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1 EDITORIAL/UVODNIK






The Timeless Questions

About Educational Quality

Moijca Straus

oncerns about the quality of education systems have now substantially

shifted from the questions about the quantity and quality of resourc-

es, such as school buildings and accessibility, to the questions about
the outputs of the educational process, such as student achievement. Achieve-
ment has become one of the key indicators used in evaluating the quality of
education systems. Furthermore, these questions are not constrained to the
local contexts but are globalized in the sense that the outputs of education-
al systems, working in different societal and economical contexts, are com-
pared. To address the comparative information needs in the process of the ed-
ucational quality concrol, several large scale assessments have been launched
in the last decades primarily to provide an information base from which the
hypotheses about stability and change in education can be tested.

Some questions remain the same throughout these decades, such as how
well do students in a particular country perform in comparison with students
from other countries, do they reach expected levels of achievement and what
should be expected of them. Further questions pertain to the methodology of
the studies and validity of the usage of their results in more general contexts.
‘The quality of an education system proves to be a complex concept that needs
constant attention at all levels of the system. This thematic issue is devoted to
findings emerging from the latest cycle of the Programme for International
Student Assessment (PISA). Slovenian and foreign authors present views and
reactions to the PISA methodology and results in the efforts for assessing the
quality of the education systems in their respective countries.

In his article, Darko Strajn discusses relatively recent criticisms of PISA.
‘The criticisms focus on the ranking of results that inscribe PISA as the foun-
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dacions of the neoliberal marker comperition entering the educacion field.
Since the initiation of PISA, there were many discussions abourt the im-
pact of the study’s ranking resules on the educational policies and process-
¢s around the world. In his analysis, the author explores dillerent views on
these impacts on the general understanding of the meaning and working
of education as well as cducational policy development.

In the nexe article, Urska Stremfel addresses the impact of Slovenia’s
below average resules in reading liceracy on the country’s educational pol-
icy. Using policy analysis, the author provides insighe into the firse steps
of the process of improving the Slovenias PISA resules. ‘Lhe auchor dis-
cusses the importance of having nationally defined educational priorities
and goals in order to be able to actually derive a well-defined policy prob-
lem and to find the appropriate policy solution to this problem, for exam-
ple by drawing lessons from the successful results of other participating
countries,

One of the countries from which Slovenia might decide to learn
from is Germany. In the last cwelve years since the first, so-called PISA
shock in 2000, Germany has successfully improved its PISA resules. In
their article, Christine Saclzer and Manfred Prenzel describe chree major
aspects of Germany’s educational development; a thorough diagnosis of
the problems in the counery’s educarional system, an intense discourse be-
tween all relevant actors, and the implementation of nationwide, overar-
ching programmes to improve teaching and learning. These elements and
cheirimpace on German students’ PISA resules are analyzed. Based on the
PISA 2012 resules, itis evident there has been a positive educacional devel-
opment in Germany.

Another country, Canada, has been considered very successful in
PISA since its beginning in 2000, However, the recent downward oend
in the counery’s resules have iniciaced che call for action. "Lhe issues around
Canada’s PISA results and reflections of dillerent educational actors are
presented by Pierre Brochu, ‘Lhe author analyzes the importance consider-
ations in the eflorts of finding the appropriace levers for changing the ob-
served negative trend in Canada’s scudent achievement,

In che United States of America, the educacional policy is devel-
oped at the state level, Maria Stephens and Anindita Sen address consid-
crations arising when three U.S. states — Connecticur, Florida, and Mas-
sachuscres — derived comparisons of stares’ resules from the PISA daca as
well from daca of other internarional studies. When diflerent assessments
sometimes indicate different or even contradicting resules about the edu-
cational qualicy, the importane question is whare specific factors mighe ex-
plain the observed diflerences.

8
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Ana Kozinaand AnaMleku? studied the relationship berween PISA 2oz
mathemarics achievement and ateribution styles. In their arricle, they use
national as well as international perspective for investigating students’ at-
tributions of causes for success and failure on the PISA 2012 mathemarics
achievement test in relation to acrual test score. They conclude chat aceri-
bution for success should be considered in educacional sceting for exam-
ple in communicating praiscs for students’ success in & manner promot-
ing cffort.

In the final article, Mojca Straus cxplores che roles of socio-cconom-
ic background and mathemartics-relared acditudinal factors in explaining
achicvement in machemarics liceracy of the PISA 2012 study for Slovenia
in comparison with Germany, Canada and che United States, Machemat-
ics-related self-beliefs are shown to be scronger predictors of achievement
than studencs’ drive and motivation and similarities are observed between
the Slovene and German scudents’ responses as well as between the Cana-
dian and the Uniced States students’ responses.

‘Lhe articles in this issue show that daca from international assess-
ments of student achievement represent a rich source of information on
education systems in the world. However, thorough understanding of che
design, methodology and implementation of the assessments is of vital im-
portance for making valid and uscful interpretations of the resules. The
general steps in conducting an international comparative assessment are
that participating countries agree on the population of students and che
curriculum domain to be assessed, and on an inscrumenc to assess achicve-
ment in the chosen domain. ‘Lhe instrumenc is administered to a repre-
sentative sample of studenes in cach counery and comparative analyses of
the data are carried out. "Lhese analyses are intended to provide informa-
tion about the educational quality in the form of comparisons of studenes’
scares or sub-scores on an incernacional achicvement test. An important
part of this is understanding che reasons for observed differences between
and within the councries from the collection of the background data, es-
pecially in the areas where weaknesses in achievement are identified.

‘Lhe story of educacional quality control does not end wich the pub-
lication of the international or national comparisons of participating
councries’ resules. After the PISA 2012 results were published in late 2013,
countrices started wich additional qualitative and/or quantitacive studies
designed ro unravel che origins of the observed weaknesses in order to set
up and carry out the appropriate remedial actions. The contributions in
this issue show examples of such analyses and the interpretations of the
findings. Tt is shown thar the internationally comparative data are most
often used for the functions of descripeive comparisons and trend analyses

9
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and thar it is more difheule to provide answers abour the causes of any ob-
servarions. When the resules of the studics are used, one needs to be care-
ful in drawing conclusions. There is an abundance of caveats thar could di-
minish the validity of these conclusions ranging from the sampling design
and response races, coverage of domain and instrument design, dara col-
lection procedures, motivation of students and ocher respondencs, techni-
cal procedures in daca analysis and, not lcase, inappropriace causal infer-
ences.

As evident from che coneributions in this issuc, the data from an as-
scssment of studene achicvement do not, by chemselves, convey messages
about the quality of education or evaluation of the reforms thac have been
implemented. 'Lhe data collected need to be interpreted with a reference to
relevant comparisons, for example to the goals of education in a particu-
lar country or to the results of other councries. However, setting absoluce
standards in education is diflicult. ‘1o try to set realistic standards for ed-
ucational system comparisons with other relevant countries are essential.
As shown in this issue, this is important in the largese education systems
in the world and even more so in Slovenia.

The overall problem with analyses of the assessment data is how to
address the imminent questions on the educational qualicy and eflective-
ness without reporting informarion chat is casily misunderstood and/or
misused. It is very difhcule to determine abundant factors within or out-
side the education system chat influence achievement. Morcover, con-
clusions from an asscssment rarcly offer clues about causal inferences.
‘Lhey can, however, be uscful as circumstancial suppore for che conclu-
sions about the determinants of achievement or as a source of inspirations
for finding possible levers of improvement in furcher rescarch. "Lhere are,
nonctheless, importane reasons for the uscfulness of such studics. Notun-
imporcantly, asscssments arce relatively inexpensive compared to other as-
pects of managing education, such as implemencing curriculum chang-
es that involve substantial professional development of teachers. lurther,
it is easier to mandace assessment requirements at the system level than i
is to take actions chat involve actual change in what happens inside the
classroom. Such studies are therefore useful for gecting cthe overall pic-
ture of the status of the things in education. And, as a consequence of me-
dia arrencion given to the international assessments, international studics
can help education to become a priority among the arcas thar need poli-
cy makers” actention.

