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Moderador
Notas de la presentación
I want to start with a brief overview of the objectives and origins of PISA, then show you where the US stands and what the most effective school systems show can be achieved, and conclude with what all of this means for education policy.

I need to remind you that the material remains under embargo until next Tuesday.




2 PISA in brief

e Over half a million students...
— representing 28 million 15-year-olds in 65 countries/economies

... took an internationally agreed 2-hour test...

— Goes beyond testing whether students can
reproduce what they were taught...

.. to assess students’ capacity to extrapolate from what they know
and creatively apply their knowledge in novel situations

— Mathematics, reading, science, problem-solving, financial literacy
— Total of 390 minutes of assessment material

... and responded to questions on...

— their personal background, their schools
and their engagement with learning and school

e Parents, principals and system leaders provided data on...

— school policies, practices, resources and institutional factors that
help explain performance differences .



3 PISA in brief

e Key principles
— ‘Crowd sourcing’ and collaboration

* PISA draws together leading expertise and institutions from participating
countries to develop instruments and methodologies...

... guided by governments on the basis of shared policy interests
— Cross-national relevance and transferability of policy experiences
* Emphasis on validity across cultures, languages and systems
e Frameworks built on well-structured conceptual understanding
of academic disciplines and contextual factors
— Triangulation across different stakeholder perspectives
* Systematic integration of insights from students, parents,
school principals and system-leaders
— Advanced methods with different grain sizes

* A range of methods to adequately measure constructs with different grain sizes
to serve different decision-making needs

* Productive feedback, at appropriate levels of detail, to fuel improvement at
every level of the system .



Each year OECD countries spend 200bnS on math education in school

What do 15-year-olds know...
...and what can they do with what they know?

Mathematics (2012)
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High mathematics performance

Mean score .. Shanghai-China performs above this line (613)
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Moderador
Notas de la presentación
This chart illustrates the reading literacy scale, from below the OECD average, marked in red, to around the OECD average, marked in yellow, to high performance, marked in green. 
.
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Moderador
Notas de la presentación
But I do want to introduce a second dimension into this picture, that PISA pays great attention to. When you look at the distribution of student performance within each country, there are some countries in which social background has a strong impact on student performance, in other words, where educational opportunities are very unequally distributed, where there is a large gap between winners and losers and where a lot of the potential that children bring with them is wasted. There are other countries, where it matters much less into which social context students are born, where outcomes are socially equitably distributed. 

If you look at this, it is clear where we all want to be, namely where performance and equity are both strong. And nobody, and no country, can accept to be where performance is low and opportunities are very unequally distributed. Whether it is better to have high performance at the price of large disparities, or better to invest in small disparities at the price of mediocracy, that is subject to debate. 
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Moderador
Notas de la presentación
Strength of ESCS on performance (% variance explained) and maths perf 2012
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Moderador
Notas de la presentación
Strength of ESCS on performance (% variance explained) and maths perf 2012
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Moderador
Notas de la presentación
Strength of ESCS on performance (% variance explained) and maths performance 2012
Size of bubbles shows spending levels
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Moderador
Notas de la presentación
Strength of ESCS on performance (% variance explained) and maths performance 2012
Size of bubbles shows spending levels
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Moderador
Notas de la presentación
Strength of ESCS on performance (% variance explained) and maths performance 2012
Size of bubbles shows spending levels
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Moderador
Notas de la presentación
Strength of ESCS on performance (% variance explained) and maths performance 2012
Size of bubbles shows spending levels
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Moderador
Notas de la presentación
Strength of ESCS on performance (% variance explained) and maths performance 2012
Size of bubbles shows spending levels


Of the 65 countries...
.45 improved at least in one subject



Performance of countries
in a level playing field

How the world would look if students around the world
were living in similar social and economic conditions
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It is not just about poor kids
in poor neighbourhoods...

