government-dependent schools only, as in Panel B). The education systems in
the bottom right cell provide more teacher resources to high-need schools, but teachers in these
schools are less qualified and/or less frequently certified, on average. Countries and economies
that fit this profile compensate for school disadvantage through teaching quantity, but do so at
the cost of teaching quality. This profile corresponds to several European countries, including
Belgium, the Czech Republic, France, Italy and the Netherlands, which have implemented
policies channelling more teacher resources to high-need schools and areas; but the side effect
is that qualified teachers are deterred from teaching in these schools.
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Figure 3.10 [1/2] = Teacher quantity and teacher qualifications
in disadvantaged schools
Results based on principals’ reports

B | Full compensation for student disadvantage through more and better qualified/certified teachers
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1. Advantaged schools are schools in the top quarter of school socio-economic profile; disadvantaged schools are schools

in the bottom quarter of school socio-economic profile.

2. Education systems where the two indicators considered show significant differences in opposing directions are also

classified in this category.

Notes: All analyses are restricted to schools with the modal ISCED level for 15-year-old students.
Panel B considers only public and private government-dependent schools; the distinction is not available for Israel. Samples
for Massachusetts and North Carolina (United States) are restricted to public schools by design.
Differences in class size of less than two students and of student-teacher ratios of less than one student are not reported as
significant; differences in proportions of science teachers with a major in science and of fully certified teachers of less than
four percentage points are not reported as significant. Larger differences are reported as significant based on the estimated

standard errors.

*In Chile the question about the certification of teachers was adapted as “authorised or enabled by the Ministry of Education”.
**The proportion of fully certified teachers is not available in Denmark and Hungary.
***The proportion of science teachers with a major in science is not available in Italy and Japan.

Source: OECD PISA 2015 Database, Tables 3.1, 3.2, 3.3, 3.4, 3.11, 3.12, 3.13 and 3.14.

StatLink SiusP® http://dx.doi.org/10.1787/888933740649
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Figure 3.10 [2/2] = Teacher quantity and teacher qualifications
in disadvantaged schools
Results based on principals’ reports

B | Full compensation for student disadvantage through more and better qualified/certified teachers
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1. Advantaged schools are schools in the top quarter of school socio-economic profile; disadvantaged schools are schools
in the bottom quarter of school socio-economic profile.
2. Education systems where the two indicators considered show significant differences in opposing directions are also

classified in this category.

Notes: All analyses are restricted to schools with the modal ISCED level for 15-year-old students.

Panel B considers only public and private government-dependent schools; the distinction is not available for Israel. Samples
for Massachusetts and North Carolina (United States) are restricted to public schools by design.

Differences in class size of less than two students and of student-teacher ratios of less than one student are not reported as
significant; differences in proportions of science teachers with a major in science and of fully certified teachers of less than
four percentage points are not reported as significant. Larger differences are reported as significant based on the estimated
standard errors.

*In Chile the question about the certification of teachers was adapted as “authorised or enabled by the Ministry of Education”.
**The proportion of fully certified teachers is not available in Denmark and Hungary.

***The proportion of science teachers with a major in science is not available in Italy and Japan.

Source: OECD PISA 2015 Database, Tables 3.1, 3.2, 3.3, 3.4, 3.11, 3.12, 3.13 and 3.14.

StatLink &SP http://dx.doi.org/10.1787/888933740649
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Figure 3.11 = Teacher quantity and experience in disadvantaged schools
Results based on principals’and non-science teachers’ reports

W JFull compensation for student disadvantage through more and more experienced teachers

[ ] Partial compensation for student disadvantage through more and equally experienced teachers
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1. Advantaged schools are schools in the top quarter of school socio-economic profile; disadvantaged schools are schools
in the bottom quarter of school socio-economic profile.

2. Education systems where the two indicators considered show significant differences in opposing directions are also
classified in this category.

Notes: All analyses are restricted to schools with the modal ISCED level for 15-year-old students.
*Samples for Massachusetts and North Carolina (United States) are restricted to public schools.

Differences in class size of less than two students and of student-teacher ratios of less than one student are not reported as
significant. Larger differences are reported as significant based on the estimated standard errors.

Source: OECD PISA 2015 Database, Tables 3.1, 3.3 and 3.18.
StatLink S=P™ http://dx.doi.org/10.1787/888933740668

Another relatively common profile (the bottom middle cell) involves employing less-qualified
teachers in disadvantaged schools, with no significant differences in teacher quantity. This profile
groups 10 education systems, including Austria, Switzerland and the United Kingdom. When
teacher quality is indicated by experience, as in Figure 3.11, the United States also belongs to
this group.™

The last relatively common profile (the middle cell in Figure 3.10) groups education systems that
do not significantly or clearly allocate more or better-qualified teachers to disadvantaged schools.
Among OECD countries, and when considering all types of schools, Chile, Greece, New Zealand
and Turkey belong to this group; when considering public and private government-dependent
schools only, Australia and Turkey belong to this group.

Some rare exceptions stand out from the figures. In Kosovo and Peru, disadvantaged schools
employ both more and better-qualified teachers (Figure 3.10); the same is true in Ireland (see
Box 1.2 in Chapter 1), although the difference in teachers’ qualifications is small, and therefore
not considered significant. Hong Kong (China) similarly allocates more, and more-experienced,
teachers to the most disadvantaged schools (Figure 3.11). By contrast, in Australia, disadvantaged
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schools employ fewer, less-qualified and less-experienced teachers than the most advantaged
schools do; although this is mostly driven by private, independent schools, which tend to have
more advantaged students. Similarly, in Singapore, disadvantaged schools have larger classes
than advantaged schools, but the difference is in large part driven by private independent
schools, which are predominantly schools catering to international students. Among public and
government-dependent private schools (the large majority of schools in Singapore), there is,
in fact, no significant difference in class sizes between disadvantaged and advantaged schools,
and disadvantaged schools have a larger proportion of fully certified teachers.

As indicated in the introduction of this chapter, these results need to be interpreted with caution
as comparisons between advantaged and disadvantaged schools are drawn at the system level. For
example, this may explain why the four Chinese entities as a whole — Beijing-Shanghai-Jiangsu-
Guangdong — are not found to compensate for student disadvantage in any dimension, despite the
existence of equitable teacher-allocation policies within some provinces (OECD, 2016s4). The
resource gaps observed between advantaged and disadvantaged schools in B-S-J-G may reflect
differences between the four entities more than differences between schools within these entities.

HOW IS TEACHER SORTING RELATED TO SOCIO-ECONOMIC INEQUALITY
IN STUDENT PERFORMANCE?

The relationships between socio-economic inequality in student performance and stratification of
the education systems into grade levels, study programmes or school types have been repeatedly
analysed (OECD, 2016, pp. 201-240,,9;; Van de Werfhorst and Mijs, 2010p)). Much less attention
has been given to the relationship between teacher sorting across schools and socio-economic
inequality in student performance. PISA offers a unique opportunity to compare this relationship
across countries. Data from PISA can also be used to identify the teacher characteristics that
are equally found in advantaged and disadvantaged schools in countries with more equitable
education systems.

This section correlates the difference between advantaged and disadvantaged schools in the
characteristics of their teacher workforce with the average performance gap between advantaged
and disadvantaged students,'* a system-level indicator of socio-economic inequality. In the
following sections, teacher-sorting indicators that refer to all teachers, or to non-science teachers
in particular, are related to the performance gap in reading; while teacher-sorting indicators that
refer to science teachers only are related to the performance gap in science.

Teacher shortage and equity in student performance

The previous sections highlighted a tendency to compensate for student disadvantage by allocating
more teachers to high-need schools, through smaller classes or lower student-teacher ratios.
However, no system-level association is observed between such compensation policies and
equity in student performance. For example, the linear correlation coefficient — a measure of the
strength and direction of the association between two variables — is close to 0 (r = 0.00) between
differences in class size and performance gaps in reading.'> This means that, in countries that
compensate for student disadvantage by reducing class size, there are not, on average, smaller
or larger gaps in performance, compared to countries where class size is not related to students’
socio-economic status, or where classes are larger in disadvantaged schools than in advantaged
schools (Figure 3.12).
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Figure 3.12 = Relationship between socio-economic differences
in reading performance and in class size
Difference in reading performance between students in the top quarter and students
in the bottom quarter of socio-economic status and average difference between advantaged
and disadvantaged schools in the size of language-of-instruction classes
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Note: The dotted line indicates a non-significant relationship. Each diamond represents a country/economy.
Source: OECD PISA 2015 Database, Table 3.1; OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in

Education, Table 1.6.3b, http://dx.doi.org/10.1787/888933433214.
StatLink SsP™ http://dx.doi.org/10.1787/888933740687

This does not imply that compensation through allocating additional teaching resources cannot
reduce inequalities in student performance related to socio-economic status; but it might indicate
that, in practice, current efforts are not sufficient to compensate for student disadvantage, or that
any positive effects are undermined if such policies also result in differences between advantaged
and disadvantaged schools in the average quality of teachers. Indeed, recent reviews of the
impact of class size on achievement show positive effects of smaller classes in several countries
(France, Israel, Norway, Sweden and the United States), particularly in primary grades, and after
controlling for all confounding factors (Bouguen, Grenet and Gurgand, 2017 s5). However,
Figure 3.10 shows that several countries that compensate disadvantaged schools with smaller
classes or lower student-teacher ratios end up, as an unintended consequence, having less-
qualified teachers in the most disadvantaged schools. The combined effect may then explain why
policies that focus on the quantity of teachers alone, without considering the quality of teachers,
are ineffective in closing performance gaps between advantaged and disadvantaged students.

Results based on teachers’ perceptions of teacher shortage in the 18 countries and economies that
distributed the PISA 2015 teacher questionnaire provide a complementary perspective on the issue.
Wider performance gaps in reading were observed in countries where teachers in disadvantaged
schools reported, to a greater extent than teachers in advantaged schools, that the school’s capacity
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to provide instruction is hindered by a lack of teaching staff (r=0.42 based on science teachers’
reports, r=-0.39 for non-science teachers’ reports).'® This moderate association might reveal that,
despite objective indications of additional resources, teachers consider that much more would be
needed to compensate for students’ difficulties in disadvantaged schools.

Teacher sorting and equity in student performance

Teachers in advantaged and in disadvantaged schools often differ in their qualifications,
experience and behaviour, with the most-qualified and -experienced teachers often found in
more advantaged schools. This section examines whether teacher sorting based on teacher-
quality indicators is related to equity in performance.

Figure 3.13 = Relationship between socio-economic differences in science
performance and in teacher qualifications
Difference in science performance between students in the top quarter and students
in the bottom quarter of socio-economic status and average difference between advantaged
and disadvantaged schools in the proportion of science teachers with a major in science
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Note: Countries named on the chart show a significant difference between advantaged and disadvantaged schools in the
proportion of science teachers with a major in science. Countries’economies where the difference is not significant are
Albania, Algeria, Belgium, Canada, Chile, Colombia, Denmark, the Dominican Republic, Estonia, Finland, France,Georgia,
Germany, Greece, Hong Kong (China), Hungary, Indonesia, Ireland, Israel, Jordan, Korea, Latvia, Lebanon, Lithuania,
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Source: OECD PISA 2015 Database, Table 3.11; OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in
Education, Table 1.6.3a, http:/dx.doi.org/10.1787/888933433214.

