ILSAS

The OECD Programme for International Student Assessment (PISA)

Andreas Schleicher

OECD Director for Education and Skills PETTERPOLCIES FORBETTER LVES



PISA In brief

Every three years since 2000, over half a million students...
- representing 15-year-olds in now over 80 countries
- National sample sizes vary between 4000 and 30,000 students

... take an internationally agreed 2-hour test...
- Focus on mathematics, science and reading

... and respond to questions on...
- their personal background, their schools, their well-being and their motivation

Teachers, principals, and system leaders provide data on:
- school policies, practices, resources and institutional factors
that help explain performance differences




Some design choices and trade-offs

ILSA’s are complements, not substitutes of other research methods



Design choices and trade-offs

e Balancing investment in measurement of outcomes
vs. measurement of covariates that can help to explain outcomes

— Improved questionnaires a priority

e Larger samples vs. higher quality of measurement
— Greater geographic granularity of results to compare ‘apples with apples’
— E.g. validity vs. efficiency or relevance vs. reliability
 Being open to generating new insights and hypothesis on the nature
of relationships (fishing) vs. constraining design to answer specific
questions (hunting)
— |ILSA’s are complements, not substitutes of other research methods
— In particular longitudinal components place constraints on design
— Balancing type | and type Il errors



Design choices and trade-offs

e Measuring change vs changing the measures

— Every three years one of the frameworks is revised
e Bridging studies for content and delivery

— New measures are first explored through innovative assessment areas
 As comparable as possible but as country-specific as necessary

— Adaptive assessment instruments

— Greater investment in better and more modular context questionnaires

— Integration and links with national assessments
 Frameworks informed but not constrained

by national standards and curricula -
— Curriculum validation studies, extensive consensus building




Memorisation is less useful as problems become more
difficult (OECD average)
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Elaboration strategies are more useful as problems
become more difficult (OECD average)
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Interpretation and reporting

Keeping things as simple as possible
but as complex as necessary; and as comparable
as possible but as country-specific as necessary



Things that can be addressed (and are)

e Comparable samples
— Sampling errors are now well within measurement errors

— Coverage issues addressed through supplementary studies
(e.g. PISA-D)

 Meaningful units of comparisons
— Most federal countries now collect state-level PISA data

e Better instruments to facilitate and support
use of PISA data

* |[nvestment in communication
— Quality of media coverage has significantly evolved



Policy-uses and limitations

The perfect can be the enemy of the good (and remember that
without measurement policy-makers may just throw a coin)



A world without PISA

-

 One question is whether ILSA’s meet the methodological
requirements of some gold standard of social research...

. another question is what the state of knowledge and policy
development, both nationally and internationally, would have
been without them.

Some scientific revolutions have started with controlled
experiments, many have started with better measurement



A world with PISA

* Seeing what is possible in education
— Helping policy-makers and educators to look outwards f:Ef

e Placing national standards in a broader perspective
e Exposing ‘grade inflation’

e Contextualising curricular choices

* Lowering the political cost of action @

* Raising the political cost of inaction Il

 Generating hypotheses



Science performance and equity in PISA
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Score points

Brazil: School performance and schools’ socio-economic profile

700

600

500

400

300

O Public schools
O Private schools

ocial and cultural status




Score points

Viet Nam: School performance and schools’ socio-economic profile
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Score points

Brazil: School performance and schools’ socio-economic profile
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Comparing apples with apples and oranges with oranges
PISA math performance by decile of social background

600

] High math performance

575

550

Mathematics performance
of the 10% most privileged
American 15-year-olds

525

500

475

450

Mathematics performance
of the 10% most disadvantaged
American 15-year-olds

PISA mathematics performance

425

o[GH
:V_—
Low math performance

400



“——F " T= 1T aJodebuis
——t— — s (euyd) o-r-s-9

—n 2T ladie] asaulyd
- g ueder

———n J Auewas

9/ WeN 18IA
|_|n g eluols3

_ _2 Z puejuig

m / wnibjag
- — = G BIUBAOIS

1
i
—_
— = ¥ SpuejiayiaN
1
]

- 8 puelazZIMS

! a S pue[eaZz MoN

- g ©aloy|

|—|
4 . u 6 9ouelH

—m Z epeued
- G wopBury pauun
—u ¥ elensny
- 9T puejod
— = 6 dlgnday yoazd
9z (euyp) buoy buoH