...but about many kids in many neighbourhoods
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Gender differences remain
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Moderador
Notas de la presentación
Figure I.2.15


BIqWwOo|0D
uisisuaiyoal
Binogwoaxn
wiopbury pauun
BIIY BIS0D
ueder

ylewuaq

eLisny

uied

alignasy XeAo|s
alyo
euiyD-buoy buoH
02IX3N
pueaziIms
niad
eulyo-reybueys
elesny
puejeaz maN
puejal]

12ET(0)Y
spueliayiaN
ArebunyH
epeue)
Aey|
[1zeid

cooooonon!

eIsiun
1adie] asaulyd
alignday yaazo
winibjag
Auewlan
alodebuis
[oels|
Aenbnin
BUIYD-0RIBN
Sajels pauun
[ebnuod
elReol)
riu01ST
aduelq
puejod
pue[a|
rISBUOpU|
AemioN
elqias
eiuewoy
‘pa4 ueissny
eunuabiy
elueq|y
uapams
uelsyyezey
BIUBAO|S
Aaxny
eisAee\
EREETS)
eluenyli
rineT]
puejuiy
0463U3UON
puepey
euebing
ENAL

rered

uepior

—

IOOoHH===="

o (@} o (@} o o
N — —l N onu

(sjnb-sAkoq) aosualayip E_oa-mhowm

-40
-50


Moderador
Notas de la presentación
Figure I.2.15
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Math teaching # math teaching

PISA = reason mathematically and understand, formulate, employ
and interpret mathematical concepts, facts and procedures
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Mean score in mathematics
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The share of immigrant students in OECD countries
increased from 9% in 2003 to 12% in 2012...

...while the performance disadvantage of immigrant students
shrank by 11 score points during the same period (after
accounting for socio-economic factors)
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® Socio-economically disadvantaged schools 4 Socio-economically advantaged schools
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Disciplinary climate improved

Teacher-student relations improved between 2003 and 2012 in all but
one country; and disciplinary climate also improved during the period,
on average across OECD countries and in 27 individual countries
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® Proportion of variation explained by students' socio-economic status

¢ Proportion of variation explained by students' and schools' socio-economic status
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Mathematics performance (score points)
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Social and emotional dimensions matter too



Percentage of students who reported "agree" or "strongly agree" with the following statements:

= United Kingdom = Shanghai-China

| am interested in the things | learn
in mathematics

| do mathematics because | enjoy it

| look forward to my mathematics
lessons

| enjoy reading about mathematics

70




= Countries where students have stronger beliefs

. . oy . . Fig 111.4.5
75 in their abilities perform better in mathematics
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Percentage of students who reported "agree" or "strongly agree" with the following statements:

= United Kingdom

m United States

| like to solve complex problems

| can easily link facts together

| seek explanation for things

| am quick to understand things

| can handle a lot of information

70
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Percentage of students who reported "agree" or "strongly agree" with the following statements:

Sometimes | am just unlucky

The teacher did not get students interested in
the material

Sometimes the course material is too hard

This week | made bad guesses on the quiz

My teacher did not explain the concepts well
this week

I’'m not very good at solving mathematics
problems

® United Kingdom

H United States

80



Students open to problem solving perform better Fig 111.3.5

Score-point difference in mathematics associated with Students who feel that they can handle a lot
one unit of the index of students' openness to problem solving | of information, seek explanations for things,

\ can easily link facts together, and like to

solve complex problems — score 30 points

m Average student higher in mathematics, on average
60 Change in performance pgi one unit of the-index among lowest-achieving students
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Percentage of students who agree/disagree with the following statements:

® Liechtenstein = OECD average

Agree: | am satisfied with my school

Agree: Things are ideal in my school

Agree: | feel happy at school

Disagree: | feel lonely at school

Agree: | feel like I belong at school

100



Moderador
Notas de la presentación
Shows OECD average – chart can be adapted, to show further countries 
This is a selection. Next slide contains all items for this index


Percentage of students who agree/disagree with the following statements:

® Liechtenstein = OECD average

Agree: | am satisfied with my school

Agree: Things are ideal in my school

Agree: | feel happy at school

Disagree: | feel lonely at school

Agree: Other students seem to like me

Disagree: | feel awkward and out of place in my school
Agree: | feel like | belong at school