StatLink =P http://dx.doi.org/10.1787/888933740706
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Results show that differences in teachers’ initial education and certification are related to socio-
economic gaps in performance. On average across all PISA-participating countries and economies,
the wider the gap between socio-economically advantaged schools and disadvantaged schools in
their science teachers’ qualifications (as measured by having a university degree with a major in
science), the wider also the difference in science performance between students in the top and
bottom quarters of socio-economic status (r = 0.40) (Figure 3.13).17

In 18 countries/economies that distributed the optional teacher questionnaire, the degree of
sorting of teachers according to their professional experience was also associated with equity
in student performance. PISA data show that the wider the difference between advantaged and
disadvantaged schools in teachers’ experience, the larger the difference in reading performance
between students in the top and the bottom quarters of socio-economic status (r = 0.26, based
on non-science teachers’ reports). In particular, the more unbalanced the distribution of novice
teachers (teachers with five years of experience or less), the more unequal the performance of
students of varying socio-economic status (r = -0.37) (Figure 3.14).18

Figure 3.14 = Relationship between socio-economic differences
in reading performance and in the share of novice teachers
Difference in reading performance between students in the top quarter and students
in the bottom quarter of socio-economic status and average difference between advantaged
and disadvantaged schools in the proportion of novice non-science teachers
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Source: OECD PISA 2015 Database, Table 3.40; OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in
Education, Table 1.6.3b, http:/dx.doi.org/10.1787/888933433214.
StatLink &= http://dx.doi.org/10.1787/888933740725
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Past research indicates that more-experienced teachers are more effective, and that differences
in teacher effectiveness might be particularly marked in the first years after entering the teacher
profession, because the least-effective teachers tend to quit the profession more than more-
effective teachers do. That not only creates a more select pool of teachers (Hanushek, 2006s;
Hanushek, Rivkin and Schiman, 2016s1)), teachers also gain valuable skills on the job and
through formal professional-development opportunities (Wiswall, 201357; Papay and Kraft,
201558, Kraft and Papay, 2014 59;; Harris and Sass, 2011 43)).

Countries also tend to have wider gaps in reading performance related to socio-economic status
if teachers in disadvantaged schools are more likely than teachers in advantaged schools to
report that inadequate or poorly qualified teachers limit the quality of instruction in their school
(r=-0.48) (Fiure 3.15).17

Figure 3.15 = Relationship between socio-economic differences
in reading performance and in perceptions of teacher quality

Difference in reading performance between students in the top quarter and students
in the bottom quarter of socio-economic status and average difference between advantaged
and disadvantaged schools in the proportion of non-science teachers who reported that
their school’s capacity to provide instruction is hindered by inadequate
or poorly qualified teaching staff at least to some extent
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Source: OECD PISA 2015 Database, Table 3.28; OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in
Education, Table 1.6.3b, http:/dx.doi.org/10.1787/888933433214.
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Thus, on average across PISA-participating education systems, both objective and subjective
indicators of teacher quality showed that an unequal distribution of quality teachers across
schools might be associated with differences in performance related to students’ socio-economic
status. In many countries, more-qualified and -experienced teachers were less often found in
disadvantaged schools; and the more pervasive this situation, the larger the difference in student
performance related to socio-economic status in the country. This suggests that any teacher policy
that aims to tackle student disadvantage should strive to allocate quality teachers, and not just
more teachers, to underserved students.

HOW CAN TEACHER POLICIES PROMOTE GREATER EQUITY IN EDUCATION?

The last section of this chapter concludes by highlighting teacher policies, identified through
PISA and OECD education data, that might lead to more equitable education systems. Teacher
policies that are associated with a more equitable sorting of teachers across schools are examined
first; then, the section concludes by examining how teachers working in high-need schools can
be supported, when the sorting of teachers cannot be altered.

Teacher policies and teacher sorting
More often than not, countries struggle to attract and retain qualified and experienced teachers
in high-need schools.

Several education systems have introduced financial incentives to compensate teachers for
working in challenging circumstances. However, there is little evidence about the effect of such
measures on teacher allocation, and results are mixed. Researchers in the United States found
that wage bonuses can reduce turnover rates in disadvantaged schools. Clotfelter et al. (200822
evaluated the effect of an experiment carried out in North Carolina in the early 2000s. Certified
mathematics, science and special education teachers were awarded an annual bonus if they
worked in public secondary schools with high poverty rates or low academic performance. They
estimated that this bonus pay led to a reduction in mean turnover rates, particularly due to greater
retention of experienced teachers.

Hanushek, Rivkin and Schiman (2016) also concluded that teacher evaluation and compensation
systems that link pay increases to student performance might be successful in retaining,
supporting and attracting more effective teachers, especially in disadvantaged schools. In
the early 2000s, teachers in France received bonuses and additional career incentives for
teaching in “priority education zones”. But these incentives attracted mostly inexperienced
teachers, and had no effect on turnover rates (Bénabou, Kramarz and Prost, 20090;; Prost,
2013p12). Such contrasting results might indicate that financial incentives work differently in
“career-based” systems of teacher employment, where teachers are tenured civil servants and
incentives might be perceived as temporary, compared to more decentralised “position-based”
systems, where teachers are often employed by the schools themselves and pay increases are
perceived as permanent (OECD, 2005p.1)).

In fact, PISA data tend to show that greater school autonomy for managing teachers tends to
produce more equitable sorting of teachers across schools. For example, the higher the percentage
of students in schools whose principals reported considerable responsibility for determining
teachers’ salary increases, the narrower the difference in experience between teachers in
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advantaged schools and those in disadvantaged schools (r=-0.52). Similarly, in countries with
greater school autonomy in determining teachers’ salary increases, teachers in advantaged
schools had perceptions similar to those of teachers in disadvantaged schools about the extent
to which teacher shortages affect instruction in their schools (r=0.61). Correlations were similar
for other aspects of teacher management, such as selecting teachers for hire, firing teachers,
or establishing teachers’ starting salaries, showing that more decentralised human-resource
management might produce more equitable allocations of teachers across schools (Figure 3.16).

One reason why this may be the case is that schools with greater autonomy in selecting teachers
and determining their salaries might have more tools to attract, and especially to retain, effective
teachers, through financial incentives (career prospects, salary increases, or tailored compensation
for challenging working conditions), but also by offering coaching and mentoring support to help
teachers succeed. These findings are consistent with research that shows a stronger, positive
effect of school competition on teacher quality in disadvantaged schools (Hanushek and Rivkin,
2003 601). Autonomy appears to be particularly beneficial in systems with high levels of public
accountability for schools (OECD, 2013, pp. 52-53e1)).

In addition to financial incentives, and particularly in countries with more centralised teacher
allocation and compensation mechanisms, offering formal training and mentoring, or more
informal support, might help disadvantaged schools attract and develop talented teachers. The
last section describes whether teachers working in these schools actually receive more support.

Providing support to teachers working in disadvantaged schools

Previous results have shown that teachers working in disadvantaged schools tend to be less
prepared and experienced. This section examines whether teachers in disadvantaged schools
receive additional support to compensate for their relative lack of qualifications. Teacher support
can take the form of participation in a professional-development programme, in a network of
teachers formed specifically for the professional development of teachers, in a formal mentoring
or peer-observation scheme at the school level, or of informal dialogue with colleagues on how
to improve their teaching. Teacher support can also be an aspect of school leadership, as part of
transformational practices.

PISA measures teachers’ participation in professional-development programmes through
principals’ reports, whereas the remaining training and support activities are only measured
through teachers’ responses to the (optional) teacher questionnaire.

On average across OECD countries, principals reported that 51% of teachers had attended a
programme of professional development during the three months prior to the survey, and this
share was not significantly different whether focusing on teachers in advantaged or disadvantaged
schools (OECD, 2016, p. 200 and Table 11.6.189). However, in six countries and economies —
France, FYROM, Germany, Macao (China), Montenegro and Switzerland — more teachers in the
most disadvantaged quarter of schools had participated in professional-development activities than
had teachers in the most advantaged quarter of schools. The opposite — where significantly more
teachers in advantaged schools than in disadvantaged schools had participated in professional-
development activities — was found in 11 countries and economies, namely Algeria, Georgia,
Iceland, Kosovo, Luxembourg, Malta, Mexico, Slovenia, Spain, Trinidad and Tobago, and Turkey.
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Figure 3.16 m School responsibility for determining teachers’ salaries
and teacher sorting
How the differences between advantaged and disadvantaged schools
in non-science-teachers’ average years of seniority within the school and in the proportion
of non-science teachers who reported that the school’s capacity to provide instruction
is hindered by a lack of teaching staff at least to some extent relate to the percentage
of students in schools whose principal or the school governing board
has considerable responsibility for determining teachers’ salary increases
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PISA also asked teachers whether, over the previous three months, they had participated in
certain types of professional-development activities. On average across 18 countries and
economies, 57% of non-science teachers reported that they had participated in a network of
teachers formed specifically for the professional development of teachers, 62% in a formal
mentoring or peer-observation scheme at the school level, and 95% had engaged in informal
dialogue with colleagues on how to improve their teaching (Tables 3.31, 3.33 and 3.35).

However none of these activities — networking, mentoring, peer observation or coaching —
was more frequently offered in high-needs schools, on average across countries, and in most
countries.?? In fact, mentoring, coaching and peer observation were more frequently offered
in more-advantaged schools in Chile and Colombia (for non-science teachers), and in Spain
(for both science and non-science teachers). The opposite pattern was observed only in the
Dominican Republic, Macao (China) and the United Arab Emirates, and in Hong Kong (China)
for science teachers only. Countries in which teachers in advantaged schools had participated
more in mentoring, coaching or peer-observation activities than had teachers in disadvantaged
schools tended to have greater differences in student performance related to socio-economic
status (r = 0.45 for reading gaps).

Principals can play an important role in supporting teacher effectiveness. There has been little
quantitative research conducted on the distribution of quality principals across schools with
different socio-economic profiles (Urick and Bowers, 2014s2)). Yet, effective leadership can
serve multiple goals of schools and particularly struggling schools, such as improving student
achievement or retaining teachers.

To measure principals’ quality, PISA 2015 asked non-science teachers the extent to which they
agree with the five following statements regarding their school principal: the principal tries to
achieve consensus with all staff when defining priorities and goals in school; the principal is
aware of the teachers’ needs; the principal inspires new ideas for [their] professional learning;
the principal treats teaching staff as professionals; and the principal ensures the teachers’
involvement in decision making. The index of transformational leadership combines these five
items to measure the extent to which teachers view their principal as a transformational leader.
Higher values on this index indicate stronger transformational leadership. To examine how
principals are sorted across schools, mean values of the index for schools in the bottom and the
top quarters of socio-economic status can be compared (Table 3.37).

In most education systems that distributed the teacher questionnaire, there was no significant
difference between advantaged and disadvantaged schools in the level of transformational
leadership of their principals, according to teachers. However, in 3 out of 20 education systems —
Colombia, Macao (China) and Peru — teachers in advantaged schools expressed a higher opinion
of their school leader than did teachers in disadvantaged schools. By contrast, in Spain and the
United Arab Emirates, teachers in disadvantaged schools expressed a better opinion of their
school leaders than did teachers in advantaged schools.
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Notes

1. While inequality refers simply to the observed variation in a particular characteristic, equity is a normative
concept, informed by an idea of social justice. In this chapter, inequity refers to a situation in which the
unequal access to educational resources across groups of students (defined by their family background or
demographic characteristics) reinforces their initial advantage or disadvantage.