1 ¥T Binoquiaxn

] u
\_.__‘ = 82 febnuod
<+ i g euisny

A Top decile

Second decile  —Middle decile Ninth decile

m Bottom decile

—— —n S pueja)|
zz (euyD) oeoe
S 1T saleIs pauun
} n €T elleiN
—— —= € uspams
_—— —= 21 abeione dH30
«—H— —=u € lewusq
——+ —n 0T eneoid
} O 9T Arebuny
- —= T€ ureds
<o—H—n 1 AemioN
<+ —t+— —m ST Aey
- ! ] 8 21gnday Yeno|s
——t— —n 2T eluenyy
«—Hf— —=u Gz ene
—t —F— —=n YirA:][[Vie)
+«——1— —+—1x 8¢ Aenbnin
<+—— = G eissny
“——F— —=n €T 999319
44— —mn €T euebing
—<4—+— = 9 [sels]
— ——+— = 0z eluewoy
— —— — T ofeqo pue pepiut |
——— —= T puejso)
— —}—1 £ 'Iquoj0D
“— —11 GS puejreyl
+“— —— —=n 8¢ BAOP|ON
«— —— = 65 AoxunL
“— —}— = €V lizeig
“— —}— —= 8¢ 'Ol B1S0D
“«— ——+—1 05 niad
<+“— —— = €5 00IXaN
+— 1 = ¥/ e1sauopu|
“—— —}— = /Z uoueqan
«—————= 6T ©lbI099
—~<—+— = € salelw3 qely panun
<« —t— —=m TZ ueplior
—+}o—m 1T oJBausiuo
«— —+}= 6€ eIsiun
<+ —F —n €T NOYAL
— }—o—=n € rered
<+— —+ 13 OT OAOSOH
< — 2§ eusbly
<——o—}—-m | Ov 2ignday ueosjuiwog

by international deciles of the PISA index of economic, social and cultural status (ESCS)

630

Poverty is not destiny — Learning outcomes

580
530

o
[e0]
<

430
380
330
280
li

sjulod 21095



Generating hypotheses

Making policy alternatives visible



Category 1.
Analyse policy variation across countries

Country-level correlation and partial correlation
Three-level regression models



Spending per student from the age of 6 to 15
and science performance
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Student-teacher ratios and class size

Student-teacher ratio
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Learning time and science performance

PISA science score

OECD average
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Learning time and science performance

# Score points in science per hour of total learning time
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Category 2.
Analyse policy variation within countries

Regression models, by country
School fixed-effects models
Student fixed-effects models



Differences in educational resources

between advantaged and disadvantaged schools

elneT]

wopbuiy payun

BIIY BI1S0D

pueja9|

elU0lSs3

eluenuyir

allgnday eno|s

elebing

elueqly

puejod

NOYAA

eisny

euly)) buoy BuoH
uewa9

puelaziIms

puejui4

©aI0)

spueliayiaN

ONOSOY|

olBaualuo

ered

eluewoy

epeue)d

0beqo] pue pepiul]

999319

eisiun |

alodebulis

olignday yoazd

weN 1917

1adie] asaulyd

ArebunH

abelane D30

BIUBAO|IS

wnibjag

BAOP[ON

Sajels panun

usapams

yrewuaq

[9els|

AemioN

elab|y

puejal]

BIIRO0ID

puejeaz maN

Aey

elleN

[ebnlod

eISSNY

Binogqwaxn

3llyD

ueder

elensny

(eulyo) o-r-s-4

puejrey |

Aenbnin

EIGILETS)

alignday uealuiwog

ureds

Aaxpuny

BISSUOpPU|

[1zelg

Elquojo)

uepior

uoueqa’

salediwg qely panuun

(eulyd) oedei

niad

092IXaN

(eunusbliy) vavo

*

¢ o
atoe*tee o®

< Index of shortage of educational staff
s

4
00000
*

L S 4
(XX

4
*

*
| | a2 e

@ Index of shortage of educational material
.
.
o0

Disadvantaged schools have more
resources than advantaged schools

Disadvantaged schools have fewer
resources than advantaged schools

= =« O «=H «=H= N N O™

S|00yos pabejueapesip pue
pafelueApe usamiagq aouaIalIp Xapul Uea\



Category 5.
Analyse ILSA data that follow the same students
over time.

Canadian YITS study



Canadian PISA/YITS study

Improvements in reading skills between the ages of 15 and 24, by
individual and family-related factors associated with skills at age 15
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In conclusion

e |LSA’s can help policy-development in many ways

— Seeing what is possible in education
* Helping policy-makers and educators to look outwards

— Putting national standards in a broader perspective
— Exposing ‘grade inflation’

— Lowering the political cost of action

— Raising the political cost of inaction

— Generating hypotheses

e See ILSA’s as complements, not substitutes of other research methods

— Don’t overload ILSA’s with unrealistic expectations
and avoid time and energy traps

e Don’t underplay but also don’t overplay RCTs
— Neuroscience, big data, predictive analytics

e Keep limitations in mind when reporting results
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Multi-dimensional constructs




Comparing countries and economies on the
different science knowledge subscales
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Comparing countries and economies on the
different science knowledge subscales
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Comparing countries and economies on the
different science knowledge subscales
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Gender

The difference is not how good they are at science
but in their attitudes to science



Score-point difference (boys - girls)
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Top-performing
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Bottom-performing boys' and girls' strengths
and weaknesses
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