Agree: | make friends easily at school

Disagree: | feel like an outsider (or left out of things) at school

100



Moderador
Notas de la presentación
Shows OECD average – chart can be adapted, to show further countries 


Percentage of students who agree/disagree with the following statements:

Agree: School has taught me things which could
be useful in a job

Agree: School has helped give me confidence to
make decisions

Disagree: School has been a waste of time

Disagree: School has done little to prepare me for
adult life when | leave school

® Malaysia ®Albania = OECD average

100

120



Percentage of students who reported that the following statements describe someone "very
much like me" or "mostly like me" (*) or "not much like me" or "not at all like me" (**)

m Kazakhstan = OECD average

Agree: | continue working on tasks until
everything is perfect

Agree: | remain interested in the tasks that |
start

Disagree: | put off difficult problems

Disagree: When confronted with a problem,
| give up easily

100



Percentage of students who agree/disagree with the following statements:

Agree: School has taught me things which could
be useful in a job

Agree: School has helped give me confidence to
make decisions

Disagree: School has been a waste of time

Disagree: School has done little to prepare me for
adult life when | leave school

®m Malaysia ®Albania = OECD average

100

120



Percentage of students who reported "agree" or "strongly agree" with the following statements:

m Albania = OECD average

| am interested in the things | learn in mathematics

| do mathematics because | enjoy it

I look forward to my mathematics lessons

| enjoy reading about mathematics

100




Percentage of students who reported "agree" or "strongly agree" with the following statements:

®Peru ®mOECD average

I will learn many things in mathematics that will
help me get a job

Mathematics is an important subject for me
because | need it for what | want to study later on

Learning mathematics is worthwhile for me
because it will improve my career prospects and
chances

Making an effort in mathematics is worth it
because it will help me in the work that | want to do
later on

0 20 40 60 80 100
%
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Percentage of students who feel very confident or confident about having to do the foll

owing tasks in mathematics:
®m Shanghai-China = OECD average

Calculating the petrol-consumption rate of a car

Solving an equation like 2(x+3)=(x+3)(x-3)

Finding the actual distance between two places on
amap with a 1:10 000 scale

Solving an equation like 3x+5=17

Understanding graphs presented in newspapers

Calculating how many square metres of tiles you
need to cover a floor

Calculating how much cheaper a TV would be after
a 30% discount

Using a <train timetable>to work out how long it
would take to get from one place to another

100



Percentage of students who agree*/disagree** with the following statements:

H United Arab Emirates

® OECD average

Agree: In my mathematics class, | understand even
the most difficult work

Agree: | have always believed that mathematics is
one of my best subjects

Agree: | learn mathematics quickly

Agree: | get good <grades> in mathematics

Disagree: | am just not good at mathematics

80

100



Percentage of students who reported "agree" or "strongly agree" with the following statements:

| worry that | will get poor <grades> in mathematics

| feel helpless when doing a mathematics problem

| get very nervous doing mathematics problems

| get very tense when | have to do mathematics
homework

| often worry that it will be difficult for me in
mathematics classes

® Tunisia ™ OECD average

80

100
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Percentage of students who reported "agree" or "strongly agree" with the following statements:

| participate in a mathematics club

| programme computers

| play chess

| do mathematics more than 2 hours a day
outside of school

| take part in mathematics competitions

| do mathematics as an <extracurricular> activity

| help my friends with mathematics

| talk about mathematics problems with my
friends

mJordan = OECD average
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®m Malaysia ®Albania = OECD average

Agree: School has taught me things which could
be useful in a job

Agree: School has helped give me confidence to
make decisions

Disagree: School has been a waste of time

Disagree: School has done little to prepare me for
adult life when | leave school

0 20 40 60 80 100 120



v Also worth noting '

O 85% of advantaged students but only 78% of disadvantaged
students say feel they belong at school

O More than one in three students in OECD countries say they had
arrived late for school in the two weeks prior to the PISA test;
and more than one in four students reported that they had
skipped a class or a day of school during this period

O Better teacher-student relations are strongly associated with
greater student engagement at school

O Even when girls perform as well as boys in mathematics, they
tend to report less perseverance, less openness to problem
solving, less motivation to learn mathematics, less self-belief in
their ability to learn mathematics and more anxiety about
mathematics than boys, on average; they are also more likely
than boys to attribute failure in mathematics to themselves .