2. Population coverage is too small to ensure comparability of results for Argentina, Kazakhstan and Malaysia.
Their results are reported in tables available on line (see Annex B) but not discussed in the body of the chapter.
In contrast, results for public schools in Massachusetts and North Carolina (United States), which constitute
separate samples from the national sample for the United States, are discussed throughout the chapter and
reported in all tables. However, these two samples do not contribute to the international averages.

3. The PISA technical standards were met in all countries and subnational entities that distributed the PISA
2015 teacher questionnaire, except Malaysia. In this country, the weighted response rate among the initially
sampled schools (51%) fell well short of the standard PISA response rate of 85%. Therefore, the results
might not be comparable to those of other countries. Malaysia was excluded from the country averages
and country-level correlations, which were computed using data from the remaining 20 countries and
subnational jurisdictions that distributed the optional teacher questionnaire.

4. The “modal ISCED level” is defined here as a level attended by at least one-third of the PISA sample. In
Albania, Argentina, B-S-J-G (China), Colombia, Costa Rica, the Czech Republic, Indonesia, Kazakhstan,
Luxembourg, Macao (China), Mexico, Portugal, the Slovak Republic, Chinese Taipei, Trinidad and Tobago,
Tunisia and Uruguay, both lower secondary (ISCED level 2) and upper secondary (ISCED level 3) schools meet
this definition. In all other countries, analyses are restricted to either lower secondary or upper secondary
schools.

5. Language of instruction refers to the language in which students from the school took the PISA test.

6. Throughout the text and figures, differences in class size of fewer than two students are not reported as
significant; larger differences are reported as significant based on the estimated standard errors.

7. Throughout the text and figures, differences in student-teacher ratios of fewer than one student per teacher
are not reported as significant; larger differences are reported as significant based on the estimated standard
errors.

8. In order to compute averages and shares based on teacher responses, teacher weights were generated so
that the sum of teacher weights within each school is equal to the sum of student weights within the same
school. All science teachers within a school have the same weight, as do all non-science teachers within a
school. Data for science and non-science teachers are analysed separately, as these define two distinct and
non-overlapping populations for sampling.

9. These perceptions can reflect a lack of certain types of teachers only, such as the lack of teachers of a
particular subject.

10. Overall, the research literature, based mostly on data from the United States, has found mixed results
about the effects of teacher observable characteristics — such as their tertiary degree, their certification
status or their experience — on student achievement. Most studies report positive effects of experience,
although these are sometimes described as “weak” or as limited to the first few years. Many studies further
find positive effects of teacher certifications or licenses on student achievement growth (Clotfelter, Ladd
and Vigdor, 2007 37; Goldhaber and Brewer, 2000; Clotfelter, Ladd and Vigdor, 2010;), with some
studies, however, reporting only small effects (Kane, Rockoff and Staiger, 20087). Teachers’ tertiary
qualifications, such as holding a college major in education or a master’s degree, are, in contrast, often
found to be unrelated to students’ performance in school (Buddin and Zamarro, 2009ss; Chingos and
Peterson, 2011 49)).
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11. Throughout the text and figures, differences in the proportion of fully certified teachers, of fully certified
science teachers, and of science teachers with a major in science of less than four percentage points are not
reported as significant; larger differences are reported as significant based on the estimated standard errors.

12. Results for two sub-national jurisdictions in the United States — Massachusetts (public schools) and North
Carolina (public schools) — are not included in the international average reported in this chapter.

13. The classification of the United States education system as a whole varies significantly depending on
whether private independent schools, which tend to be among the most advantaged schools, are included
in the analyses.

14. Advantaged students are students in the top national quarter of the index of economic, social and cultural
status (ESCS); disadvantaged students are students in the bottom national quarter of this index.

15. “r” refers to the Pearson correlation coefficient, a measure of the linear association between two
variables, which varies between -1 (indicating a perfect inverse relationship between the two variables) and
1 (indicating a perfect linear relationship between two variables). Values close to 0 indicate weak linear
relationships. There is also no correlation (r = 0.03) between mean scores in reading and disparities in class
size between advantaged and disadvantaged schools.

16. The correlation between the difference in teachers’ perceptions of teacher shortage between advantaged
and disadvantaged schools and mean performance in reading is also positive: countries where teachers in
disadvantaged schools perceive that a lack of teaching staff hinders instruction more than in advantaged schools
tend to perform worse (r = 0.53 for science teachers’ perceptions; r = 0.34 for non-science teachers’ perceptions).

17. The correlation between mean scores in science and disparities in science teachers’ qualifications
between advantaged and disadvantaged schools is weak (r = 0.21).

18. Countries/feconomies in which novice teachers are more frequently found in advantaged schools than in
disadvantaged schools also tend to have higher mean performance in reading (r = 0.43).

19. The correlation between the difference in teachers’ perceptions of teacher shortage between advantaged
and disadvantaged schools and mean performance in reading is weak (r = 0.25).

20. These results are consistent with findings from 38 countries and economies that participated in TALIS
2013: no significant difference was found between schools with low concentrations of disadvantaged
students and those with high concentrations of disadvantaged students in teachers’ participation in network
activities (OECD, 2016, p. 9728).
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Who aspires to a career
in teaching!

This chapter examines the characteristics of 15-year-old students who
expect to work as teachers, and how these changed between 2006 and
2015. It also explores how the number and type of students who aspire
to a career in teaching relates to teachers’ salaries, the social status of the
teaching profession in the country, and teachers’ working conditions.

Note regarding B-S-J-G (China)

B-S-J-G (China) refers to the four PISA participating China provinces : Beijing, Shanghai, Jiangsu, Guangdong.
Note regarding CABA (Argentina)

CABA (Argentina) refers to the Ciudad Auténoma de Buenos Aires, Argentina.

Note regarding FYROM
FYROM refers to the Former Yugoslav Republic of Macedonia.

A note regarding Israel

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use of
such data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements in
the West Bank under the terms of international law.
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A growing awareness that the quality of schooling critically depends on teachers’ skills has led
to mounting concerns among policy makers about the difficulty of attracting high-achieving
and motivated candidates into the teaching profession (Bruns and Luque, 2015p)). Across
PISA-participating countries, many school principals reported that a shortage of high-quality
teachers hinders their schools’ ability to provide quality instruction, especially in the subjects of
mathematics and science (OECD, 2013, pp. 100-101p;; OECD, 2016, pp. 202-2033)). In Europe
and the United States, such concerns are often compounded by worries that the gender, cultural
and language background of the teaching workforce does not reflect that of students they will
teach (Dilworth and Coleman, 2014,; Donlevy, Meierkord and Rajania, 2016s).

What the data tell us

= On average across OECD countries, in PISA 2006, about 5.5% of 15-year-old students
expected to work as teachers when they are 30, while in PISA 2015 about 4.2% of
students expected to work as teachers.

= In PISA 2015, the typical profile of students who expected to work as teachers later on
varied across countries; but in many countries, students who expected to work as teachers
had poorer mathematics and reading skills than students who expected to work in other
professions that, like teaching, require at least a university degree.

= In PISA 2015, boys and immigrant students were less likely than girls and students without
an immigrant background to expect to work as teachers.

= In most countries, the typical profile of students who expected to work as teachers did not
change between 2006 and 2015.

In many countries student diversity is on the rise, due to international migration or the expansion
of secondary education; but male teachers, or teachers with a migrant or minority background,
remain rare (OECD, 2005, p. 59s;; Donlevy, Meierkord and Rajania, 2016ys)). Yet there is evidence
that when teachers have similar experiences as their students, they are better able to understand
their students’ needs and approach them in ways that best promote their learning (Dee, 2004 7;
Egalite and Kisida, 2018,g;; Egalite, Kisida and Winters, 2015)).

A more diverse teaching workforce could be beneficial for all students, not just boys and
minority students. A teaching force that reflects the composition of the student body — ethnic,
religious and cultural minorities, and students with an immigrant background — provides all
students with potential role models who have positive connotations (i.e. teachers) and come
from diverse backgrounds. Such exposure to different backgrounds can help children learn
to approach social diversity positively (Binder et al., 200910;; Mercer and Mercer, 198611)).
Similarly, a teaching workforce that includes a larger number of men, particularly in early
education and in subjects such as the arts and the humanities, can prevent boys and girls from
forming strong views on the feminine or masculine nature of particular jobs (such as the caring
professions) or subjects (Cheryan et al., 201135; Moss-Racusin and Johnson, 2016y;3)).
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While several large-scale international studies allow researchers and policy makers to examine
the evolution of student background characteristics over time, comparable data on the diversity
of the teaching workforce is limited, particularly with respect to immigrant background and
socio-economic status. To provide more insights into what motivates a diverse and skilled pool
of candidates to enter the teaching profession, this chapter uses data from PISA 2006 and 2015,
and analyses cross-country differences and trends over time in the characteristics of 15-year-old
students who expect to work as teachers when they are 30 years old. This chapter also identifies
factors that are associated with countries’ ability to attract individuals with high skills and with
an unconventional background (i.e. men and children of non-native parents) to the teaching
profession.

Students’ career expectations illustrate the extent to which teenage students, and particularly
those with high academic potential, consider a career in teaching. Factors that shape early career
aspirations greatly determine the overall pool of prospective candidates to enter the “teaching
pipeline”, even though alternative pathways that enable adults to enter the profession at any
point in their lives can mitigate the influence of these factors.

The aim of this chapter is to identify differences between countries in the extent to which 15-year-
old students, high-achieving students and students with unconventional backgrounds expect to
work as teachers. The chapter also attempts to explain these differences between countries by
relating them to the working conditions, social status and monetary compensation enjoyed by
teachers in different countries.

The chapter is structured as follows: a first section on teacher shortages in PISA-participating
countries introduces the analysis and provides important context for the study of 15-year-olds’
expectations of a career in teaching. Attracting high-achieving students to the teaching profession
might be particularly important in countries that suffer from shortages of teachers, or where
perceptions of teacher shortages are worsening over time.

Then, descriptive statistics based on data from PISA 2015 are reported. Descriptive analyses
illustrate, for each country, the percentage of students who expect to work as teachers and
differences in the background characteristics between students who expect to work as teachers
and those who do not. In order to draw the profile of students who expect to work as teachers
in each country, the chapter examines differences in students’ expectations of a teaching career
by gender, immigrant background, parents’ highest educational attainment, and students’
performance in reading and mathematics.

The chapter then examines whether between-country differences in teachers’ salaries and
the social status of the teaching profession explain between-country differences in students’
expectations of a career in teaching;' and whether changes in teachers’ salaries and working
conditions over time are related to changes, between 2006 and 2015, in the number and type of
students who aspire to a career in teaching.?

Most analyses in this chapter rely on a single question included in the PISA 2006 and 2015
surveys that asked 15-year-old students: “What kind of job do you expect to have when you
are about 30 years old?” Student responses to this open-ended question were coded and
classified using the four-digit classification numbers of the International Standard Classification
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of Occupations (ISCO). Analyses reported in this chapter refer to students who indicated that
they expect to work as teachers in general, or specifically as primary, secondary or special
education teachers. Students who reported that they expect to work as college, university,
higher education or pre-primary teachers, or as pre-primary or primary associate teachers are
excluded.

When comparing students’ career expectations across countries and time using PISA data, it is
important to bear in mind a number of limitations. First, the question on career expectations
has more missing values than other questions in PISA. Second, the predictive value of students’
reports on their future career can differ across countries, because of differences in the degree
to which students are required to make choices at an early age to enter specific careers, and
the existence of flexible pathways in the education system and labour market. Finally, the PISA
target population covers 15-year-olds enrolled in lower secondary or upper secondary school,
but enrolment rates of 15-year-olds differ across countries and over time. This variation could
partly contribute to the differences in students’ career expectations reported when they are
15 years old. These limitations are discussed in greater detail in Boxes 4.1 and 4.2.