TO
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The PISA Syndrome:

Can we Imagine Education
without Comparative Testing?
Darko Strajn

Introduction

nlike “normally” by citing academic books and journals — I am start-
l l ing this article by recalling relatively recent criticisms of OECD’s

PISA testing addressed to wider public. The fact thac this criticism
is recent does not imply that it is also entirely new. The logic of this criticism,
which has been detectable almost ever since the inception of PISA — and in-
deed since much earlier pioneering IEA studies like FIMS, TIMSS, and so
on in more than just governmental settings — had been conducted, has gone
public on a grand scale. The Guardian, Tuesday 6 May 2014, published a
letter addressed to PISA director Dr Schleicher under the title “OECD and
Pisa tests are damaging education worldwide.” The letter was signed by many
distinguished academics from universities (mostly American and European)
and some other interested public personas. This academic public gesture had
a quite strong echo in world press. However, answers by the PISA director
and by members of a global network, consisting of researchers, who actually
work on designing and implementing PISA testing, were much less published
in the world press. Another case of recent public criticism of PISA is Erwin
Wagenhofer’s film documentary Alphabet (2013), which actually commenc-
es with a strong point on how educational achievements of Shanghai schools
were under the influence of PISA testing. The type of education, which is
adapted to achieving high scores in PISA testing, especially in the fields of
mathematics and natural sciences, presumably — as it is stated at the begin-
ning of the film — flactens children’s creativity, ability to chink critically and
independently. Both of these critical statements aimed at policy makers, and
even more to the broader public, expose what they see as a dubious nature of

13
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ranking of resules that inscribe PISA into the foundations of the neoliber-
al extension of market competition to all avenues of life. However, exact-
ly the rankings, as they are presented in league tables in a somewhat quick
succession once in three years, made PISA so “popular” and influencial.
Therefore, any abandoning of such presentations of che resules seems quire
unimaginable. On the other hand, a dilemma on whether these rankings
are conscquences or causes of what has been seen as educational transtor-
mation in favour of global neoliberalism seems pertinent, but hard to an-
swer,

In this paper, I shall just briefly discuss the main lines of argument
in the above mentioned public outcrics against PISA and in the nextseep [
shall take a look at some examples of academic deliberations on PISA test-
ing, l'urcher on, I will be exploring on the paradigmatic level for “deeper”
reasons for such disputes and insuperable dillerences, concerning cultur-
al, methodological and theoretical aspects of these considerations. Ac the
end of the paper, I shall try to open questions on how PISA testing never-
cheless makes sense.

Questions and Answers

The views, which are expressed in The Guardian letrer (Andrews, 2014),
represent an imporeant step in discussions about standardised testing pre-
ciscly because chey are communicated to a larger public. "Lhis means thac
we can take them co be an accempr to make an impact on public policics,
as well as trying to influence a critical understanding of such procedure as
PISA testing and its resules. In all fairness to the signacories’ good inten-
tions, it should be noted thar they do not a prieri rejece the very method
of testing itself and, in spite of the racher harsh criticism; chey give sugges-
tions on how PISA should proceed in its work to acrain socially and educa-
tionally more acceptable impact. ‘Lhe signatories assert thac PISA “/.../has
contributed to an escalation in such testing and a dramarically increased
reliance on quanticative measures,” which has, in their view, resuleed in
many negative elleces. Just three years assessment cycle shifts acrention
to shore-term policies, which are mostly inappropriace in various culeural
contexts. PISA is further, in the signatorics’ opinion, too focused on meas-
urable aspects and so it “rakes away attention from the less measurable or
immeasurable educational objectives.” PISA is then, among other prob-
lemaric cffects, blamed for an increase of “public-private parenerships,”
which sustain for-profit educational services in America and project them
also in Africa. Afer avowing some more harmful consequences of PISA,
such as it is conduceed for last 13 vears, che authors of the Gurardian let-
ter make seven “constructive ideas and suggestions.” Since my intention is
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not to deal wich the whole spectrum of problems, which these “ideas and
suggestions” touch upon, ler me only mention thar the firse suggestion re-
quires from OLCI) to “develop aleernarives to league tables” and o “ex-
plore more meaningful and less casily sensationalised ways of reporting
assessments outcomes.” The letter is concluded by questioning the legie-
imacy of OECD as an organisation for becoming a “global arbicer of che
means and ends of education.” The authors of the leteer find chac che “in-
ternational competition for higher test scores” harms diversicy among cul-
tures and eraditions.

A dircct answer to these allegations under the title “OECD’s PISA
under Attack!” signed by almost 400 above all “rescarchers of: school
performance” (as they chose to present themselves) from all continencs
is without any doubt an illustration of the fact thac che academic sphere
is divided on most questions raised in The Guardian letter. Of course, |
have no intention to judge who is righe in chis dispute. ‘Lhe answer to The
Guardian letter is obviously an upshot of a quite quick reaction. "Lhere-
fore, the answer mainly succeeds in demonstracing cthac, at least, there is
a strong misunderstanding on the matter between members of rescarch
communitics, which are supposed to know what is there to know about
the testing of school achievement. Seill, T would dare to say thac the answer
scems somewhat weak. Tr essentially boils down to chis assertion: “PISA
student assessments, like other similar kinds of tests around the world,
have the same function of a thermometer in medical diagnostic.” (Ichi-
no, 2014) We can take chis as a statement on PISA being essentially justa
“neucral” instrumente. 'The medical metaphor, which is further claboraced,
seems to be unsatisfactory as an answer,' Beside chis, as ic appears to me,
the answer imputes to The Guardian leteer an intencion, which ic did not
have, saying chat it was “clearly aimed ac excluding comparable evidence
of student performance from educational decision-making.” ‘The “coming
out” into the open public space of the two academic groupings points to-
wards a need to rethink the role of PISA testing not only in order to fighe
social bactles in the academic arena, but also in order to distinguish be-
tween research resules and its (ab)uses, and chen to at least recognize dif-
ferences in justifiable approaches to such complexities as educational in-

Thesignatories o the answer to letter probably meant o address nojust the
academic community and. therefore. lllL. picked ahm'umu short-cut w readers. Sull it
should be pointed out that metaphors can be wicky. Let nic cite just one example ol many
similar notices (ol which carly ecxamples can be found also in Plato ¢ Socrates dulovuu

“Metaphoris helpful ‘and even indispensable’ asvehick o think 1l‘mnr abstr: hrphonnm
ema. bar one should be carcful nar to mistake the metaphors for the reality’ they ey ro
deseribe” [Boers, Demechelecr 1997 p. 1167 Iris also interesting, thar medie al nuhphnlt
arevery rmuch usedinm: any discourses on economy.

15
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sticutions. This would make possible to tell apart intellecrual, social and
political phenomena from genuine rescarch problems,

Another example of recent criticism of PISA, aimed at larger pub-
lic in the form of the movie Alphaber (2013), can be taken as an interest-
ing case of opening the eternal question of goals and senses of educacion, I
tend to agree with those observacions of the film, which see its grasp of ed-
ucation in today’s global world as a bic simplistic, pretentious, biased and
ceven misleading, bue seill che movie could be commended in ics main in-
tention to sound an alarm about current developments in education and
its role in globalisacion. Still louder sounds the alarm, which the film rais-
es in view of the forms of dominacion on the level of social practice in cor-
POTaLe management.

“Wagenhofer’s actmal beetappears to be not with schools bue with the

systemitsellwhich emphasizes blooddhirsey. profic-driven competition

over the prenatal connection humans feel to their mothers. With ap-

parent alarm, the (il cites sindies showing thae people lose their ca-

pacity lor ‘divergent thinking over time, which, it docsn't ke a diver-
gent-thinking genins to realize. necessarily follows [rom standardized

cducation.” (Debruge, 2014}

This perceprive observation, taken from the Ailm review, published
in onc of the most prominent film magazine, applics to che problems and
paradoxes, which PISA could not avoid cven if it eried no matter how
hard. As a parc of che activitics of OECD in the field of educacion, the
whole structure of PISA is having a stable support and necessary institu-
tional authority, but chis also brings abouc suspicions of apparent adjust-
ing of the research profile to the broader politics of chis intergovernmencal
organisation such as OECI) is. Declarations by PISA advocates chat the
testing, as it were, happens to be “just a neutral inscrument” rouses cease-
less arguments about the ethics of rescarch, which concerns social rescarch
even more than che research in natural sciences, since the eflects of the re-
sules might be hypothetically more complex and prone to manipulation.
‘Lhe rankings apparently generate various kinds of competitions wichin
and between countries and in a “erickle down” eflect screngehen debare-
able “neoliberal” socialisation of youngsters. However, ac the same time
PISA produces a huge amount of varying data, which many rescarchers,
independenely of their political views, find almose indispensable. Unfor-
tunatcly, politicians and policy makers see their usages in their own way,
which che rescarchers cannot always control.

