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Science performance and equity in PISA
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Poverty is not destiny - Science performance

A Top decile

Second decile  —Middle decile Ninth decile

m Bottom decile
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INg a career in science

Students expect

Percentage of students who expect to work in science-related professional and

technical occupations when they are 30

%
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5
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B Science-related technicians and associate professionals

m [nformation and communication technology professionals

Health professionals

m Science and engineering professionals

JEI
OIN~NNHO MO
—AANANNM A

W
P S 2C
L
4
€1
L2

._Illllllllll|||I||||I||III
(o))
—

—
(o]
—

I-III-II=||I-I|IIIII|I
oMo
A

TT
4"

40
35

30
25
20
15

yrewuag
eISauopu|
Auewlag
spuellaylaN
(eulyd) o-r-s-4
alignday yosaz)H
elbi099
puejuiq

ueder
2l|gnday xeAols
Arebuny
©Baloy]
pueazIMms
weN 18I
puejrey
uapams

1adie] asaulyd
(eulyD) oedep
puejod
Binogwaxn
aouelH
olBauajuo
elnren
BAOP|ON
elsny

Arey|

elUBWOY
(eulyd) OMH
eIssny

pue|ao|
eluenyiin
NOYAL
eneold
wnibjag
abelane do30
eluols4
elueq|y
pueeaz maN
929319

eleN

elab|y

OAOSOY

puejal|
eLebing
[ebnuod

(‘61v) vavo
[oels|

‘1 pue pepiuul
alodebuis
Aenbnin
AemioN

ureds
ueisyyezey|
eisAejeN
wopbuly payun
elensny
Aaxuny
BIUBAO|IS
epeue)
eisiuny

3lydD

saJeIs panun
ered

niad

[1zeig

uouegaT
elquiojod
02IX3IN

"w3 gely panun
ueplor

BIIY BIS0D
‘dey uedluiwog

suo
13e309dxa 3uIssiw 40 an

e yum sjusapnis Jo %



Students expecting a career in science

Percentage of students expecting a
career in science
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—Low enjoyment of science
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Stronger than average

Above-average science
beliefs in science

performance

Multiple outcomes

Above-average percentage of students expecting
to work in a science-related occupation




Lessons from PISA

High impact on outcomes

Must haves

Low feasibility

Low hanging fruits

Low impact on outcomes




High impact on outcomes

Commitment to universal achievement
Resources

. where they yield most
Capacity

at point of delivery

Incentive structures and
Coherence A learning system accountability

Gateways, instructional
systems

Lessons from PISA

Low impact on outcomes



High impact on outcomes

Commitment to universal achievement

Resources

A commitment to education and the belief that W EERG AU R
competencies can be learned and therefore all

children can achieve

e Universal educational standards and personalizati
on as the approach to engage with diversity...

Cay
at poin|

ve structures and

countabilit
as opposed to a belief that students have differen Y
t destinations to be met with different expectatio
ns, and selection/stratification as the approach to
heterogeneity
Clear articulation who is responsible for ensuring tional s

student success and to whom

Lessons from PISA

Low impact on outcomes



Academic and social inclusion across schools
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Grade repetition

Favour additional support to struggling students
over grade repetition
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Increased likelihood of grade repetition

m After accounting for performance in science and reading
Before accounting for performance in science and reading

Odds ratio

Disadvantaged students are less

likely to have repeated a grade

Disadvantaged students are more likel

y to have repeated a grade than advan

taged students
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Lessons from PISA

High impact on outcomes

Commitment to universal achievement
Resources
where they yield most

Capacity
at point of delivery Investing resources where they can make most
of a difference
o Alignment of resources with key challenges (e.g
Coherence A learning . attracting the most talented teachers to the m

ost challenging classrooms)

o Effective spending choices that prioritise high g
uality teachers over smaller classes

Gateways, instructional s
ystems

Low impact on outcomes



Spending per student from the age of 6 to 15 and

science performance
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Differences in educational resources

between advantaged and disadvantaged schools

< Index of shortage of educational staff

© @Index of shortage of educational material
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Disadvantaged schools have more

Disadvantaged schools have fewer
resources than advantaged schools
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Starting strong




hool

-primary sc

Attendance at pre

Number of years in pre-primary education among students attending socio-economically ...