Box 4.1 How reliable are PISA data on students’ career expectations?

Answering open-ended questions, such as “What kind of job do you expect to have when
you are about 30 years old?”, requires more effort from students than answering other
questions in the background questionnaire. As a result, the PISA career-expectations
question has response rates that, in some countries, are considerably lower than the typical
PISA question. The high share of missing responses contributes to uncertainty in cross-
country comparisons.

On average across OECD countries, about 11% of students in 2015 (14% of students in
2006) had missing responses on the career-expectations question (Table 4.6). By contrast,
only about 2% of students in 2015 had missing responses on the number of televisions at
home (“How many of these are there at your home? Televisions”), and 10% of students had
missing responses on attendance at a science club (“How often do you do these things?
Attend a science club”). These two questions were chosen for comparison because they
appeared in both the PISA 2015 and 2006 student questionnaires, were easy for students
to answer because of the closed format, and they appeared before (televisions) and after
(attend a science club) the question about career expectations.

The percentage of students with missing responses on the career-expectations question
varies widely across countries (Table 4.6). The highest missing-response rate on career
expectations in 2015 was observed in Germany, where about 26% of students had missing
or invalid responses, followed by Austria (23%), Iceland (22%), Canada (21%) and Chinese
Taipei (21%). In Mexico, Peru and Viet Nam, only around 3% of students had missing or
invalid responses to the career-expectations question; in Korea, around 4% of students had
missing or invalid responses.
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This variation across countries might also reflect genuine uncertainty, or indecision, about
one’s future, rather than just a lack of engagement with the more demanding response
format. An indirect indicator of indecision and a lack of clear career plans is students’
willingness to report on their parents” occupation (which is also open-ended and therefore
demanding) but not on their expectations for their own future occupation. Table 4.7
reports, for each country with available data, the percentage of students who had valid
responses for their father’s and mother’s occupation but invalid responses for their own
future occupation.

On average across OECD countries, about 8% of students in 2015 reported their parents’
occupation but not their own career expectations (Table 4.7). The largest percentages of
students who reported their parents” occupations but not their own expected occupations
were observed in Austria (20%), Iceland (18%), Chinese Taipei (17%), Canada and Georgia
(16%).

Box 4.2 How predictive of the future are teenagers’ career expectations?

Prior research based on the recollections of student teachers, or of in-service teachers,
suggests that early expectations of a teaching career play an important role in decisions
to enter teacher training and the teaching profession (Aksu et al., 2010;14; Richardson
and Watt, 200555, and that individuals typically decide to become teachers during
the secondary school years (Lee, Clery and Presley, 200115; Page and Page, 198417)
before graduating from high school (Brookhart and Freeman, 1992:5). Prospective
studies, which compare early career aspirations with actual careers observed during
follow-up surveys for the same individuals, confirm the importance of adolescent career
aspirations for career choices more generally (Ashby and Schoon, 2010y14; Schoon and
Parsons, 2002 50)).>

Data from the teacher questionnaire, an optional component of PISA 2015, provide
(for 18 countries/economies) retrospective evidence on the importance of early career
aspirations for the decision to become a teacher. In PISA 2015, teachers reported whether
pursuing a career in the teaching profession was their goal after completing upper secondary
school. On average across 14 countries that distributed the teacher questionnaire in 2015
and that have available data in both PISA 2015 and 2006, about 62% of 20-35 year-old
teachers who teach 15-year-old students had chosen to become teachers by the end
of secondary school (Figure 4.1).# The data also highlight substantial variations across
countries. In Germany, about 84% of young teachers had chosen their career by the end
of secondary school, while in the United States, only about 42% of these teachers of
15-year-old students had chosen to become teachers by the end of secondary school.
The remaining countries fall between these two extremes.
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Figure 4.1 = When did today’s teachers decide to work as teachers?
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Figure 4.1 shows that in many countries — including Colombia, Germany and Portugal —
where relatively few students reported, in PISA 2006, that they expect to work as teachers,
the critical education and career choices that lead to a teaching career typically start before
the end of high school, as indicated by the high share of current teachers who reported that
working in the teaching profession was already their goal when they finished high school.
By contrast, in Australia, Chinese Taipei and the United States, around half of today’s young
teachers had decided to work as teachers only after they had left high school, possibly
because tertiary studies and education systems offer multiple, and relatively flexible,
pathways into the teaching profession. In these countries, 15-year-olds’ expectations of a
career in teaching should be viewed as a significant indication of the attractiveness of the
profession; but policies targeted at older adults can redress imbalances and shortages of
qualified teachers.

TRENDS IN THE PERCEPTION OF TEACHER SHORTAGES

School principals’ reports show that shortages of qualified mathematics and science teachers
are persistent and affect a large proportion of students in several countries. In 2003 and 2012,
principals of schools sampled for PISA were asked whether their school’s capacity to provide
instruction was hindered by a lack of qualified science or mathematics teachers.
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Figure 4.2 = Trends between 2003 and 2012 in principals’ reports
of teacher shortages
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On average across OECD countries, about 17% of students in 2012 were in schools whose
principals reported that the school’s capacity to provide instruction is hindered by a lack of
qualified mathematics and science teachers. According to school principals, teacher shortages
that hinder instruction affected the largest proportion of students in Luxembourg (69% in
mathematics and 71% in science), Jordan (46% in mathematics and 50% in science), Thailand
(45% in mathematics and 47% in science), Chile (43% in mathematics and 42% in science) and
the Netherlands (43% in mathematics and 32% in science) (OECD, 2013, Figure 1V.3.5)5)).

These percentages are high but, in many countries, they mark an improvement over the even
larger proportions observed in 2003. Students in 2012 were less likely than students in 2003
to attend schools whose principal reported that a lack of qualified teachers hinders learning.
On average across OECD countries in 2003, about 21% of students who participated in PISA
attended schools whose principal reported that a lack of qualified mathematics and science
teachers hinders student learning “to some extent” or “a lot” (Figure 4.2). Decreases in the number
of principals who reported shortages of qualified mathematics teachers were observed in 20 out
the 35 countries and economies with comparable data between 2003 and 2012 (Figure 4.2).

The largest improvement was observed in Turkey (a 42 percentage-point decrease in the share
of 15-year-old students whose principals reported that a lack of qualified teachers hinders
instruction in mathematics, and a 46 percentage-point decrease concerning science instruction).
Large improvements were also observed in Greece and Indonesia (Figure 4.2).

A deteriorating trend was observed in six countries concerning mathematics teachers (Austria,
Germany, Korea, Luxembourg, the Netherlands and Switzerland), and in four countries concerning
science teachers (Korea, Luxembourg, the Netherlands and Thailand). In these countries, more
students in 2012 than in 2003 attended schools whose principals reported that a lack of qualified
science/mathematics teachers hinders instruction in science/mathematics.

BACKGROUND CHARACTERISTICS OF STUDENTS WHO EXPECT TO WORK
AS TEACHERS: EVIDENCE FROM PISA 2015

On average in 2015, about 50% of students in OECD countries reported that they expect to
work as professionals, which comprise high status occupations that typically require a university
degree. Among these, about 4.2% of all students expected to work as teachers (Figure 4.3). By
comparison, the number of teachers in primary, lower secondary and upper secondary education
represented about 2.4% of the labour force across OECD countries in 2013.6 This means that, in
general, the share of students expecting a teaching career is larger than the share of working-age
people who are teaching today. At least at this early stage of career orientation, concerns about
the lack of candidates for a career in teaching are therefore exaggerated. In fact, teaching enjoys
a clear advantage over other occupations that 15-year-olds may not even know exist: all 15-year-
old students have had some contact with teachers and have at least an approximate idea of what
they do and of their working conditions.

However, the percentage of students who expected, in 2015, to have a career as teacher
varied widely across countries. The teaching profession appeared to be a particularly
sought-after profession in Algeria, Beijing-Shanghai-Jiangsu-Guangdong (China) (hereafter
“B-S-J-G [China]”) Ireland, Korea, Kosovo, Luxembourg, Thailand, Tunisia and Viet Nam.
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Figure 4.3 [1/2] = Students who expect to work as teachers

In 2015, 50% of students across OECD countries on average expected
to work as professionals (including as teachers) by age 30
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of students | of students | in teaching, by immigrant expecting a career in teaching,
expecting expecting by gender background by parental education
a career a career as Non- Less than High Tertiary
OECD in teaching | professionals | Boys | Girls | immig Immig) high school |  school education
Australia 5.7 57.4 2.9 8.6 6.3 4.3 5.6 6.2 5.6
Austria 5.2 49.1 2.3 8.2 5.6 3.7 5.5 5.6 5.1
Belgium* 4.5 51.2 4.0 4.9 4.6 4.1 4.1 4.2 4.6
Canada 1.1 69.3 0.4 1.7 1.2 0.9 0.5 1.3 1.0
Chile 2.7 61.9 1.7 3.8 2.7 1.9 2.8 3.0 2.6
Czech Republic 3.3 35.6 1.5 5.2 3.4 2.6 0.6 3.6 3.3
Denmark 1.2 33.1 0.7 1.6 1.1 1.5 1.2 1.3 1.1
Estonia 1.4 55.3 0.7 2.1 1.4 1.3 0.0 1.6 1.4
Finland 4.6 37.1 2.8 6.5 4.8 0.4 0.0 3.6 4.9
France 3.8 44.3 2.1 5.4 4.0 2.5 4.0 3.9 3.8
Germany 3.6 37.2 1.9 5.2 3.6 3.6 2.6 B1O) 4.2
Greece 5.9 59.4 3.9 8.0 5.9 6.5 5.4 5.8 6.0
Hungary 2.1 377 1.2 3.1 2.0 5.7 0.0 1.8 2.6
Iceland 2.1 60.3 1.8 2.4 2.1 2.1 2.6 2.3 2.0
Ireland 11.8 61.4 6.7 16.9 129 4.3 11.6 13.4 11.1
Israel 4.9 54.0 3.0 6.7 5.4 2.7 14.3 6.5 3.7
Italy 3.2 48.7 1.1 5.2 3.2 3.5 33 3.1 3.3
Japan 6.7 41.4 7.4 6.1 6.7 29 3.8 4.5 8.1
Korea 10.7 52.5 9.2 123 10.7 [« 4.7 9.5 11.7
Latvia 0.8 43.4 0.2 1.4 0.8 0.8 0.0 1.3 0.5
Luxembourg ) &) 49.4 6.9 12.6 12.5 7.8 9.5 C).5 10.3
Mexico 4.1 73.1 2.4 5.9 4.1 6.7 5.6 3.3 2.5
Netherlands 4.9 36.3 3.5 6.3 5.1 3.4 3.9 5.5 4.8
New Zealand 3.0 51.4 1.2 4.8 3.4 1.8 4.0 3.8 2.7
Norway 3.2 46.7 1.8 4.7 3.4 1.9 1.8 3.2 3.4
Poland 2.4 39.7 1.2 3.7 2.4 C 1.5 2.4 2.9
Portugal 1.3 55.4 1.3 1.3 1.4 0.1 1.4 1.3 1.3
Slovak Republic 29 34.5 0.9 5.1 2.9 0.0 1.8 3.0 2.9
Slovenia 4.4 45.7 2 6.8 4.6 2.8 3.0 4.1 4.8
Spain 5.6 60.7 4.1 7.1 5.8 4.8 5.4 5.7 5.7
Sweden 1.5 42.2 1.1 2.0 1.5 1.5 1.3 0. 1.7
Switzerland 6.0 38.4 3.1 9.1 71 3.9 3.5 5.9 6.5
Turkey 5.6 64.5 3.9 7.4 5.5 6.2 6.4 6.3 B89
United Kingdom 5.0 61.4 3.7 6.3 5.5 2.8 5.2 6.0 4.7
United States 2.8 61.2 1.4 4.2 3.1 2.2 2.3 2.4 3.2

* French and German-speaking Communities.