16
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PISA, Neoliberalism

Anyway, many of these aspects were and keep being discussed in the glob-
al research communicy in less publicly exposed, but nevertheless strong-
ly controversial discourses. Many dispures, divergent studics, books and
articles predominanty in less agitated discourses ponder che social role,
impaces, advantages and shortcomings of PISA and also of other similar
assessments of educarion, done by methods of testing; many doubes are
raised as well aboue the benefies of rankings and benchmarking, as conse-
quences of testing. Other aspects of debate touch upon the impace, which
PISA has on the structure of the curriculum, for instance, in a direction
of stronger emphasis on one type of knowledge at the expense of the oth-
er: favouring natural sciences and mathemarics and diminishing the im-
portance of humanities and cricical chinking. Publications concerning
PISA are, of course, abundant, but one can quickly discern beeween those
studies, which more or less take the results of PISA tests for granted and
use them in order to come to terms with whar is going on in education-
al systems and those discourses, which take a cricical distance and observe
in various degrees of criticism ostensibly worrying eflects of PISA. ‘lhese
criticisms cannot be casily typified, but they are mainly based on similar,
albeic much more claborated, cheses as che main points of The Guardian
lecter, With a dose of simplification one can say that a part of world’s re-
scarchers in the ficdd of education and a number of scholars, mostly from
humanitics, take PISA to be above all an agency of globalisation along the
lines of global capicalism and its neoliberal ideology. Many critical authors
would agree with such propositions as this: “When we speak of neoliber-
al policies chroughout the world, it is not only because they exist in the pla-
ronic world of ideas or only because they constitute a space of possible op-
tions, but also, and perhaps above all, because we pur some of them 7nzo
action, and they arc followed by effects.” (Hilgers, 2013, p. 78) Furcher on,
similarly to Joel Spring, many authors are increasingly naming che bearers
of these options: “Neoliberalism is an important pare of educational dis-
coursces in IGOs, such as the World Bank, OECD, and WI'O, and with-
in national governments.” (Spring, 2008, p. 343) Propagation of (curricu-
lum and/or culture) uniformity and unfair competition, which is induced
through rankings of countrics according to a level of studenes’ “success”,
seems to be the mose frequenc reproaches. “At the school level, Program
for International Student Assessment (PISA) is the best known example
of international rankings and is an interesting example of how a transna-
tional organization such as the Organization for Ilconomic Cooperation
and Development gains influence in different ways over national educa-

17
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tion reforms in both its member and non-member countries.” (Parment-
er, 2014, p. 203) I cannot present here the whole spectrum of such criti-
cisms, of which some happen to be quite sophisticated and many of them
would probably deserve at lease the benefir of a doube also from PISA de-
signers themselves. As I mentioned in the introduction to this paper, cric-
ical actitudes in commenes on PISA are not new, therefore che signacorics
of The Guardian letter could casily poine to a large basis of theoretical ar-
guments on which their argument was buile. One of the mose heard voic-
¢s among the critics of the tendencies in educacion policices in the Ger-
man-speaking world belongs to the Austrian philosopher of education
Konrad Licssmann, who became especially upscr because of the PISA
rankings in league tables. “All relevant and also publicly widely debaced
decisions of educational policies from last years are either motivated by
an inferior position on the league table or by a wish to artain a beceer po-
sition on the list.” (Liessmann, 2006, p.74)" Liessmann’s points, of course,
do not end wich this. His whole argument concerns the confronting of all
them agencs of the neoliberal world and education, such as it has been con-
ducted after recent changes of curriculum and school management styles,
to the tradition of the Enlightenment and goals of education, as they are
comprised in the notion of Bildung, which is characreristically almost un-
translatable to English.

“Instead of the edncational aims ol the Enlightenment — antonony,

scli-consciousness. and spiritnal comprehension ol theworld . instead

of the educational goals of the reformist pedagogics — reallife orien-

tation, social competence and joy of learning — instcad of the educa-

tional goals ol the politicians ol neoliberal school — (lexibility, mobilivy

and employability — there is only one educational target: o withstand

PISAY {Licssmann, 2006, p. 75)

It should be noted chat Liessmann’s observation ascribes to PISA
that ic even transcends neoliberalism and its social aims by narrowing its
focus just on competition.

Written not much earlier, the book of Christian Laval had a large
echo and public impact in the I'rench-speaking world, the book claiming
that “school is not an encerprise”, which analysed the “neoliberal attack
on public school.” It goes without saying chat in Laval’s criticism, PISA
is blamed for its coneribution to the cule of efhciency, for the practice of
benchmarking and for culeure of evaluation as a system of control. (Taval,
2004) Mojca Straus and Neja Markelj represent a diflerene case of indicac-
2 Since Liessmannis work isn' reanslared in linglish borh cirations in this article are my own

reansharions from German. Theeefore, [am 1(.‘ounr"|h|(‘hu anv rhlno r|11rrcr< Josrin transh-
tion. The sime goes for ether translions of citadons from Slovenc.and Trench in this paper.
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ing the same general change in pereeptions of a social role and the mean-
ing of educarion due to PISA. Tn the contexr of their study on what PISA
results could mean for the decision makers in Slovenia, they wrote: “Ori-
entation to the development and measuring of competencies seem to be a
reflection of the emphasis on the function of education as the production
of human capital. Relocation of emphasis from knowledge to comperenc-
cs can also be seen as an example of the aforemencioned research to sup-
port decision-making in education.” (Seraus, Markelj, 2011, p. 37) 'lo con-
clude this parc of examining examples of criticism of PISA testing, lec me
cite a bit longer fragment, which confirms che point on the difference in
perceptions of PISA.

“PISA resules are frequendy discussed and debated in the policy world

and among education rescarchers. While PISA supporters painc a

bright pictre of PISA and how it can bolster edneation in today’s glo-

balized world. its critics draw actention to the negative consequences of

PISA. Education has, thanks to PISA, moved away from the enlighten-

mentideal of promoting personal developmentand ereating reflective

and calunrally aware citizens. owards an ideal ol educacion in the in-

terest olicconomic growth, promoting performativity. scandardizacdion,

and decontexwnalization  according o some ol'its eritics {cl. Carvalho.

2012: Lawn, zon: Mangezand [ lilgers. 2012). Advocates of PISA donot

consider this shile negative. On the contrary. benchmarking education

systems and testing che life skills needed in today’s world are claimed

to be a greac help, informing policy for education system development

{Schlcicher, 2013} {Hanberger, 2014, p. 2}

'Lhese observarions bring us to a question of causes and effeces. Did
PISA causc the advancement of neoliberal politics into the sphere of edu-
cation or did che complex development of neoliberal capitalism open che
rescarch space for PISA? Is a shift from cvaluating knowledge to cesting
competencies “restructuring” school as an insticution and ics complex role
in any society? However, while discussing criticism of PISA, one cannot
avoid worries, expressed in a different register. I'rom the “epic” times of
the first few cross-national studies, which were conducted by The Interna-
tional Association for the Evaluation of Educational Achievement (11LA), a
threat of cultural homogenization was indicated by many writers, PISA,
which stepped quite a bit later into the amphicheatre of international as-
sessment of school achievement, only serengthened such fears.

PISA, Culture
What has just been said uncics a licele bic the sericeness in che relation-
ship berween PISA and the notion of neoliberal capitalism, since the fears
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around the cultural impact of cross-national assessments of education ap-
peared already at the time, when neoliberalism was just an obscure theory,
cultivated by a group of scholars, cconomists and some philosophers, who
joined their ranks under the name of Mont Pelerin Sociery. Of course,
many reflections on PISA arc enunciated in the context of post-colonial
studics, gender studics and other contemporary forms of cricical think-
ing thac arc often associated with political anti-globalisation movements,
which also include a range of alternacive education praceices and experi-
ments. However, Tam not entering in chese inceresting debates since their
stress on complexicies and sometimes their atcention co details, exceed the
main focus of chis paper. Although the kind of criticism chac brings up
problems of cultural impact is much more multifarious chan juse the crie-
icism of “PISA’s neoliberalism,” there is a starting point, which could be
expressed, as follows:

“What are the polirjcs and sociology and :-mrhropolog}»' ofithe interna-

tonal testing movementasif ‘educational results were a sporting event?