The parent factor

Students whose parents have high educational expectations for
them tend to report more perseverance, greater intrinsic
motivation to learn mathematics, and more confidence in their
own ability to solve mathematics problems than students of
similar background and academic performance, whose parents
hold less ambitious expectations for them.



Parents’ expectations for their child have a strong

. ) . Fig 111.6.11
influence on students’ behaviour towards school

Percentage-point change in arriving late for school that is associated with parents
expecting the child to complete a university degree

Percentage-point change
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Parents’ high expectations can nurture

. . . . Fig 111.6.11
students’ enjoyment in learning mathematics

Change in the index of intrinsic motivation to learn mathematics that is associated
with parents expecting the child to complete a university degree
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Parents’ high expectations can foster

. . . Fig 111.6.11
perseverance in their child

Change in the index of perseverance that is associated with parents expecting the
child to complete a university degree
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Schools make a difference



Grade repetition is negatively related to equity Fig IV.1.4

Greatey equity Adjusted by per capita GDP
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= Total cost per repeater (one grade year)

< Total annual cost, relative to total expenditure on primary and secondary education (%)
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Probability of repeating a grade

# Socio-economically disadvantaged student (ESCS=-1)

® Socio-economically average student (ESCS =0)

A Socio-economically advantaged student (ESCS =1)

Mathematics score (score points)
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y Also worth noting '

O Stratification in school systems (e.g. grade repetition
and selecting students at a young age for different
“tracks” or types of schools) is negatively related to
equity; and students in highly stratified systems tend to
be less motivated than those in less-stratified systems




Money makes a difference...

...but only up to a point



Mathematics performance (score points)

Spending per student from the age of 6 to 15 and
mathematics performance in PISA 2012
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Fig IV.1.8

¢ Cumulative expenditure per student less than USD 50 000

Cumulative expenditure per student USD 50 000 or more
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Mathematics performance (score
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Fig IV.3.5

Percentage of students in schools whose principals reported that
the following phenomena hindered student learning "to some
extent" or "a lot":

® Slovenia = OECD average

Lack of qualified science teachers

Lack of qualified mathematics teachers

Lack of qualified language-of-instruction teachers

Lack of qualified teachers of other subjects

25



Fig IV.3.5

Teacher shortage

Bottom quarter of this index

Top quarter of this index

Mean index
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Percentage of students in schools whose principals reported
that the following phenomena hindered student learning "not at
all" or "very little®:

Shortage or inadequacy of science laboratory
equipment

Shortage or inadequacy of instructional materials
(e.g. textbooks)

Shortage or inadequacy of computers for
instruction

Lack or inadequacy of Internet connectivity

Shortage or inadequacy of computer software for
instruction

Shortage or inadequacy of library materials

Fig IV.3.8

m Singapore = OECD average
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Fig IV.3.8

Adequacy of educational resources

Bottom quarter of this index

Top quarter of this index

Mean index
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Percentage of students in schools whose principal reported that their schools
have the following for quality assurance and improvement:

Implementation of a standardised policy for mathematics (i.e.
school curriculum with shared instructional materials
accompanied by staff development and training)

Regular consultation with one or more experts over a period
of at least six months with the aim of improving the school

Teacher mentoring

Written feedback from students (e.g. regarding lessons,
teachers or resources)

External evaluation

Internal evaluation/self-evaluation

Systematic recording of data, including teacher and student
attendance and graduation rates, test results and professional
development of teachers

Written specification of student-performance standards

Written specification of the school's curriculum and
educational goals

m Shanghai-China = OECD average

Fig IV.4.14
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Fig IV.5.4

Percentage of students who reported that the following
phenomena occur "never or hardly ever" or "in some lessons”:

® Japan = OECD average

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

100
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y Also worth noting '

O Educational resources relate to student performance

— 33% of the variation in math performance is explained by differences
in principal’s responses to questions about the adequacy of science
laboratory equipment, instructional material, ICT and libraries (GDP
adjusted)

O Adequacy of physical infrastructure unrelated to performance
O Within countries, class time relates positively to performance

— Holds also after accounting for socio-economic and demographic
factors, but does not hold when pooling data across countries
(learning outcomes are the product of quantity and quality)

— The proportion of students in schools with after-school mathematics
lessons is unrelated to system performance

— Homework relates positively to school performance



y Also worth noting '

O Most countries and economies with comparable data
between 2003 and 2012 have moved towards better-
staffed and better-equipped schools

O Students in 2012 were more likely than their
counterparts in 2003 to have attended at least one year
of pre-primary education

— yet many of the students who reported that they had not
attended pre-primary school are disadvantaged




High performers spend resources where
they are needed most
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Governance matters

Schools with more autonomy over curricula and assessments tend to
perform better than schools with less autonomy where they are part of
school systems with more accountability arrangements and greater
teacher-principal collaboration in school management



Mathematics performance (score points)

Countries that grant schools autonomy over curricula and
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School autonomy for resource allocation x System's level of teachers
participating in school management

Across all participating countries and economies
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School autonomy for curriculum and assessment
X system's extent of implementing a standardised math policy (e.g. curriculum and

instructional materials)

Score points

485

480

475

470

465

460

Standardised math
policy

No standardised
math policy

455

Less school autonomy

More school autonomy



School autonomy for curriculum and assessment
X system's level of posting achievement data publicly

Score points
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Percentage of students in schools that use achievement data in the following ways

¢ Track over time by an administrative authority

= Post publicly

_‘__“

L S

**
L 2

K 2 4
\ 4

¢
\ 4

KN 4

100 == =-=mmm s

I

il

B <o

I

I

¢

B0 --mmmmmmmmmmoeei

|

|

|

il

, -aintlll

20 --m-memmmmmmsesseeeeeoeoeoos
10

sajels pajun
spuelayiaN
wopbury panun
usapams
pueeaz maN
0JBaualuo
ueisyyezey
‘pa4 ueissny
glignday xeno|s
puejrey
weN 19IA
©aI0)]
eljensny
rilewoy
Aaxuny

3lyd
epeue)
elgqias
eieb|ng
AemioN
BIUBAO|S
[ebnuod
BIqUWO[0D
alodebuls
erd
ArebunH
|oels|

c__mzmc_m_w:om_._w,u
euIyD-buoy buoH
BINRT
eluenyln
pue|ag|
EREEIS)
eneol)
elueq|y
risauopu|
uepior
pue|al|
eISIUN]

1adie] asauiyd
Binoguwaxn
ureds

BIIY BIS0D
Auewlao

nia

Aenbnin
BUIYD-0RIBN
reuinuab.iy
pueiazIMs
eLISNY

ueder
euiyn-reybueys
wniojag
puejui4



puejod
uonelapa- ueissny
[ebnuod
puejiey
reulyD-buoy buoH
09IXaN
alignday yoaz)d
Aaxuny
rISBUOpU|
eLIsny
BUIYD-0RIB\
sare1s panun
[izeig
pue[ao|
pueeaz maN
12ET[0)Y
BINET
spuejiayioN
uILIsualyoal
Binogquaxn]
eljensny
ureds

w2012 2003

yrewuaq
eIsiun]
dllgnday Xeno|s
ArebunH

Arey

AemioN
Auewan

ueder

TETOENS

wnibjeg

pue|al|
pueazIMs
909319

Aenbnin
puejui4

+ 2012 higher than 2003
- 2012 lower than 2003

B0 -------- oo oo oo e

Percentage of students in schools that use assessment data to monitor teachers:

o
20
10

0




The issue is not how many charter schools
a country has...

...but how countries enable every school
to assume charter type autonomy



Fig IV.1.22

What type of school do most students attend?