Notes: Values that are statistically significant (difference boys-girls, or immigrant — non-immigrant or tertiary — less than high
school) are indicated in bold (see Annex A).

Professionals include scientists, engineers, medical professionals, teachers, and business, legal, social science and related
professionals.

Countries are ranked in descending order of the percentage of 15-year-old students who expect to be working in the teaching
profession when they are 30 years old.

Source: OECD PISA 2015 Database, Tables 4.1 and 4.2.

StatLink =P http://dx.doi.org/10.1787/888933740820
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Algeria 23.0 62.4 15.3 314 23.1 20.5 27.8 22.0 18.5
Brazil 2.4 68.5 1.7 3.0 2.4 4.1 3.4 1.9 1.8
B-S-J-G (China) 9.6 39.4 4.8 | 15.0 9.7 0.0 9.6 9.8 ©).3
Bulgaria 1.6 50.0 0.7 2.6 1.6 0.0 1.8 1.9 1.4
CABA (Argentina) 2.2 72.3 1.5 2.7 2.1 2.5 2.2 3.6 1.8
Colombia 0.0 61.9 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Costa Rica 3.3 64.4 3.0 3.5 33 2.5 4.7 3.1 2.6
Croatia 6.6 41.9 2.7 10.3 6.9 5.0 4.7 8.1 5.6
Dominican Republic 1.2 70.6 0.8 1.6 1.2 0.0 1.8 1.5 0.8
FYROM 7.8 54.3 5.9 9.9 7.8 5.2 11.8 8.1 6.8
Georgia 2.2 55.5 1.0 3.5 2.2 0.0 4.9 2.8 1.7
Hong Kong (China) 6.6 56.6 6.1 7.0 5.7 8.2 6.9 6.4 6.8
Indonesia 0.3 35.7 0.1 0.4 0.3 c 0.3 0.2 0.3
Jordan 1.0 66.1 0.1 1.7 0.9 0.9 1.3 1.6 0.6
Kosovo 17.3 66.0 9.2 25.3 17.4 13.3 23.2 20.3 14.5
Lebanon 8.4 70.1 4.1 12.0 8.0 11.5 11.7 9.3 5.7
Lithuania 1.8 45.9 0.9 2.7 1.8 0.3 2L 2.2 1.6
Macao (China) 8.2 50.8 6.6 9.8 7.9 8.5 8.8 7.9 7.8
Malta 8.4 57.3 5.4 11.4 8.8 37 8.5 8.6 8.1
Moldova 2.7 48.0 0.9 4.6 2.6 1.5 2.3 3.4 2.2
Montenegro 6.9 46.7 3.3 10.5 71 3.3 919 8.2 6.2
Peru 1.4 68.0 0.8 1.9 1.3 0.0 2.7 1.1 1.1
Qatar 0.0 59.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Romania 4.0 51.3 2.5 5.4 4.0 [« 3.4 4.4 3.7
Russia 2.6 50.9 0.6 4.5 2.6 33 2.0 4.8 2.6
Singapore 4.4 60.1 3.5 5.3 4.5 4.1 5.6 4.2 4.4
Chinese Taipei 4.1 46.2 4.3 B9 4.2 c 3.8 3.5 4.5
Thailand 10.2 40.5 5.2 14.0 10.2 12.2 13.1 9.0 6.6
Trinidad and Tobago 3.7 55.9 73 5.9 3.9 22 4.2 3.9 3.5
Tunisia 11.8 66.3 9.7 13.5 11.5 19.6 14.6 12.7 9.3
United Arab Emirates 1.5 58.5 0.4 2.5 23] 0.9 2.7 2.7 1.1
Uruguay 4.9 57.5 1.9 | 7.6 5.1 0.0 6.3 4.8 3.5
Viet Nam 12.4 43.8 5.9 18.6 12.3 © 14.3 &2 7.3

Notes: Values that are statistically significant (difference boys-girls, or immigrant — non-immigrant or tertiary — less than high
school) are indicated in bold (see Annex A).

Professionals include scientists, engineers, medical professionals, teachers, and business, legal, social science and related
professionals.

Countries are ranked in descending order of the percentage of 15-year-old students who expect to be working in the teaching
profession when they are 30 years old.

Source: OECD PISA 2015 Database, Tables 4.1 and 4.2.

StatLink W= http://dx.doi.org/10.1787/888933740839

By contrast, the teaching profession attracted less than 1.5% of 15-year-olds in Albania,
Canada, Colombia, Denmark, the Dominican Republic, Estonia, Indonesia, Jordan, Latvia,
Peru, Portugal, Qatar and the United Arab Emirates.

The typical student expecting a career in teaching is, in most countries, a girl with no immigrant
background (Table 4.1). She tends to be academically weaker than other students who expect,
just like her, a professional career requiring university-level education (Table 4.3).

Several top-performing countries, such as Finland, Korea and Singapore, build high-quality
education workforces by recruiting the best high school graduates into teacher-education
institutions and then channelling them into the teaching profession (Kang and Hong, 20081;;
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Sahlberg, 2010p2; Barber and Mourshed, 2007 ,3)”. Teachers’ verbal and mathematical skills,
acquired in school, are indeed strongly related to student outcomes (Darling-Hammond and
Youngs, 2002 ,4; Wayne and Youngs, 2003 5) and have been found to predict cross-country
differences in the reading and mathematics skills of students, even after accounting for the
average skills in the adult population (Hanushek, Piopiunik and Wiederhold, 2014 6; Meroni,
Vera-Toscano and Costa, 2015,7). By examining the reading and mathematics scores of students
who expect to work as teachers, this chapter can indicate how successful countries are at
attracting high-achieving students into teaching careers.

While the Survey of Adult Skills (PIAAC) shows that, in most countries, the literacy and numeracy
skills of teachers are on par with those of other college graduates (Hanushek, Piopiunik and
Wiederhold, 2014 ,¢), PISA 2015 reveals marked differences across countries in the skills profile
of students who expected to work as teachers. On average across OECD countries, and in a
majority of countries/feconomies, students who aspired to be teachers had significantly lower
reading and mathematics scores than students who expected to pursue professional occupations
other than teaching (Figure 4.4). Furthermore, the skills gap between students who expected
a career in teaching (would-be teachers) and students who expected a career as professionals
(would-be professionals) tended to be larger in low-performing countries than in top-performing
countries. The linear correlation coefficient (hereafter indicated by the letter “r”) between average
mathematics performance, on the one hand, and the difference in performance between would-
be teachers and would-be professionals, more generally, is 0.45 (see Figure 1.3 in Chapter 1).
This suggests that teaching is not an attractive career for high-achieving students in a majority of
countries, particularly in countries that perform below the OECD average in PISA.

The largest differences in mathematics skills between would-be teachers and would-be
professionals were observed in Bulgaria, Georgia, Israel, Latvia, Lebanon, Peru, Portugal, Turkey, the
United Arab Emirates and Uruguay. In these countries, would-be teachers scored at least 40 points
below would-be professionals. By contrast, in Japan and Korea, students who expected to work
as teachers scored higher in mathematics than students who aspired to be professionals, but not
teachers, and there was no difference between the two groups of students in average reading scores.
In Austria and Slovenia, students who expected to work as teachers scored higher in reading than
students who aspired to be professionals, but not teachers, and there was no difference between the
two groups in average mathematics scores. In Chile, Ciudad Auténoma de Buenos Aires (Argentina)
(hereafter “CABA [Argentinal”), the Czech Republic, Denmark, the Dominican Republic, Estonia,
Germany, Hong Kong (China), Hungary, Iceland, Jordan, Norway, New Zealand, Poland, Russia,
Singapore, Sweden, Switzerland, Chinese Taipei and the United States, there was no difference in
average reading and mathematics scores between students who expected to work as teachers and
those who expected to work as other professionals (Figure 4.4).

Women represent more than two in three teachers and academic staff at all levels of education (i.e.
from pre-primary through tertiary education) (OECD, 2016yg). This pattern has become a source
of concern in some countries. The proportion of female teachers has been rising since the early
1990s, and that over-representation of women in the teaching force — what some have termed the
“feminisation” of teaching (Kelleher et al., 2011,9) — might even increase in the coming years, as
male teachers, who tend to be older, begin to retire (OECD, 20055; UNESCO, 2012 3¢)).
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Figure 4.4 [1/2] = Mathematics and reading performance among students
who expect to work as teachers

OECD average: mean score among students who expect to become...

...teachers b—————————— __.other professionals

Reading ...teachers p——————]...other professionals
490 495 500 505 510 515 520 525 530 535 540 Score points

Mean score in mathematics among students Mean score in reading among students
who expect to become... who expect to become...
OECD Teachers Other professional. Teachers Other professionals
Australia 493 521 512 535
Austria 520 523 534 516
Belgium* 496 528 492 527
Canada 515 534 538 547
Chile 426 438 473 478
Czech Republic 537 534 539 539
Denmark 528 529 526 525
Estonia 546 539 553 543
Finland 529 545 555 567
France 510 533 529 547
Germany 547 545 568 556
Greece 451 475 475 496
Hungary 527 526 526 520
Iceland 498 505 497 504
Ireland 503 522 527 544
Israel 430 480 439 493
Italy 479 514 495 515
Japan 565 552 545 537
Korea 554 544 546 541
Latvia 458 503 469 515
Luxembourg 505 528 512 530
Mexico 392 415 407 431
Netherlands 511 549 508 544
New Zealand 502 515 535 538
Norway 518 525 543 545
Poland 521 534 534 544
Portugal 471 514 476 522
Slovak Republic 482 517 480 506
Slovenia 545 538 553 541
Spain 476 504 494 517
Sweden 503 516 519 533
Switzerland 558 555 539 532
Turkey 397 437 415 446
United Kingdom 491 510 506 518
United States 487 485 527 517

* French and German-speaking Communities.

Notes: Values that are statistically significant (difference between students expecting to become teachers and students
expecting to become professionals) are indicated in bold (see Annex A).

Professionals include scientists, engineers, medical professionals, teachers, and business, legal, social science and related
professionals.

Countries are ranked in descending order of the percentage of 15-year-old students who expect to be working in the teaching
profession when they are 30 years old.

Source: OECD PISA 2015 Database, Tables 4.1 and 4.2.