The second comparative puzzle, which atraches to PISA is: in what

sense is it comparative edocation’ At what point do munbers become

orrepresent or stand {or cultures. and what needs to be explained abon

the enltures/mumbers symbiosis?” {Pereyra cral. 2on.p. 3)

However advancing from such points, opinions get increasing-
ly dillerent. Obviously, more than establishing any firm evidence of PT-
SA’s rransforming impact on cultures, PISA represents a reference poine,
which arranges quite a number of discourses on a relacionship of culoure
and cducation in our complex world. South Korea was always excelling
in {not only in PISA) cross-nacional schools assessmenes and at the same
time educators there seem to be “culture sensitive.” Surprisingly, the Kore-
an critic sees as a threar exacdy that educacional tendency, which in view
of most PISA critics is more supressed chan promorted by testing,

“In this tendency toward individnalized and ditferentiaced edncational

processes that are assnmed o foster students’ creativity and independ-

cnt rhinking‘ it is matnral o cridicize ‘waditional” Korean education,

whichiis poruayed to have limited stndents” exposure to individnalized

and ditferentiated curricula and instrucdon. I Towever. as I have shown

in ln}»'-work. therecent educatonal reform for individnalized and ditfer-

entiated education hasaciually redoced the strength of “waditional” Ko-

rean cducation. which helpedlow achieving and sociocconomically dis-

advantaged students mainain a comparatively high level of acadernic

achievament compared (o corresponding students in other counerics.”

{{ lyunjoon, 2o14.p. 3}
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Perceptions of PISA’s “cultural impact” acrually vary since most authors
arc aware thar there are other agencies of a global “culeural homogeni-
zation” that might have beneficed from PISA, which indeed tends to be
“culture-blind.” Tiducational systems and cheir elements (like curricula,
teaching methods, school management, and so on) of course change, and,
of course, they are always making part of culcural coneexe, “/.../for many
councrics in the world chac has happened is a shift in whae could be called
the topography of educacdion. Berween che carly ninceeenth cencury and
the carly twenty-first century, the map of ‘education” ieselfhas changed. Trs
contents, its institutions, and che people who populate ic have been recon-
figured.” (Cowen, 2011, p. 30) A quick “meta-analysis™ of PISA impacts
would probably show that educational systems seill conform co their local
social and cultural contexts — which are in cheir curn changing eicher in a
progressive or conservative direction — in spite of responding to some “in-
cicements” from PISA resules. China’s case is cypical in chis respect.

“i.../ onr analysis of the reasoning surronnding the PISA resules reveals

that there is a profound discrepancy between local political actors and

stakcholders on the one hand and independent rescarchers and over-

scas prolessors on the other. 'The discourse centring on the PISA 2009

results has reshaped the education disconrse in China. The case ol Chi-

ma is particularly interesting for edncation discourse analysis, becanse

the pre-PISA discourse had been characterized by the eriticism of the

exam oriented education and the seepicism of the eflectivencss ol the

5

cducation relorm.” {Zhang, Akbik, 2012, p.

[ am leaving many other aspects of the “culeural problem” of PISA
open, since the above-mentioned facers are maybe sufhciene to exemplify
the type of the problem.

Paradigmatic Divide

Lpistemological questions will always represent issues for dilferences
among researchers, Such questions, of course, open problems of meth-
ods, which are unavoidably intelleccually funded. Undoubreedly “che syn-
drome” of PISA consists of many components. As we can gacher from
many debates, these components are: conceprual diflerences, political per-
ceptions, and cultural contexes. However, fundamentally PISA is linked
to knowledge as is any education-related phenomenon, which means that
it cannot avoid paradoxes of “knowledge about knowledge” Philosophy
for centuries scarched for a universal model of knowledge. Hence, at least
two broad difterenc “paradigms” of reflexive knowledge persist. Philoso-
phers — of course with immense number of nuances — basically agree chac
these different paradigms could be idencified as a difference berween em-
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piricism and rationalism from 17" Century, or as the dillerence berween
positivism and transcendentalism (or constructivismy), or as the gap be-
tween Anglo-American philosophy and Continental philosophy. Some
would also argue that the split berween the two basic paradigms is root-
ed in Antiquity — for instance in the unfinished dialogue from Plato, Par-
menides, which left readers with unanswered questions on the relation
berween che pare and che whole — others, would see this splic in mediac-
val logics, and so on. In modernity and postmodernity, there were many
attemprs to overcome the divide, buc ic looks chat such ateemprs mostly
contribute to just new claborations of the rift. One of the modern man-
ifestations of the divide — between positivism and deconseruction — was
highlighted by Stanley Cavell, who certainly made a few steps towards
creating a field of mucual understanding,

“And I cite their positivism’s and deconsunctions| claims to what may

bescenasthe disco\-'cr_v of the originariness of writing overvoice, of SYS-

tem over individual intervention, of sign over word  since the appcal

to mathemacical logic for its ;ﬂgol'itlmu'c valne is an ;1ppc:-1| to its sub-

lime inscriptional powers (ol alignment, rewriting. iteration. snbstion-

tion.and so on}. Positivisi’s inscriptionality may be seen as in service ol

ahomogenization ol the licld of sense” (Cavell 1994, p. 83)

Cavell’s success in bridging the gap berween two “universes” of
thought made a scrong impression in such ficlds as culture, or, to be more
precise, in fAilm theory, as well as in some trends in philosophy icself. We
arc still waiting for “a Cavell” in the realm of che sciencific mind. As it is
well known, “positivism” is closcly associated wich (posicive or “cxact”)
sciences. Especially thanks to recent possibilitics to acquire and man-
age large amounts of data, positivism is also re-occupying the space of
social sciences, which through the work of Durkheim, critical philoso-
phers, existentialists, and so on, was for a long period a domain of think-
ing about the world in terms of the notion of totality. PISA is just one
of the phenomena in research chat makes use of the “posicivist” mechod-
ologies, which carve out their problem field from the social and culeural
complexicy. Such methodologies, no matter how well elaborated or spe-
cific in their founding they may be, lay claim chat the knowledge, which
they acquire by applying cheir rules and “tools”, is certain as it is firmly
“evidence-based.” Usually users of such methodologics — viewed as “par-
tial” by a range of anti-positivist critics — do not hesitate to give the “we
dorm’tknow” kind of answers for any problems, which are considered to be
outside of their methodological framework. However, this insisting on a
particular insight, “based on facts,” is seen as a synecdoche: the way PISA
test resules are presented strongly suggests thar mathemarics and natural
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sciences stand for entire knowledge, as well as, that such knowledge is cru-
cial for cconomic development. Of course, such a supposition can proba-
bly not be proved, since such cacegories of knowledge as historic memo-
ry and artistic sense have their role in any social system, and they operate
within the economy in a broader sense of the word, On the level of theo-
ry, the dillerences will probably never be seeeled, since anti-positivises will
always insist on an ateribute of “instrumentalicty” of such methods as che
ones, used in PISA.

‘'Lhis brict and very superficial explanation of cthe paradigmatic gap
can be taken as just one aspect of many reasons for “misunderstandings”
berween advocates and adversaries of PISA. However, by taking into ac-
count such sophisticared aspects of the dillerences, one can still find dara
- no mateer how much they are seen to be ideologically constituted, or
no maceer how they represenc only a reduced piceure of che “realicy,” and
so on — as representing something. Of course, one is free to decide what
they represent. Any decisions of actions in changing the profile of a na-
tional education depend on complex local contexes. In spite of credible re-
proaches, regarding whar is voiced as “homogenisation,” there is always a
space in local policics to advacate “good tradicions™ against mismacched
changes.