& Advantaged schools

® Disadvantaged schools
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High impact on outcomes

O Capacity at the point of delivery

e Attracting, developing and retaining high quality t
eachers and school leaders and a work organisati
on in which they can use their potential

Capacity
at point of delivery

Instructional leadership and human resource ma
nagement in schools

Coherence Keeping teaching an attractive profession
System-wide career development ...

Gateways, instructional s
ystems

Lessons from PISA

Low impact on outcomes



The ‘productivity’ puzzle

Making learning time productive so that students
can build their academic, social and emotional
skills in a balanced way



Learning time and science performance

PISA science score
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Learning time and science performance

# Score points in science per hour of total learning time

Study time after school (hours)

m Intended learning time at school (hours)
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Professional knowledge and expertise in teaching

e Effectiveness is evidenced by teacher

Be h aVi O u r behaviour and student learning

outcomes

e Teachers as thoughtful, sentient beings,

COg n it i O n characterised by intentions, strategies,

decisions and reflections

e The nature and adequacy of teacher

CO n te n t knowledge of the substance of the

curriculum being taught

e The teachers serve as moral agents,
C h a ra Cte r deploying a moral-pedagogical craft

Teacher knowledge of, and sensitivity to, cultural, social and
political contexts and the environments of their students.




Professionalism is the level of autonomy and
internal regulation exercised by members of an
occupation in providing services to society




Policy levers to teacher professionalism

Autonomy: Teachers' decision-

making power over their work
(teaching content, course offerings,
discipline practices)

Peer networks: Opportunities for

exchange and support needed
to maintain high standards of

teaching (participation in induction,
mentoring, networks, feedback from direct
observations)

Teacher
professionalism

Knowledge base for teaching

(initial education and incentives for
professional development)




Teacher professionalism

omy

Networks J/ nowledge
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m Teach jointly as a
team in the same class

m Observe other
teachers’ classes and
provide feedback

m Engage in joint
activities across
different classes

m Take part in
collaborative
professional learning

More
frequently
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Teacher outcomes

. . ) Satisfaction with
Status of the Satisfaction with

profession work Self-efficacy
r i

the profession _
environment

\\. / N

Teachers'
perception of
the extent to

which teaching
Is valued as a
profession

Teachers’ report
on the extent
to which
teachers are
happy with
their decision
to become a
teacher.

Teachers’ report
on the extent
to which
teachers are
happy with
their current
schools.

Teachers’
perception of
their
capabilities (e.q.
controlling
disruptive
behaviour, use
a variety of
assessment

strategies, etc.).
k |




Predlcted percentile

60

50

Low professionalism

40

30 m High professionalism

20

10

Perceptions of Satisfaction with  Satisfaction with the Teachers’
teachers’ status the profession work environment self-efficacy



Student-teacher ratios and class size

Student-teacher ratio

30

25

20

15

10

Dominican Republico‘ Brazil
High student-teacher ratios L g # Mexico
and small class sizes Colombia
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* Macao China & Turkey
. (China)  eGeorgia ( . )
Denmark . _eHong Kong
Switzerland ¢ °¢ . (China)
** Singapore ¢ Japan _
Finland +Hungary o CABA (Argentina)
ium ®
Belgium @ Albania _
¢ Malta Low student-teacher ratios
and large class sizes
15 20 25 30 35 40 45 50

Class size in language of instruction
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Items are ranked in descending order, based!d# the percentage of teachers who strongly agree or agree that teaching is a valued profession in society.



Relationship between the perceived value of the teaching
profession and the share of PISA top performers (math)

Relationship between lower secondary education teachers' views on the value of their profession in society and the
share of top mathematics performers in PISA 2012
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= 20 Poland Netherlands
O e ) Alberta (Canada)
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< 10 - . Pes A aly @ lcel Norway . Kingdom)
E el ./Dﬁmark Latvia United States
(o] Ciuatia
@ 5 Serbia
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Lessons from PISA

High impact on outcomes

Governance, incentives, accountability, knowledge managemen

o Aligned incentive structures
For students

. How gateways affect the strength, direction, clarity and nature of the incentives
operating on students at each stage of their education