StatLink =P http://dx.doi.org/10.1787/888933740839
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Figure 4.4 [2/2] = Mathematics and reading performance among students
who expect to work as teachers
Mean score in mathematics among students Mean score in reading among students
who expect to become... who expect to become...
Partners Teachers Other pr ional Teachers Other professional
Algeria 352 372 347 365
Brazil 354 390 382 427
B-S-J-G (China) 543 565 508 531
Bulgaria 421 476 424 482
CABA (Argentina) 443 459 461 483
Colombia c 395 [ 434
Costa Rica 383 407 402 435
Croatia 475 505 515 534
Dominican Republic 333 333 375 366
FYROM 367 392 349 378
Georgia 375 422 372 427
Hong Kong (China) 558 567 538 546
Indonesia c 394 c 409
Jordan 375 401 416 435
Kosovo 360 377 357 368
Lebanon 360 421 311 377
Lithuania 475 508 479 509
Macao (China) 549 562 514 527
Malta 490 525 469 496
Moldova 422 452 433 457
Montenegro 419 444 437 463
Peru 327 398 328 412
Qatar C 427 C 434
Romania 438 477 430 472
Russia 494 508 507 515
Singapore 572 578 545 550
Chinese Taipei 582 577 526 530
Thailand 415 444 413 446
Trinidad and Tobago 407 446 430 460
Tunisia 350 388 347 387
United Arab Emirates 385 447 411 458
Uruguay 400 441 434 468
Viet Nam 478 512 476 503

Notes: Values that are statistically significant (difference between students expecting to become teachers and students
expecting to become professionals) are indicated in bold (see Annex A).

Professionals include scientists, engineers, medical professionals, teachers, and business, legal, social science and related
professionals.

Countries are ranked in descending order of the percentage of 15-year-old students who expect to be working in the teaching
profession when they are 30 years old.

Source: OECD PISA 2015 Database, Tables 4.1 and 4.2.
StatLink Sa=P http://dx.doi.org/10.1787/888933740839

PISA 2015 reveals that just as occupations are segregated along gender lines, so are students’
career expectations. The share of girls who expected to work in computing and engineering was
far smaller than the share of boys who expected to work in those fields (OECD, 2016, p. 11731)),
but girls outnumbered boys among those who expected to work as teachers. In almost every
OECD country, more girls than boys expected to work as teachers. Less than 3% of boys, on
average across OECD countries, expected a career in the teaching profession, while almost
6% of girls expected to work as teachers. However, in Belgium (French and German-speaking
Communities), CABA (Argentina), Costa Rica, the Dominican Republic, Hong Kong (China),
Iceland, Japan, Portugal and Chinese Taipei, there were no gender differences in the proportion
of students who expected to work as teachers.
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In many countries, recent international migration flows have led to large increases in the
number of foreign-born students and of children of foreign-born parents (Donlevy, Meierkord
and Rajania, 2016;5; OECD, 201035)). However, the teaching workforce has remained relatively
homogeneous in most countries. For example, across OECD countries, teachers tend to be from
a middle-class background and from the majority population (OECD, 2010;s3)). PISA reveals that
this pattern is likely to continue in the future. On average across OECD countries, immigrant
students were less likely than non-immigrant students to expect to work as teachers.

The social background of would-be teachers is more varied across countries. On average
across OECD countries, about 4% of students expected to work as a teacher, regardless of their
parents’ level of education (3.7% of students whose parents did not complete high school, 4.3%
of students whose parents graduated from high school, and 4.2% of students whose parents
completed tertiary education so reported). In 16 countries and economies, however, students
whose parents did not complete high school were more likely to expect to work as a teacher
than students whose parents completed tertiary education. Large differences in favour of students
with low-educated parents are found in Algeria, Israel, Kosovo, Lebanon, Thailand and Viet
Nam, in particular. In these countries, a career in teaching might be perceived as a pathway to
social mobility; however, this pattern might also reveal a lack of selectivity in teacher education
programmes.

Bruns and Luque (20151) report how, in a number of Latin American countries, several
teacher-education institutions are of low quality: there is virtually no winnowing of teacher
candidates at the point of entry into teacher education, teacher education is often subsidised,
and academic standards are lower than in other professions. While these features might
make teacher-education programmes popular among students whose parents are unfamiliar
with tertiary education, many graduates of these programmes do not find jobs as classroom
teachers. By contrast, in nine OECD countries — the Czech Republic, Estonia, Finland, Germany,
Hungary, Japan, Korea, Latvia and Switzerland — students whose parents completed tertiary
education were more likely to expect to work as a teacher than students whose parents had
not completed high school.

To investigate which individual background characteristics are most strongly associated with
the likelihood that students will expect to work as teachers, logistic regression models that
jointly account for multiple background characteristics influencing students’ career expectations
were estimated for each country. While descriptive statistics illustrate the raw differences in
the characteristics of students who expect to work as teachers, logistic regressions estimate the
influence of a specific factor, net of other characteristics that are correlated with this factor.

Results confirm that, in a majority of countries, girls were more likely than boys to expect to work
as teachers, even after accounting for family background and performance (Table 4.9). Belgium
(French and German-speaking Communities), Colombia, Costa Rica, the Dominican Republic,
Hong Kong (China), Iceland, Japan, Portugal, Qatar and Chinese Taipei are notable exceptions,
since in these countries and economies, boys and girls were equally likely (or unlikely) to expect
to work as teachers. Immigrant students were less likely to expect to work as teachers, on average
across OECD countries (Table 4.9).
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In as many as 20 countries and economies, as well as on average across OECD countries, students
from socio-economically disadvantaged families were more likely than students from advantaged
families to expect to work as teachers, after accounting for other student characteristics and for
performance. In all but one of the remaining countries and economies considered, the family’s
socio-economic status was not associated with students’ expectations of pursuing a teaching career.

Analyses restricted to the subsample of students who expected to work as professionals (Table 4.9)
confirm that among these students, and after accounting for their gender and family background,
high-achieving students were less likely to expect a teaching career, on average across OECD
countries.

TEACHERS’ SALARIES, SOCIAL STATUS OF THE TEACHING PROFESSION
AND EXPECTATIONS OF A TEACHING CAREER: EVIDENCE FROM PISA 2015

Faced with the difficulty of attracting high-achieving students to teacher-education programmes
and concerned by a possible fall in the social standing of the teaching profession over the years,
policy makers need to know how to attract more, and more-qualified candidates in particular, to
the teaching profession. Self-report surveys often show that current teachers are highly motivated
by the intrinsic benefits of teaching — working with children, helping them develop and making
a contribution to society. The Teachers Matter report, for example, summarises findings from
French and Australian surveys, and the opinions of several national experts participating in
country reviews, to conclude that extrinsic factors (such as job stability, pay or working hours)
are of secondary importance for those who chose a career in teaching and remained in the career
(OECD, 2005, pp. 67-69).

While intrinsic factors are no doubt important for current teachers, these studies do not explain
why other “potential teachers” chose to pursue other careers instead of teaching, or quit teaching
after a while. In fact, studies that survey a larger pool of graduates about their career choices show
that the relative salaries of graduate occupations do play a role in these choices: had teachers’
salaries been higher, more “potential teachers” would have seriously considered a career in
teaching (Dolton, 20144; Dolton, 200635). Several recent studies suggest that teachers’ low
salaries and low social status might deter academically talented students, students from minority
backgrounds, and men from pursuing a career in teaching, as more lucrative and prestigious
options are available (Cunningham and Hargreaves, 2007 5¢; Donlevy, Meierkord and Rajania,
2016s); Park and Byun, 201537).

On average across OECD countries, primary school teachers earn 81% of what a tertiary-
educated, 25-64 year-old, full-time, full-year worker earns; lower secondary teachers are paid
85% of that benchmark salary; and upper secondary teachers are paid 89% of that benchmark
salary (OECD, 2016p4). Moreover, data from the second cycle of the Teacher and Learning
International Survey (TALIS) show that the social status of the teaching profession varies across
countries. In 2013-14, TALIS asked teachers to report whether they agreed with the statement
“I think that the teaching profession is valued in society”. In Malaysia, about 84% of lower
secondary teachers reported that the teaching profession is valued in society, whereas only 4%
of lower secondary teachers in the Slovak Republic so reported (see Table 2.16).
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To examine the association between students’ expectations of a teaching career, teachers’
salaries and the social status of the teaching profession, an analysis that relates the likelihood
of students expecting a career in teaching to student and school characteristics and to country-
level differences in teachers’ pay and social status was conducted.? Thirty-two countries that
participated in both the second cycle of TALIS and in PISA 2015, and for which data on teachers’
salaries are available, were included in the analysis.?

Two country-level variables in this model are of particular interest: teachers’ salaries and the
social status of the teaching profession. Teachers’ salaries are measured as the ratio of annual
statutory salaries in lower secondary public institutions after 15 years of experience to per capita
GDP (OECD, 2016, Table 11.6.543)). The social status of the teaching profession is derived from
the percentage of teachers in a country who agreed or strongly agreed with the statement that
the teaching profession is valued in society (see Table 2.16). Both teachers’ salaries and the social
status of teaching profession were standardised across countries.

In addition, the analysis also accounts for differences in per capita GDP and in how representative
the PISA sample is of all 15-year-olds in the country, and for school- and student-level differences,
such as gender, socio-economic status, performance and urban/rural location, which are known
to influence students’ career choices. The associations between the likelihood of expecting a
career in teaching, and these school- and student-level factors, are in line with the average results
from country-specific analyses reported in Table 4.9.

At the country level, results indicate that both teachers’ salaries and the social status of the
teaching profession are positively associated with students’ expectations to work as teachers
(Table 4.10). In countries where teachers’ salaries are higher, 15-year-old students were more
likely to expect to work as teachers (Model 1). Likewise, in countries where more teachers think
that the teaching profession is valued in their society, 15-year-old students were more likely
to expect to work as teachers (Model 2). When teachers’ salaries and the social status of the
teaching profession are jointly introduced in the model, the latter association is positive but
no longer statistically significant at the 5% level, indicating that the association with teachers’
salaries is stronger (Model 3). These results suggest that more candidates can be attracted to
teaching if teachers are better paid.

Next, analyses were developed to examine what kinds of candidates, in particular, are sensitive
to differences in social status and in salaries. These analyses investigate whether teachers’
salaries and the social status of the teaching profession are related in different ways to students’
expectations of a teaching career, depending on the students’ academic proficiency and certain
characteristics, namely gender, socio-economic status, immigrant background and mathematics
performance. Results indicate that boys were more sensitive to salary differences, but that there
is no evidence that higher salaries would attract high-achieving students into the teaching
profession to a greater extent than low-achieving students.

In countries where teachers’ salaries are higher, both boys and girls were more likely to expect
to work as teachers. However, girls appeared to be less sensitive to teachers’ salaries than boys,
and students’ expectations of a teaching career were more gender-balanced in countries with
higher teachers’ salaries (Table 4.10, Models 1a and 3a). Teachers’ salaries are positively associated
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with students’ expectations to work as teachers across all levels of student performance, with
no significant variation between high and low performers (Table 4.10, Models 1d and 3d).
Similarly, cross-country differences in teachers’ salaries are not related to within-country gaps in
students’ expectations of a teaching career between socio-economically advantaged students and
disadvantaged students, and between immigrant students and non-immigrant students; nor can the
social status of the teaching profession account for such gaps (Table 4.10, Models 1-3b and 1-3c).

WHO EXPECTS TO BECOME A TEACHER? TRENDS BETWEEN 2006 AND 2015

On average, about 5.5% of students in PISA 2006 expected to work as teachers, whereas about
4.2% of students in PISA 2015 held similar expectations (Figure 4.5). However, there are substantial
between-country differences in the way the percentage of students expecting to become teachers
has changed over time. In 10 countries and economies, significant increases in the percentage
of students who expected to work as teachers were observed between 2006 and 2015. Thailand
shows the largest increase in this share of students (an increase of about six percentage points
during the period), followed by Switzerland, Montenegro, Hong Kong (China), Austria and
Macao (China), all with increases of between two and four percentage points. The share of
students who expected to pursue a career in teaching also increased in Chile, the Czech Repubilic,
Estonia and the Slovak Republic, but by less than two percentage points.