Conclusion

It is a truism to say that theoretical and practical constituenes of educa-
tion have always been ingredients of larger social movements. They mark
conllicting issucs in the politically determined power relations in che ed-
ucational ficld. In countless discourses, education keeps recurring as a
crucial agency of the social emancipacion, both from class or gender op-
pression and from other forms of cultural exclusion, but also as a precon-
dition for self-accomplishment of an individual. A huge incellectual in-
put into developments, processes and events in educational systems is an
inherent foree of social-cducacional movements. As an end of neoliberal-
ism is anxiously hoped for, there is a huge helping backlash of emancipa-
tory educational discourses. However, in lighe of the question on whether
PISA is the cause or eflect of seructural insticucional shifts, adapeations in
the economy, and so on, another question on the full pertinence of PISA
as a main object of such criticism is relevanc. Scholarly volumes of books
— let alone journal articles and other not strictly juse academic publica-
tions — chat deal with the role of education in social reproduction and in
movements for social change are growing almost exponencially.* 'Lhe out-

3 lorinstance, | myself wrore some fifteen book reviews for /i
Hamburg, Springertinthe past [our or five vears. \\lllc|Iprc'\t'nlt'd\lu(llc-'smlrc']llmn\}np
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cry against PISA in The Guardian leteer is therefore a kind of cumulacive
cllect of the growing bid for emancipatory education, which again strives
to recurn to a composition of educational ideals instead of the aims com-
prised in more or less utilitarian and rechnocrartic conceprs of increasing-
ly visible failure of such neoliberal projections as knowledge socicety, hu-
man capical, and so on.

“II'school has any sense nowadays, icshould awaken in all its forms the
Yes,

the hisworical modernivy was wrecked within modernism, in which

reason fmding oot the emancipacory characier ol knowledge. 2./

techno-scientific radonaliy demolished the subjeet Gsmjer). Let us find

anew its initial projectinadialogue bewween reason and the subjecttha

originated with the Renaissance and the Reformation stll alive ac Des-

cartes.” {Tabre, o1 p. 42)

Does all this mean chat such compararive testing as PISA, as its most
outstanding case, becomes obsolete? In spite of all criticism, the answer
should be definitely: “No!” It is visible already in The Guardian leceer thac
the authors oppose many features of presencations of the results (rank-
ings) and a number of other impaces of PISA, but testing as a relevant re-
scarch method is not really attacked. In a hinal analysis the poine of the
leteer boils down — quite like the point of the Alm Alphaber - to an our-
spoken condemnarion of the neoliberal society. OLCD is undoubtedly an
organisation of governments, which are entangled by the scructures and
neeworks of global capital and such “instruments” as PISA are “raking the
pulse” (to use the medical metaphor from the answer o che leteer, we talk
about here) of education, which operaces under such a syseem. Still, chere
is no reason to doube chat in the framework of complex methodology,
PISA docs noc deliver very interesting piles of different daca. For example,
in the volume of “overcoming social background” (OECD, 2010) it scems
that the PISA team is trying to react to some criticisms from the agencs
of “emancipatory currenes” since it gives very detailed data in the domain,
which is crucial for any chinking about a redemprive role of education, [ix-
plicit and well presented — even ranking in this case does not seem harm-
ful — daca on correlation becween socio-economic background and the
performance of students and schools, make it possible for far reaching
conclusions. 'The same goes also for a number of ocher such reports, which
follow after the main and controversial presentation of the resules of test-
ing. Slavko Gaber and his co-authors start from the example of France,

of democeacy and educarion. on problems triggered by the economic erisis. and <o on,
Ideology of neoliberalism and such conscquences as social incqualitices are analysed and
criticised inthese books.
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where only 38% of a generation who reach the educational credential, ac-
cumulace an adequate culeural capical.

«,

"‘t.()d:-l}" researchers reinforce their claims abone the il‘l}lqull(-lCY of

achicvements at the nacional level with the results of the already well-cs-

tablished international comparisons ol knowledge. 'They don't remain

only within dara, which show. thatin New Zealand and Sweden. there

arc 80% ol those, who ‘'may hope lor a good job, in Finland, 73% in Po-

Lllld 'cll]d Hllllg'cll"\" 'J]J(Jlll :70‘,‘"’ ]Jlll lI'IC}" 'cllS(J l;ll((‘ Lo account l]l(‘ re-

search resules of PISA and TIMSS, which allow valid pcr{:onn:-mcc

comparisons of cducational systemns and cmpirically lic analysis of na-

tional systems,” {Gaber eral, 2009, P-84-85)

Such comments by researchers of educacion are not very rare. PISA,
therefore, makes possiblc critical ;malysis, which even runs against its as-
sumed “ncoliberal and homogenising objectives.” No macter how well
any such criticism is founded, no macter how strong its arguments are, ic
should be recognised that even so the resting and the acquired data make
such criticism and its conceprual achicvements possible. Of course, once
would like to see more dialogue berween different “schools™ of compar-
ative research, as well as some pondering on the ellects of such presenta-
tions as, for instance, the league tables, within PISA organisation icsclf.
Qn the other hand, one should be aware that concroversies in as much as
possible unrestrained democracic public space generare breakehrough new
idcas and social movements. And chis holds true whether controversics arc
resolved or not,
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Slovenia on its Own Way Towards
Improving PISA Results

Urska Stremfel

Introduction

ISA (Programme for International Student Assessment) becomes a

prevalent assessment of the national education systems in the last dec-

ade (Hopmann et al., 2007; Pereryra et al., 2011; Meyer and Benavor,
2013). PISA resules, presented in comparative achievement scales, provide an
insight into how one educational system performs in comparison to other
systems and also how one educational system contributes to the achievement
of common goals of particular group of participating countries (e.g. Euro-
pean Union (EU) member states together decided a benchmark to have less
than 15% of low achievers' in PISA by 2020) (Council of the EU, 2009). Since
PISA results and results of other international comparative assessment stud-
ies” often becomes incorporated in the national educational targets, PISA
also helps to identify how successfully participating countries follow their na-
tional priorities and goals.” There is one additional insight that PISA allows.
‘The design of PISA, which is conducted in cycles, enables the monitoring of
changes in students’ outcomes over time. Such changes indicate how success-
ful education systems have been in developing the knowledge and skills of

1 PISA providesa profile of students’ performance using six proficiency levels. The low-achievers
are students, who do not reach the proficiency level 2, which present a baseline level of literacy
at which students begin to demonstrate the competencies that will enable them to actively
participate in life situations (OECD, 2010a).

2 E.g Trends in International Mathematics and Science Study (TIMSS), Progress in Interna-
tional Reading Literacy Study (PIRLS).
3 E.g Slovenian White Paper on Education (2011, p.25) states “At the state level we need to state

and map outa clear path towards the goal, that performance of Slovenian students in interna-
tional comparative assessment studies are at the top, thatmean atleast in the upper third of the
students achievement of the developed countries”
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15-year-olds. All countries seeking to improve their resules can cherefore
draw and learn lessons from those that have succeeded in doing so since
2000, when the PISA was firse conducted (OECD, 20104, p.13).

‘Lhe importance thac PISA has gained in the assessment and devel-
opment of national educational systems is often understood in terms of
transnational policy making (Meyer and Benavor, 2013). If we understand
the policv making as the solving the policy problems of / for socicry (Tass-
well, 1951), we can also arguc clmt it can be understood as transnational
problem solving (Scharpf, 1997). ‘That means chat PISA helps participat-
ing countries to underscand the weakness of cheir national educational
systems (in international comparative perspective) and also provide the
environment for Ainding the right solution of perecived problem. Despite
some theorertical reservadions owards considering comparacive achicve-
mene scales as the legitimate source of policy making (¢.g. Kodclja, 2005)
and exploiting their resules for politically motivated changes ac the na-
tional level (e.g. Stremfel, 2013), PISA has become widely accepred thar
these comparative achievement scales (called also league tables) present
an important source of the identification of national policy problems and
finding policy solutions in participating states (sce ¢.g Grek, 2010). As
such comparative achievemenr scales, if appropriately used, can presenc
an imporeant source not only for che assessment, but also for the develop-
ment of national educational systems.* Alchough one of the formally stat-
cd goals of PISA is to create an incernationally comparative evidence base
for educational policy development and implemencation (Wiseman, 2013,
p304), Waldow (2009) recognized that headline news about PISA is of-
ten more about “shock™ over cthe assessment results chan what the assess-
ment informartion contributes to discussions about long-term educarional
reform and improvement.