. Degree to which students have incentives to take tough courses and study hard
. Opportunity costs for staying in school and performing well

For teachers

o Make innovations in pedagogy and/or organisation

o Improve their own performance
and the performance of their colleagues

Pursue professional development opportunities
that lead to stronger pedagogical practices

A balance between vertical and lateral accountability

Effective instruments to manage and share knowledge and spread
innovation — communication within the system and with
stakeholders around it

A capable centre with authority and legitimacy to act

Low impact on outcomes

Resources
ere they yield most

e structures and
ountability




Public and private schools

Across OECD countries, 84% of students attend public schools,
12% government-dependent private schools and 4% independent private schools

PISA generally observes no systematic net performance differences



Science performance in public and private schools

Before accounting for socio-economic status

m After accounting for socio-economic status
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Governance

Across the OECD, 70% of students attend schools whose principals have
considerable responsibility for hiring teachers, and in half the cases also over
budget allocations within the school



Index of school autonomy

m Percentage-point difference between advantaged and disadvantaged schools
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Correlations between the responsibilities for school
governance and science performance

Higher

sciencé
performance

0,6
1.
0,2

0,0

-0,2

-0,4

-0,6

\ &%

Lower
science
performance

School principal

Teachers School governing

Local or regional

National education

board education authority authority

Students score lower in science when

the school governing board holds more

responsibility for admissions policies
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High impact on outcomes

Commitment to universal achievement
Resources

. where they yield most
Capacity

at point of delivery

Incentive structures and
Coherence A learning system accountability

Clear ambitious goals that are shared across the
system and aligned with high stakes gateways
and instructional systems

o Well established delivery chain through which

Gateways, instructional

. . . i systems
curricular goals translate into instructional y

systems, instructional practices and student
learning (intended, implemented and achieved)

High level of metacognitive content of instruction

Lessons from PISA

Low impact on outcomes



INSIDE: A 14-PAGE SPECIAL REPORT ON TECH STARTUPS
If the French ran America
Th € China cracks down on microblogs
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The kind of things that
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Augmented Reality

. Bar/Ristoranti 500m

Caffé Federale

Menu Mostra Navigazione

Bar Vanini
Menu Mostra  Navigazione

Bar Argentino

Menu Mostra Navigarione 8




A lot more to come

3D printing
Synthetic biology
Brain enhancements
Nanomaterials
Etc.
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Dimensions of student learning

Knowledge
“What we know and understand”

Interdisciplinarity

Traditional (i.e., Mathematics)
Modern (i.e., Entrepreneurship)
Themes (i.e., Global Literacy)

21st
Century

Skills Learner

“How we use
what we know”

Creativity
Critical Thinking
Communication
Collaboration

Leadership

Meta-Learning

“How we reflect and adapt”

Metacognition
Growth Mindset

© Center for Curriculum Redesign
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Can we make the differentiator of yesterday’s elite schools the key for
success in every school?
—
-

Resilience

Empathy Mindfulness

Inclusion Curiosity Ethics

J Courage Leadership
A




What teachers say
and what teachers do



89% of teachers: My role as a
teacher is to facilitate students
own inquiry




91% of teachers: Thinking and
reasoning is more important
than curriculum content




93% of teachers: My role as a
teacher is to facilitate
students’ own inquiry




Prevalence of memorisation Prevalence of elaboration
rehearsal, routine exercises, drill and reasoning, deep learning, intrinsic
practice and/or repetition motivation, critical thinking,
creativity, non-routine problems

I United Kingdom
| Netherlands
| Spain

Norway

Portugal

United States

Singapore

o Canada
I S Shanghai-China
[ Sweden
France

! ! | Korea
A Japan
B — Germany
N Poland
sl switzerland




High impact on outcomes

Commitment to universal achievement
Resources

. where they yield most
Capacity

at point of delivery

Incentive structures and
Coherence A learning system accountability

Gateways, instructional
systems

Lessons from PISA

Low impact on outcomes



Schooling today Schooling tomorrow

Some students learn All students learn

Prescription =  Informed profession

Delivered wisdom =  User-generated wisdom
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Find out‘more about our work at www.oecd.or
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— The complete micro-level data
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