By contrast, in 22 countries/economies, there was downward trend in the share of students who
expected a teaching career. Turkey shows the largest drop — by 19 percentage points — followed by
Jordan, Indonesia and Tunisia (with decreases of between 10 and 14 percentage points). The declines
in Turkey, Jordan and Indonesia might be related to the large increases in secondary enrolment rates,
and in the share of 15-year-olds represented in the PISA population (OECD, 2016, Table 1.6.131).
On the one hand, the high demand for teachers that this implied might have contributed to the large
shares of students who expected a career as teachers in the past. On the other hand, the increase
in the overall number of 15-year-old students means that the number of students who expected a
career in teaching declined less sharply than the share of students who expected so.

Trend comparisons indicate that, in the majority of countries, changes in the academic
performance of students who reported that they expect to work as teachers were similar to those
of students who expected to pursue a career other than teaching. However, in seven countries, as
well as on average across OECD countries, the reading and mathematics scores of students who
reported that they expect to work as teachers improved less — or declined faster — than those of
students with different career expectations, resulting in a less academically select pool of teacher
candidates: Croatia, Finland, Germany, Ireland, the Netherlands, Spain and the United Kingdom
(the same negative trend was observed in Luxembourg and Montenegro for mathematics scores
only, and in France and Latvia for reading scores only [Table 4.4]).

On average across countries, reductions in the share of students who expected to work as
teachers coincided with improvements in the relative performance of the students who held
such expectations. There is a negative correlation between changes in the share of students
with expectations of a career in teaching and changes in the performance premium in
mathematics between these students and students with other career expectations (r = -0.23
across 50 countries and economies with valid data; r = -0.30 after excluding Turkey, an outlier).
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Figure 4.5 = Change between 2006 and 2015 in the percentage of students
who expect to work as teachers
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1. Countries/economies in which the change between 2006 and 2015 is statistically significant.

Countries and economies are ranked in descending order of the percentage of 15-year-old students, in 2006, who expect to
be working as teachers when they are 30 years old.

Source: OECD PISA 2015 Database, Table 4.4.

Statlink sSSP http://dx.doi.org/10.1787/888933740858
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This could mean that expectations of a career in teaching among academically weaker students
are more volatile, and perhaps more sensitive to changes in teachers’ compensation and
working conditions, than those of academically stronger students (Figure 4.6).

Figure 4.6 = Change between 2006 and 2015 in expectations of a teaching career
and students’ relative performance in mathematics

How changes in the score-point difference between students who expect a teaching career
and students with other career expectations relate to changes in the percentage of students
who expect a teaching career (PISA 2015 — PISA 2006)
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Notes: Countries/economies named on the chart show a significant change in the percentage of students who expect a career
as teachers between 2006 and 2015. Countries/economies where the increase or decrease is not significant are Australia,
Bulgaria, Croatia, Denmark, Finland, Germany, Hungary, Iceland, Ireland, Israel, Italy, Japan, Lithuania, the Netherlands,
New Zealand, Norway, Portugal, the Russian Federation and Spain.

The line indicates the linear relationship observed between the relative mathematics performance of students who expected
a teaching career and the share of such students in each country/economy. The data for Turkey are not used to estimate this
relationship.

Source: OECD PISA 2015 Database, Table 4.4.

StatLink =P http://dx.doi.org/10.1787/888933740877

In Bulgaria, Canada, Indonesia, Montenegro, Switzerland and Uruguay, the proportion of
girls among students who expected a career in teaching increased significantly between 2006
and 2015. In contrast, in Hong Kong (China), the Netherlands, Portugal, Spain, Chinese Taipei
and the United Kingdom, the group of students who expected a career in teaching became more

145

EFFECTIVE TEACHER POLICIES: INSIGHTS FROM PISA  © OECD 2018




PWHO ASPIRES TO A CAREER IN TEACHING?

146

masculine over the period (Table 4.4). No correlation is observed between the overall change
in the share of students who expected a career in teaching and the change in the share of girls
among this group of students. This means that, in general, the expectations of boys and girls
evolved in similar directions, and with similar intensity, over the period.

WHAT FACTORS EXPLAIN TRENDS BETWEEN 2006 AND 20157

Were there country-specific changes in teachers’ working conditions that could explain trends
in students’ expectations to become teachers? In order to examine this, country-level changes
in students’ expectations to pursue a teaching career were related to changes in the ratio of
students to teaching staff and in teachers’ salaries. Salary changes were measured both in real and
in relative terms, i.e. adjusted for inflation (in real terms) and compared to the average income
growth across the economy, as measured by per capita GDP levels (in relative terms).!°

Results reveal that changes in teachers’ relative salaries are positively associated with changes in
students” expectations of a teaching career overall. In other words, in countries where teachers’
salaries increased more rapidly than per capita GDP between 2005 and 2015, there was often
an increase in the percentage of students who expected to work as teachers; in countries where
teachers’ salaries did not keep up with overall GDP growth — as was the case in Korea and
Turkey — this percentage decreased, on average (r = 0.43, across 24 OECD countries). However,
the relative performance of students who expected to work as teachers decreased, on average,
in countries where teachers’ salaries increased more rapidly than GDP growth (r = -0.50 for
mathematics) (Figure 4.7).

Both PISA 2015 analyses (Table 4.10) and trends analyses (Figure 4.7) therefore suggest that
increases in teachers’ salaries might not be enough to attract more high-achieving students to
the teaching profession.

In contrast, reductions in the number of students per teacher, in schools attended by 15-year-olds,
are unrelated to the overall share of students who expected a career in teaching, but are associated
with better relative mathematics performance among students who expected a career in teaching,
even though the association is weak (r = -.31 across 47 countries/economies) (Figure 4.8). To the
extent that lower student-teacher ratios signal better working conditions — e.g. less instruction
time and smaller classes — this might suggest that high-performing students are more sensitive to
their teachers’ working conditions, when deciding whether to pursue a career in teaching, than
to monetary compensation.

CONCLUSION

Attracting high-achieving and highly motivated candidates to the teaching profession is a
top priority in many countries. The quality of the teaching force has been shown to be more
important than any other aspect of schooling in predicting students’ academic outcomes
(Nye, Konstantopoulos and Hedges, 2004 35; Rivkin, Hanushek and Kain, 200539)). But the
analysis in this chapter shows that only a few — and mostly high-performing — countries are able
to attract top-of-the class students into teaching.
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Figure 4.7 = Change between 2006 and 2015 in teachers’ relative salaries

and students’ expectations of a teaching career

How changes in teachers’ salaries after 15 years of experience relative to GDP (2005 to 2015)
relate to changes in the percentage of students who expect a teaching career and
to changes in the score-point difference between students who expect a teaching career
and students with other career expectations (PISA 2015 - PISA 2006)
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Source: OECD PISA 2015 Database, Tables 2.14 and 4.4.
StatLink SI=P http://dx.doi.org/10.1787/888933740896
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Figure 4.8 = Change between 2006 and 2015 in student-teacher ratios and
students’ expectations of a teaching career

How changes in the average student-teacher ratio in schools attended
by 15-year-olds relate to changes in the percentage of students who expect a teaching career
and to changes in the score-point difference between students who expect a teaching career
and students with other career expectations (PISA 2015 — PISA 2006)
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Recently, concerns about the demographic composition of the teaching profession have also
emerged. Male teachers, and teachers with a migrant background, are generally under-represented
compared to the actual diversity of students (OECD, 2005, p. 59;; Donlevy, Meierkord and
Rajania, 2016). This is a critical issue because teachers from minority backgrounds can serve as
role models for students from the same, or other, minority backgrounds (Zirkel, 2002 40)), as well
as for all students (King, 19931). These teachers can also apply their understanding of minority
students’ cultural backgrounds and experiences to their work (Warikoo, 2004 42)). The literature
also indicates that assignment to a same-gender teacher can significantly improve achievement,
and influences teachers’ perceptions of their students’ performance and students’ engagement
with their teacher’s subject (Lim and Meer, 2017 43;; Dee, 2005 4; Dee, 2007 4s)).

Despite the suggested benefits of diversity in the teaching workforce, analyses reported in this
chapter suggest that the teaching force in elementary and secondary schools is likely to remain
homogeneous in the future.

Several studies suggest that salary increases and better working conditions would attract more
high-skilled teacher candidates and candidates from diverse backgrounds (Guarino, Santibafiez
and Daley, 2006); Leigh, 2012u7). However, results presented in this chapter suggest that
extrinsic economic incentives alone are not sufficient, and might even prove more attractive to
low-achieving students (whose career decisions appears more sensitive to salary levels) than to
high-achieving students.

These results are in line with evidence emerging from previous analyses based on PISA 2006.
Han, Borgonovi and Guerriero (2017 s) found that in countries with higher teachers’ salaries,
students are more likely to expect to work as teachers; but the positive association between
teachers’ salaries and students” expectations of a teaching career differs depending on students’
performance in mathematics. They found that teachers’ salaries were not associated with high-
achieving students’ expectations to pursue a teaching career, whereas higher teachers’ salaries
were associated with middle- and low-achieving students” expectations to become a teacher.

In contrast, this chapter suggests that high-performing students are at least as sensitive as low-
achieving students to other characteristics of teaching — such as student-teacher ratios and
whether teachers reported that the teaching profession is valued in society. Thus, policy makers
should consider a wide range of qualitative improvements to teachers’ working conditions
to make teaching careers more attractive to high-achieving students. At the same time, they
could perhaps increase the level of professional autonomy and responsibility, the opportunities
for personal and intellectual growth, and the possibilities of career progression that teachers
enjoy — and make students more aware of these aspects of the “job description”, in order to
help make teaching a more attractive option for high-achieving students in particular. Sahlberg
(2010p22) suggests that one of the main reasons why teaching attracts high-performing students
in Finland is the (accurate) perception of the profession as providing high levels of autonomy
and intellectual challenge. Policy makers might also consider more direct ways of attracting the
most talented students into teaching, e.g. with merit-based scholarships or targeted subsidies, as
exist in Shanghai (Darling-Hammond et al., 201749) and as have been introduced, since 2010,
in Chile (Bruns and Luque, 2015, pp. 26-271;; Ministerio de Educacién, 2018sq).
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Results suggest that higher teachers’ salaries might reduce gender imbalances in the teaching
profession, but only marginally. Targeted policies, such as communications and media campaigns,
outreach efforts, and flexible pathways to enter the teaching profession for individuals with
unconventional backgrounds, such as those offered through the “Teach for All” network,'" are
likely to be more cost-effective.
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Notes

1. Data from the Teaching and Learning International Survey (TALIS) 2013 are used for this analysis,
together with data on teachers’ salaries from the OECD Education at a Glance database, which was
extended, for partner countries and economies, through a special system-level data collection conducted
in collaboration with PISA Governing Board members and National Project Managers (OECD, 2016,
Table ”654[3])

2. Both PISA 2006 and 2015 questionnaires included a single open-ended question about students’
career expectations. The PISA 2006 dataset used the ISCO-88 classification, while the PISA 2015 used
the 1SCO-08 classification. Although the 1ISCO-88 and ISCO-08 classifications differ, the International
Labour Organization (ILO) has developed conversion matrices that make it possible to align the ISCO-88
occupational categories with the more recent ISCO-08 categories. Data on changes in teachers’ salaries
(adjusted for inflation) are available for 24 OECD countries only, and are based on the Education at a
Clance database (see Table 2.14). Data on class size and the ratio of students to teaching staff are based
on principals’ reports to the PISA school questionnaire, and refer to language-of-instruction classes for the
modal grade attended by 15-year-olds, and to student-teacher ratios in schools attended by 15-year-olds,
respectively (see Tables 2.1 and 2.7).