‘Lheorctical and empirical rescarches (sce Stremifel, 2013) show thac
participating countries become especially actentive to the PISA resules
when they perform below internacional (OLCD, LU) average. ‘Lhat eflece
was experienced also in Slovenia. When the PISA 2009 reading literacy
results were published and for the firse time since Slovenia had been par-
ticipacing in international comparative assessment studics, it showed thac
Slovenian students perform below international (OLCLD, EU) average,
the perception of the Slovenian educational system as a successful system

4 For morce theoretical insightabout the role the evaluation plays in the development o pub-
lic policies see Kustee Lipicer 2290

5 I hllll psand Ochs (20037 exphin rhat edncation policy shack |11}‘-}‘-0n<w|u n there isa de-
viation from the norm, often involving mediocre or low performance ie. below expecta:

1ons..
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was marred at the level of experts, policy makers, practitioners and gen-
cral public (Intervicws by author, 2012). PISA 2012 resules confirmed che
underperformance of Slovenian students in reading liceracy and empha-
sized the need for improvement of the performance of Slovenian students
in chat domain.

‘Lhe aim of the article is through the underscanding of PISA as trans-
national policy making, using the Slovenian PISA 2012 resules, is to show
how the policy problem of below average resules is identified by partic-
ipating member states and to illuscrate how the policy solutions for che
improvement of studenes’ performance in PISA could be found. In or-
der to illustrace the policy framework of improving PISA results, the ar-
ticle as a case study takes into consideration PISA reading literacy resules
{the domain in which Slovenia perform below OECD and FU average)
and students performance at the Proficiency level 2 (the level which Slove-
nia together with other LU member states chose for defining a common
benchmark “ro reduce the perecentage of low-achicving students to 159% by
2020").°

A research question the article addresses is “How to find a way to-
wards improving Slovenia’s PISA results according to che concepr of trans-
national policy making and policy learning cheory?”

‘Lhe article addresses the research question in the framework of pol-
icy analysis studics. The concepr of transnational policy making (in terms
of governance of problems and cransnational policy promotion) and theo-
ry of policy learning (in terms of lesson-drawing) are employed in order to
provide an in depeh insighe into the process of defining and solving poli-
cy problems in the contemporary educational policics. "Theoretical dispo-
sitions are further elaborated on in the case of Slovenian PISA 2012 resules
in reading literacy and erends in other participating LU member stares
from 2000 onwards. 'Lhe empirical data for the case study were gachered
by the analysis of the OI'CI1) and LU ollicial reports, as well as an analysis
of the respective Slovenian legislarion and strategic documents. In order
to provide an additional underscanding of the receprion of cransnational
policy making at the national level, the daca gathered by interviews with
Slovenian and FU representatives (policy makers, rescarchers, practition-
crs) from 2008 to 2012” and the resules of the survey about che receprion of

13 By wking into consideraton the policy approaches Jor improving the PISA results, the
article does not take into consideration the more substantive and pedagogicalapproaches
forimproving PISA resalrs,

- Dara garhered through semissteaetured interviews present an additional soucee ofinfor-
mationand were se d onlyto clarify thase openissucs thatwe were nnable to identity from
ouranalyses of official documents.
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the LU and international agenda in Slovenian educational space conduct-
ed in 2012 (Stremfel, 2013) arc used.

The article proceeds as follows. In the introduction, the topic and
its research framework (question, methods) are explained. In the frst sec-
tion, the article provides insight into how policy problems are construct-
ced in contemporary society with a special emphasis on educacional poli-
cics chrough che lenses of the concepes of cransnational policy making and
new modes of EU governance. In the second scetion, the possibilities of
finding a policy solution for the pereeived policy problem are provided us-
ing the framework of policy learning theory. Here the ardicle points out
ewo aleernacive understandings of PISA policy orientation (internation-
al policy promotion in cthe framework of OICI recommendations and
lesson-drawing from other participating member scates). In the chird sec-
tion, the article, with the help of the case study of Slovenian PISA 2012
reading literacy results elaborates on the difficulties of finding policy solu-
tion and improving PISA reading liceracy results in Slovenia. In the con-
clusion, the arcicle summarizes the key findings, which could be taken
into consideration by leading the way in order to improve Slovenian PISA
results on the basis of lesson-drawing from other successful LU member
STarcs.

Identification of National Policy problem(s) Using PISA
Results

“Policy problems are those social problems chat can be resolved and are be-
ing resolved by che state by means of inscrumencs and mechanisms ac its
disposal” (Fink Hafner, 2002, p. 105). In its widest sense, a policy problem
is understood as a deviation becween the present sicuation and a more de-
sired future sitnacion. Processing a problem is usually understood in the
sense of solving it. It means thar people stare thinking abour the means
of connecting or bridging the gap berween what is and whar should be.
Identification of a policy problem is therefore an important dimension of
problem processing. Governing depends on identifying sicuations as prob-
lemacic, acknowledging the expertise in connection with these problems
and discovering governing technologics that arc considered o be a suita-
ble response (Colebatch 2006, p. a13).

From the perspective of social constructivists, the formulacion of
(mostly trangnacional) policics turns into the governance of problems.
Policy-making actors are present in different spaces and at diflerent times
and they differ in terms of cheir experiences, values, norms and beliefs.
Common cooperation is only possible if they succeed in forming a com-
mon understanding regarding the necessity of cooperation (Paseer, 200s;
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Bernhard, 2011). The essential process in relation to this is a joint identi-
fication of the problem, which is a prerequisite for cooperation (Hoppe,
2011, p. 50). Governance, as transnational problem solving, takes place
when a group of countries recognise a common policy problem and unite
their eflores in making plans for its resolution, which is evident from a
jointly developed policy model. Governance based on transnacional net-
works in the ficld of education could not be considered as a national one,
as international comparative daca construce policy problems and devel-
op policy solutions beyond and beeween levels (NGvoa and Yariv-Mashal,
200%; Ozga ct al,, 20m). Together with the new conception of education
(where the main emphasis is on studenc achicvement), cthe development
of new policy inscruments (internacional comparative assessment stud-
ies, incernacional comparative achievemenc scales, benchmarks) guaran-
tees the capacicy of governance of the OLCI and the Luropean Commis-
sion, not only by means of monitoring and assessing national educacion
systems, but mostly by conscructing specific policy problems and thus en-
couraging special assumptions and an understanding of policy learning,
Grek (2010) argues that constructing a policy problem is necessary for es-
tablishing new modes of governance on the basis of more and more new
data, standards and new policy solutions. According to the new modes of
LU governance, member stares, when they perform below average in PISA
comparative achievement scale are faced wich criple pressure:

a) Performing below international (OLCD, LU) average

Comparisons based on PISA should not be viewed merely as a mechod,
but also as a policy and mode of governance (governance by comparisons).
Comparisons (commonly shown in internacional comparative achieve-
ment scales) result in definitions of good and bad education systems, le-
gitimise political actions and chus create a new mode of governance. They
mostly encompass a rationalistic approach to policy making, whercin (as-
sessed) participanes are implicicly under pressure to arrive as close as possi-
ble at whar is considered ‘the best in accordance wich special criteria with-
in acerrain contextof comparisons. In this regard, the leading assumprion
is that the most efficient (rationalist approach) and the most suitable (con-
structivist approach) decisions arc adopred on the basis of objective data
(March and Olscn, 1989). 'Lhis objective data, which PISA produccs, guar-
ancces the comparabilicy of educational systems and enable member staces
to identify and climinate che shortcomings of their educational systems
on the basis of mutual comparisons. According to Senberga (2005, p.1s),
international comparisons exert positive pressure on national political ac-
tors, thereby resulting in policy improvemences at the national level.
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The meaning being below average in PISA international comparative
achicvement scale for the prosperity of the participating nation is well
claborated in OTCD reports. OFCID (2o10b, p. 157) argues that “Lvi-
dence of the imporeance of reading literacy for che success of individuals,
cconomices and societies has never been stronger. Past experiences suggese
chat there are enormous cconomic gains to be had by OECD countries
that can improve the cognitive skills of their populations”. "Lhe idea thac
the performance of member scates in PISA is an indicacor of cheir further
cconomic developmene draws atcention to PISA resules across the world
and cxerts pressures on participating member states to perform well (thac
is above average) and therefore ensures their international economic com-
petitiveness and the well-being of cheir nations.

b) Now-attaining of EU benchm.ark and common goals

The underlying logic of the concept of governance is thar socicty needs
mechanisms for defining common problems, establishing collective goals
in order to address and solve these problems, and developing and imple-
menting policy inscruments by means of which the goals (outputs) will be
achicved (Picrre and Perers, 2000). Grek (2009) belicves that within ous
put-oriented governance, data and its management play a key role. Data en-
ables governance through goal screing, whereby participant outpur is di-
rected towards achieving goals. Upon publishing, this data serves as the
instruments of encouragement and judgement of participants in terms of
their outpuc. It chus simultaneously conerols the autonomy of the actors
operating wichin the contexe in relation to how they will achieve their
goals. Lhis is a system of discipline based on the judgemenc and classifica-
tion of participancs in achieving (jointly defined) goals.