Percentage of students attending

Government-independent private schools
®m Government-dependent private schools

®m Government or public schools
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How the theory of school choice squares
with the reality in families

If offered a choice of schools for their child, parents consider criteria as
“a safe school environment” and “a school’s good reputation” more
important than “high academic achievement of students in the school”.



Mathematics performance (score points)
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Percentage of parents who reported that a particular approach to pedagogy is a very
important criterion when choosing a school for their child

® All parents
+ Parents in the bottom quarter of socio-economic status
A Parents in the top quarter of socio-economic status
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Percentage of parents who reported that expenses such as tuition, books, and room
and board, are very important criteria when choosing a school for their child

® All parents
+ Parents in the bottom quarter of socio-economic status
A Parents in the top quarter of socio-economic status

Portugal
Croatia
Macao-China
Germany

Belgium (FI. Comm.)



Percentage of parents who reported that the availability of financial aid, such as a school loan,
scholarship or grant, is a very important criterion when choosing a school for their child

® All parents
+ Parents in the bottom quarter of socio-economic status
A Parents in the top quarter of socio-economic status

Portugal
Macao-China
Hong Kong-China
Hungary
Germany




Percentage of parents who reported that the school’s distance from home is
a very important criterion when choosing a school for their child

® All parents
+ Parents in the bottom quarter of socio-economic status
A Parents in the top quarter of socio-economic status

Portugal

Mexico

Germany

Hungary

Croatia

Belgium (FI. Comm.)
Macao-China

Hong Kong-China



Percentage of parents who reported that students’ high academic achievement is a very
important criterion in choosing a school for their child

® All parents
+ Parents in the bottom quarter of socio-economic status
A Parents in the top quarter of socio-economic status

Portugal
Macao-China

Hong Kong-China
Belgium (FI. Comm.)



Percentage of parents who reported that a school’s good reputation is

av

ery important criterion when choosing a school for their child

® All parents
¢ Parents in the bottom quarter of socio-economic status
A Parents in the top quarter of socio-economic status

Portugal

Hong Kong-China
Belgium (FI. Comm.)
Macao-China



Percentage of parents who reported that an active and pleasant climate is a very
important criterion when choosing a school for their child

® All parents
# Parents in the bottom quarter of socio-economic status
A Parents in the top quarter of socio-economic status

Portugal

Germany

Hong Kong-China
Macao-China
Belgium (FI. Comm.)



Percentage of parents who reported that a safe school environment is a very
important criterion in choosing a school for their child

® All parents
¢ Parents in the bottom quarter of socio-economic status
A Parents in the top quarter of socio-economic status
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(NN PISA 2012 Sample Question 4
9

Revolving Door

Correct Answer: in the range from 103 to 105.

Accept answers calculated as 1/6'" of the circumference (10011/3). Also accept an answer
of 100 only if it is clear that this response resulted from using 1 =3.

Note: Answer of 100 without supporting working could be obtained by a simple guess that it
Is the same as the radius (length of a single wing).

This item belongs to the space and shape category. Space and shape encompasses a wide
range of phenomena that are encountered everywhere in our visual and physical world:
patterns, properties of objects, positions and orientations, representations of objects,
decoding and encoding of visual information, navigation and dynamic interaction with real
shapes as well as with representations.

SCORING:

Description: Interpret a geometrical model of a real life situation to calculate the
length of an arc

Mathematical Space and shape
content area:

Context: Scientific

Process: Formulate


Moderador
Notas de la presentación
Answer
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Moderador
Notas de la presentación
Scores against 15-year-olds



Find out more about PISA at www.pisa.oecd.org

e All national and international publications

e The complete micro-level database

Email: Andreas.Schleicher@OECD.org
Twitter: SchleicherEDU

and remember:
Without data, you are just another person with an opinion



Do you have an idea on how to use this data
to Improve education in your country?

Would you like to work with
us to develop that idea?

Apply to the
Thomas J. Alexander
fellowship programme!


http://www.oecd.org/edu/thomasjalexanderfellowship.htm�
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