3. The British Cohort Study of 1970, an ongoing study that follows individuals born in 1970, asked participants
at age 16 —i.e. in 1986 — about their occupational interests and aspirations. These can be compared to their
actual careers as observed in later follow-up surveys.

4. In order to compute shares of teachers for this analysis, teacher weights were generated so that the sum of
teacher weights within each school is equal to the sum of student weights within the same school. All science
teachers within a school have the same weight, as do all non-science teachers within a school. Data for
science and non-science teachers are analysed separately, as these define two distinct and non-overlapping
populations for sampling. The text reports the average percentage of teachers — both science and non-science
teachers — who had chosen to pursue a teaching career by the end of secondary school.

5. Information on teacher shortages in mathematics and science was not collected in PISA 2015.

6. Source: http://databank.worldbank.org/data/reports.aspx?source=Education-Statistics-~-All-Indicators#
accessed 15 December 2017.

7. Also see Chapter 2.

8. Three-level models, with students (level 1) nested within schools (level 2) and within countries (level 3),
were estimated. Because the dependent variable is binary, this chapter uses hierarchical generalised linear
models (HGLMs) in which the level 1 sampling model is a Bernoulli distribution (Raudenbush and Bryk,
2002 52). The country weight factor for normalised weights (multilevel analysis), CNTFAC, was used to ensure
that each country contributes equally to the analysis (OECD, 2009;s1)).

9. Thirty-six countries/economies participated in both surveys; however, data on statutory teachers’ salaries
are not available for England (United Kingdom) the Russian Federation and Shanghai (China), which were
therefore not included in the analysis. Belgium is also not included, as only the Flemish Community
participated in TALIS, but only the French and German-speaking communities collected data on students’
career expectations. TALIS data for Canada and the United Arab Emirates refer to the province of Alberta
and the Emirate of Abu Dhabi only.

10. Data on changes in teachers’ salaries between 2005 and 2015 are available in Table 2.14 for 24 OECD
countries. Data on per capita GDP growth between 2005 and 2015 (adjusted for inflation) were downloaded
from the OECD Annual National Accounts database (http:/stats.oecd.org, accessed 18 December 2017).

11. https://teachforall.org/; accessed 15 February 2018.
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Standard errors and significance tests

The statistics in this report (e.g. means and patterns of association between variables) represent
estimates that are based on samples, rather than values that could be calculated if every student,
teacher and principal in every country had answered every question. Consequently, it is important
to measure the degree of uncertainty of the estimates when inferences are made about countries’
populations of students, teachers and schools. In PISA, each estimate has an associated degree of
uncertainty, which is expressed through a standard error.

In many cases, readers are primarily interested in whether a given value in a particular country is
different from a second value in the same or another country, e.g. whether the average class size in
the modal grade for 15-year-olds increased between 2006 and 2015 or whether it is larger in the
most advantaged schools than in the most disadvantaged schools. In the tables and charts used in this
report, differences are labelled as statistically significant when a difference of that magnitude or larger
would be observed less than 5% of the time, if there were actually no difference in corresponding
population values. Similarly, the risk of reporting a correlation as significant if there is, in fact, no
correlation between two measures, is contained at 5%. Throughout the report, significance tests were
undertaken to assess the statistical significance of the comparisons made.

With the exception of statistics based on multilevel models (see below), the reported standard errors
are computed with a balanced repeated replication (BRR) methodology. In some cases — e.g. where a
proportion is estimated to be equal to 0% or 100%, or where the entire population of schools with a
particular characteristic was included (census), rather than a sample, this method results in an estimated
sampling uncertainty of 0. The corresponding estimate is replaced by a “c” in the tables, to indicate that
there are too few observations to provide reliable estimates of the statistical uncertainty. Indeed, the
lack of variation within the sample does not constitute definite evidence that there is no variation in the
population at large; and even if there is no sampling uncertainty when a census is conducted, there may
be other sources of uncertainty — such as misreporting, item non-response, etc. — that are not quantified
in standard errors.

Overall ratios and average ratios

When comparing the student-teacher ratio or the proportion of fully certified teachers across countries
or across types of schools, the quantity of interest is, in this report, the overall ratio that can be obtained
by dividing the total number of students (or of fully certified teachers) in the target population by the
total number of teachers in the target population. In most cases (i.e. unless all schools are exactly of
the same size) this overall ratio differs from the average of school-level ratios.

This report estimates the overall student-teacher ratio, proportion of fully certified teachers, and
proportion of teachers with a major in science from school samples, by first computing the numerator
and denominator as the (weighted) sum of school-level totals, then dividing the numerator by the
denominator.

Definition of advantaged and disadvantaged schools

Chapter 3 defines advantaged and disadvantaged schools in terms of the socio-economic profile and of
the academic profile of schools. For both definitions, all schools in each PISA-participating education
system are ranked by a composite score and then divided into four groups with approximately an
equal number of students (quarters).

The socio-economic profile of a school is measured by the average PISA index of economic, social
and cultural status (ESCS) of its 15-year-old students. Schools in the bottom quarter of average ESCS are
referred to as “socio-economically disadvantaged schools”; and schools in the top quarter of average
ESCS are referred to as “socio-economically advantaged schools”.
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The academic profile of a school is measured by the expected mean performance, given its students’
socio-demographic characteristics (ESCS, immigrant background, language spoken at home, gender
and age), computed with a regression model. This model ensures that each characteristic is weighted
according to its country-specific importance in determining student disadvantage.

Pearson and Spearman correlation coefficients

Correlation coefficients measure the strength and direction of the statistical association between two
variables. Correlation coefficients vary between -1 and 1; values around 0 indicate a weak association,
while the extreme values indicate the strongest possible negative or positive association.

The Pearson correlation coefficient (indicated by the letter r) measures the strength and direction of the
linear relationship between two variables. In this report, Pearson correlation coefficients are used to
quantify relationships between country-level statistics. With only two variables (x and y), the r-square
measure (indicated by R?) of the linear regression of y on x (or, equivalently, of x on y) is the square of
the Pearson correlation coefficient between the two variables.

The Spearman correlation is a measure of how well the relationship between two variables can be
described by a monotonic (but not necessarily linear) function. Spearman correlation coefficients are
computed in Chapter 3 at the school level. Because the Spearman correlation coefficient is based
on the rank of each school within the sample rather than on its value, it is not affected by weights.
Standard errors based on BRR weights could therefore not be computed.

Use of student, school and teacher weights

The target population in PISA is 15-year-old students, but a two-stage sampling procedure is used in
PISA. After the population is defined, school samples are selected with a probability proportional to
the expected number of eligible students in each school. Only in a second sampling stage are students
drawn from among the eligible students in each selected school.

Although the student samples were drawn from within a sample of schools, the school sample was
designed to optimise the resulting sample of students, rather than to give an optimal sample of schools.
It is therefore preferable to analyse the school-level variables as attributes of students (e.g. in terms of
the share of 15-year-old students affected), rather than as elements in their own right.

Most analyses of student and school characteristics are therefore weighted by student final weights
(or their sum, in the case of school characteristics), and use student replicate weights for estimating
standard errors.

As an exception, estimates of “overall ratios” in which the denominator corresponds to the population
of teachers (student-teacher ratios; proportions of fully certified teachers and proportion of science
teachers with a university degree and a major in science) use school weights, which correspond to the
inverse of the prior probability of selection for each selected school. Replicate school weights were
generated for these analyses in analogy with the student replicate weights in the database, by applying
the replicate factors observed for student weights within the school (one value among 0.2929, 0.5,
0.6464,1, 1.3536, 1.5 or 1.7071) to the base school weights (OECD, 2017, pp. 123-124y)

Analyses based on teacher responses to the teacher questionnaires are weighted by student weights. In
particular, in order to compute averages and shares based on teacher responses, final teacher weights
were generated so that the sum of teacher weights within each school is equal to the sum of student
weights within the same school. The same procedure was used to generate replicate teacher weights in
analogy with the student replicate weights in the database. All science teachers within a school have the
same weight, as do all non-science teachers within a school. Data for science and non-science teachers
are analysed separately, as these define two distinct and non-overlapping populations for sampling.
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For the computation of means, this is equivalent to aggregating teacher responses to the school level
through simple, unweighted means, and then applying student weights to these school-level aggregates.

Statistics based on multilevel models

Statistics based on multilevel models include variance components (between- and within-school
variance), the index of intra-class correlation derived from these components, and regression
coefficients where this has been indicated.

Two-level models in Chapter 2

Multilevel models in Chapter 2 are specified as two-level regression models (the student and school
levels, or the teacher and school levels), with normally distributed residuals, and estimated with
maximum likelihood estimation. Where the dependent variable is science, reading, or mathematics
performance, the estimation uses ten plausible values for each student’s performance on the
performance scale. Models were estimated using the Stata ® (version 15.1) “mixed” module.

In two-level models, weights are used at both the student/teacher and school levels. The purpose of
these weights is to account for differences in the probabilities of students being selected in the sample.

For multilevel models where the dependent variable is at the student level, final student weights
(W_FSTUWT) were used. Students’ within-school weights correspond to student final weights,
rescaled to amount to the sample size within each school. School weights correspond to the sum of
final student weights within each school. This definition of school weights is the same used in the
PISA 2015 and PISA 2012 Initial Reports.

For multilevel models where the dependent variable is at the teacher level, all teachers included in
the model were assigned a weight equal to 1; school weights correspond to the sum of final student
weights within each school.

The index of intra-class correlation is defined and estimated as:

2
100% — 2

ol +0;

where 0. and 0}, respectively, represent the within- and between-variance estimates.

Estimates based on multilevel models, and the between-school variance estimate in particular, depend
on how schools are defined and organised within countries and by the units that were chosen for
sampling purposes. For example, in some countries, some of the schools in the PISA sample were
defined as administrative units (even if they spanned several geographically separate institutions, as in
Italy); in others they were defined as those parts of larger educational institutions that serve 15-year-
olds; in still others they were defined as physical school buildings; and in others they were defined
from a management perspective (e.g. entities having a principal). The PISA 2015 Technical Report
(OECD, 2017, pp. 86-88p;) provides an overview of how schools are defined.

Because of the manner in which students and teachers were sampled, the within-school variation
includes variation between classes as well as between students.

Three-level models in Chapter 4

Chapter 4 estimates a three-level regression model where the dependent variable is binary (expecting
a career as a teacher). In this model, students (level 1) are nested within schools (level 2) and within
countries (level 3). Because the dependent variable is binary, the regression model is specified as a
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hierarchical generalised linear model (HGLM) with level 1 residuals following a Bernoulli distribution
(Raudenbush and Bryk, 2002p)). Normalised student weights were used in the estimation: these
normalised weights ensure that each country contributes equally to the analysis (OECD, 2009,
p- 21953). Models were estimated using HLM 7.

Standard errors in statistics estimated from multilevel models

For statistics based on multilevel models (such as the estimates of variance components and regression
coefficients from multilevel regression models) the standard errors are not estimated with the usual
replication method, which accounts for stratification and sampling rates from finite populations.
Instead, standard errors are “model-based”: their computation assumes that schools, and students
within schools, are sampled at random (with sampling probabilities reflected in school and student
weights) from a theoretical, infinite population of schools and students which complies with the
model’s parametric assumptions.

The standard error for the estimated index of intra-class correlation is calculated by deriving an
approximate distribution for it from the (model-based) standard errors for the variance components,
using the delta-method.
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