Grek (2009) argue that one of the most visible examples of out-
put-oriented governance is common LU cooperation in the held of edu-
cation. In order thar cheir educational systems could importantly conerib-
ute to the development of FU smare, sustainable and inclusive growth as
defined in LU 2020 strategy, LU member states agreed on common edu-
cational goals, benchmarks and indicators, which they tollow and moni-
tor together, PISA dara is used for one of the benchmarks, which staces
that by 2020, the share of 15-year-olds wich a low achievement in reading,
mathemarics and science should be less than 15%.

Since a benchmark has been commonly agreed, member staces fecl
responsible to effectively coneribuee to its actainment. 'Lhe member staces’
responsibilicy is screngthen also by the publications of the European Com-
mission (see for example Luropean Commission, 2013), which by analys-
ing the progress towards actaining particular common goal at che LU lev-
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¢l, points out the member staces, which che most and the less successtully
contribute to its attainment. Auchors (e.g. Alexiadou, 2007) argue thac
these publications present a subtle pressure on member seates on the basis
of “naming and shaming” and encourage member staces to improve their
PISA resules and consequently eflectively coneribute to commonly agreed
benchmarks and goals.

¢) Non-attaining of national goals

[impirical scudy (Stremfel, 2013) revealed chat in Slovenia, che interna-
tional comparative assessmene studies (including PISA) are regarded as
an objective indicator of the knowledge of Slovenian students and thac
they allow idencihcacion of policy problems when ic comes to Slovenia’s
below-average achievements in comparison with the incernacional (EU
and OECD) average. The importance of Slovenian performance in these
studies is highlighted also in che White Paper on Education (zo1r, p. 25),
where it is stared: “Ac the stace level we need to stace and map ouc a clear
path towards che goal, thac performance of Slovenian scudencs in incerna-
tional comparacive assessmene studics are ac che top, thac mean ac least in
the upper third of che scudents” achicvement of the developed counteries™

‘Lhe international comparative assessment studics are therefore un-
derstood as an instrument of excernal evaluation of che national educa-
tional syscem, Public policy evaluation is generally defined as any assess-
ment of the public policy effects and provides information, whecher che
objectives of che public policies are being achieved (Dye, 1995, p. 321).
When che results of che evaluation show chat public policy does not suc-
cessfully follow its objectives, it calls for che abolicion of public policy or
its improvement,

In this section, it is presented how non-atcainment of che nacional
cducational objectives (related also to the (below average) performance of
studencs in international comparacive assessment studies) is cheorerically
perceived as a policy problem. In the nexe section, the article presents two
distince theoretical ways of resolving these policy problems through che
lenses of transnational policy making.

PISA Policy Impact: From International Policy Promotion
to Lesson-drawing

Authors (c.g. Meyer and Benavor, 2013) argue that PISA does not allow
only the idencification of policy problems, buc on the basis of ics resules
also policy solutions can be provided. That is usually understood in terms
of PISA strong policy orientation and its policy impact on member stares
(Grek, 2010). We consider thar PISA policy impact in terms of problem
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solving can be understood from two distinet types of policy learning:
international policy promotion and lesson-drawing (sce Holzinger and
Knill, 2006).

a) Policy impact as international policy promaotion

Cross-nacional policy learning is stimulated by the construction of in-
ternational comparative achievement scales ranking national policies in
terms of performance to previously agreed criteria (Grek, 2009). In con-
stantly searching for new policy ideas, disseminating best practice and
evaluating national policy performance, international institutions (also
OLCD) function as mediators of cross-national policy learning, urg-
ing national governments to adopt successtul policy models (Kern et al.,
2000, p. 10 in Holzinger and Knill, 2006, p. 22). Since it is believed thae
international institutions promote the spread of distinct policy approach-
¢s they consider particularly promising, this process is understood as in-
ernacional policy promotion. Countrics chat deviate from recommend-
cd policy modcls or rank low in international comparacive achicvement
scale face pressure to legitimate cheir policy approaches in lighe of “in-
ternacional scrutiny” and are motivared to adopr chese certain policy ap-
proaches because of legitimacy pressures of the international institutions
(Holzinger and Knill, 2006, p. 22).

Carvalho (2012, p. 173) argues that having in mind the concepr of a
public policy inserument, one may say that PISA is driven by a specific “prob-
lemarisation” of the role of education in contemporary times and by a specif
ic model for the regulation of the educational sector. Wich ics international
comparative achievement scales publicising which countries are progressing
in che righe direction and which are falling furcher behind with respect to
student achievement, PISA steers participating nations towards a particular
model of curricular and structural reform (Takayama, 2012, p. 148).

Recommendartions resulting from expere discourse are based on the
strategy of comparison and attempr to impose similar answers for difler-
ent national contexes. In diflerent couneries, the QOECD recommenda-
tions have been accepred as valid among policy makers and stakehold-
crs on the basis of the authoritative characteristic of knowledge included
in these repores (Grek, 2010, p. 398). An importanc factor of the readi-
ness to accept these recommendations is uncertainey wich regards to how
to improve their resules in incernacional comparative achicvemene scales
(Ndvoa and Yariv-Mashal, 2003; Grek, 2010). Under chis approach, then,
PISA is scen as a way of gradually solving national problems by moving
problem solving capacity from the national to the supranacional level (see
also Alexiadou, 2014, p. 128).
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Bicber and Mareens (2011) explain, that OLCI) from the PISA resules
draw recommendations for policy-making by concentrating on factors
tha are positively correlated with student performance in PISA, though
without claiming a causal relacionship. "Lhese recommendations (included
in international thematic reports or specific country reviews) range from
racher implicic to very explicit statements, L'or example, OLCI) Fconom-
ic Review for Slovenia, which refers also to PISA resules, provides the rec-
ommendations considering che efficiency of Slovenian basic education. In
the Review (OTCD, 2011, p. 1), it is stated thar “saving could be gained
by enhancing spending efhciency in carly childhood and basic education,
which are plagued by high costs due to low pupil-teacher racios, small class
sizes and high numbers of non-teaching staff. Merging schools and ex-
tending catchmene arcas, while taking into account other socio-cconom-
ic considerations, could bring significant efhciency gains”. Therefore, the
OLCD Liconomic Review, by proposing very concrete and economic ori-
ented measures, which does not take into consideration the parcicularicies
of the Slovenian national context (Educacional Rescarch Institute, 2o11)
could be seen as international policy promortion.

Although international policy promotion in the situation of uncer-
tainty about how to improve PISA results could be an aceractive idea for
participating member states, even more so when PISA is understood as
an objective and neutral evaluation of a national education syscem (Inter-
views, 2012). It is worth mentioning that such international policy pro-
motion erodes the tradicional idea of member states sovereignty over their
national educational syscems (e.g, Walkenhorst, 2008; Zgaga, 2c11). On
onc hand, some authors arc concerned about incernacional policy promo-
tion and sce it as a portfolio of best practices imposed to national gov-
ernments by global actors (c.g. OLCD, EU). On the other hand, some
authors (e.g. Steiner-Khamsi, 2012, p. 3) argue that cravelling reforms sup-
poscdly represent best practices or international standards thae have been
transferred successfully from one country to another and regard poli-
cy making as a rational underraking, and view policy learning as exam-
ples of lesson-drawing, thus one of the more desirable outcomes of evi-
dence-based policy making.

b) Policy impact as lesson-drineing
Lesson-drawing’ is scen as a pragmatic tool for identifying and cransfer-
ring “best practices” from one context to another with the goal of solv-

] Apolicylessonaceording to Rose 11993, p. 27} is "a demailed canse-and-effeer deseription of
aserofactions thar government ean consider in the lighr of experience elsewhere, includ-
ing a prospective evaluation of whether whar is done clsewhere conld someday become

efective here”.
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ing problems and improving educational systems in diflerent national
sectings (Rose, 19913 1993). In the case of lesson-drawing, an individual
country searches for foreign examples and decides on its own to what ex-
tent and in which way it will “learn from others” when modifying, im-
proving or making new national policy. A particular country cherefore
voluntary decides on its own from which councry ic will learn from and to
what cxtent, as well as how, it will monitor any (new or amended) policy
adjustments (including ics implementation), and to whom - if anybody ac
all — ic will repore ies suceess to (Fink-Hafner e al., 2010, p. 19).

In the lesson-drawing the decisions are based on scarching for the
means to pursue valued goals in a systemaric and comprehensive manner,
reviewing policy in the lighe of past experience and other available infor-
mation to make adjustments where necessary (James and Lodge, 2003, p.
181). The presumption is that actors work in rational accounts. The ques-
tion of “how to improve”, guides specific mechanisms for improving, in-
cluding sources and ways to analyse evidence (James and Lodge, 2003, p.
190). Lesson-drawing (when used for resolving identified policy problem,
improving national educational policy and consequently improving PISA
resules) therefore requires serious scientific investigation.”

According to Rose (2002) lesson-drawing should be implemenced
very carcfully by following ten steps: (1) Diagnosing your problem; (2) Ex-
amining where to look for a lesson; (3) Investigating how a programme
works there; (4) Abstracting a cause-and-cllect model for export; (s) De-
signing a lesson; (6) Deciding should ic be imporeed?; (7) Identifying re-
source requirements and constraines; (8) Lxploring the problem of con-
text; (9) Bounding speculation through prospective evaluation; (10)
Identifying foreign councries as positive or negative symbols.

After presenting two theoretical insights in PISA policy oriencation
and policy impact (international policy promotion and lesson-drawing),
it is inceresting to see how OLCD itself understands PISA policy orienta-
tion. OECD (2003, p. 16) states: “Key features driving the development of
PISA have been: its policy orientacion, with design and reporcing meth-
ods determined by the need of governments to draw policy lessons”. As
scen the OECD definicion doces not involve any specific type of policy
learning and therefore (at lease ofRcially) leaves the space for employing
diflerent eypes of policy learning from PISA resules open.

9 Philips (2015 p. 2990 argues that in addition o fa) serious scientific investigation. there
could be also other motives for Jesson-drawing; (b populu‘LouLLpLinnsnfthg superiority
of other approaches ta the educarional qnocnonc ict politically morivated endeavoures o
seck reform of puwmon by identitying a clear contrast with the sitnation elsewhere: ‘d
disrorrion jexaggeration’. whether or nor deliber are, of evidence from abroad to highlight

perceiv ed deficiencies a home.
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Taking into consideration the importance of preserving the sovereignty
of national states over the development of their educational systems (e.g.
Walkenhorst, 2008; Zgaga, 2011) and the Slovenian experience with the
de-contextualized OECD recommendations (2011) to its educational sys-
tem, we consider that it is important for participating member states (also
Slovenia) to find their own policy solution to identified policy problem
(below-average PISA results). In the next section, the article therefore pro-
vides a more detail empirical insight in the lesson-drawing as a promising
strategy for improving below-average PISA results using the case study of
Slovenia.

PISA Policy Problem in Slovenia and a Way Towards

its Solution

When a state identifies policy problem according to its below-average per-
formance in PISA and decides to solve it by the lesson-drawing (drawing
lessons from other (successful) participating states), there are some theo-
retical dispositions developed which can assist and guide individual states
towards that comprehensive process. In this section, the article tries to
provide some empirical insight into first two of the Rose (2002) ten steps
for learning from abroad, presented in the previous section.

Figure 1: Slovenian reading literacy resules of PISA 2012 as a policy prob-
lem

Source: OECD (2013a); European Commission (2013).

The first step of lesson-drawing, according to Rose (2002), presents
the identification of the national policy problem. Rose (ibid) argues that
when political dissatisfaction is high, and especially if it is unexpected,
there is often confusion about what exactly the problem is. Figure 1 shows,
why Slovenian reading literacy results of PISA 2012 could be understood
as a policy problem according to the three perspectives presented in the
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first section of the article ((a) performing below international (OFCD,
LU) average; (b) non-attaining of LU benchmark and common goals; ()
non-attaining of national goal)).

TFigure (a) shows that mean score of Slovenian students in PISA 2012
reading literacy was 481, while the OTCI) average was 496 and the U
average 489. Figure (b) shows that 21,1 % of Slovenian students could be
considered as low achicving students according to PISA 2012 reading lic-
cracy resules (¢.g. not attaining the second (basic) level of reading liceracy).
‘Lhac means that Slovenia does not successfully follow che EU benchmark
of 15% of low achicvers in PISA by 2020. Figure (b) also shows that per-
centage of low-achicving students in reading liceracy in Slovenia (21,1 %)
is higher than on the average in the LU member states (17,8 %). Ligure (¢)
shows that taking into consideration PISA 2012 reading literacy resules,
the Slovenian long-term goal “to perform in the first chird of the most de-
veloped countries™ was not reached. 'Lhe average main score of the firse
third OLCD states was s2¢, the main score of Slovenia was 481. Results
presented in figures 1 (a), {b), (¢} therefore show that according o all chree
criteria performances of Slovenian studenes in PISA 2012, reading liceracy
could be pereeived as a policy problem.

It should be noted thar according to all three perspectives, the policy
problem was recognized with reference to the external measures. Even the
national goal was stated in terms of ranking in international comparative
achievementscale and does not provide a detailed insight in more subscan-
tive national goals and prioritics. According to Rose (2002, p. 6) stating
chat “there is no poinc in looking abroad for a remedy if you do not know
what the problem is ac home”, Slovenia has not realized che firse Rose step
of successful lesson-drawing yee. In order to empirically explain how non
defined national goals and priorities can hinder the further process of les-
son-drawing according to Rosc (2002), at this point of the article we move
to his second step of lesson-drawing that is to the question “Where to look
for alesson”?

Rose (1993, p. ixx) argues thar lesson-drawing occurs across time
and space and is both positive, leading to prescriptions about what oughe
to be done, and negative, in terms what not to emulace, Although there
are some suggestions about the usefulness of concentracing on the failure
of other member states, (see Radaclli, 2004), authors (e.g. Hemerijeck and
Visser, 2001) it is argued that it is more promising to look for lessons from

T Although in the Slovenian White Paper on Ldncation ic is not exactly defined. whar is
considered under «the most developed countrics.-. we taok into consideration rhe reenles
of the QLCD member states. QOLCD s often called wthe club of world's most advanced
countries« 1OECD. 22140
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Table 1 Wdendification of the maost successiul EU member staces in fol-
lowing the EU benehmark

PISA cyele/ 1rend

o 2000 2003 2006 2009 2012 (2000~
member state

2012)

Austria |>,‘49\\“, 207 ’_I.j°«'5 '9-5\"" gt
Belgium 1905 \7.9% 19.4% =% . 2.0%
Bulgaria ot SLI% AL 10,4
Crodlia ‘ ‘ 215% 2250 -
Crech Rt'})ll!\| W T75% 19.3% 148 13T% 16.9% oG
(.—:‘\-‘ prus 8%
Denmark 17.9% 165t 16 15.2% 469 539
Lstonia 15.6% 13.3% a1%
Finland 7% 57 % 4.8% R.1% 11.3% 4.3%
'rance 15.2% 17.5% 1L7% 198 18.9% -37Y%
Germany 22.6% 22.3% 20.0% 18.5% 14.5% 8.1%6
Cireeoe 144% 25.3% 3% 22.6% 1%
Hu ngary 1T 15% TT.6% 197% 37%
Ireland [TRERN 1.3 12.0% 17.2% 268 1.4%
lta l}' 1RGN 23.89% 26 4% 210% 19.5% EIYEN
| arvia RENRY 1R % 21.2% 17.6% 17.0:% 15.1%
Iirhuania 25.7% 24.3% 21.2%
.uxemburg, 227% 22.9% 26.0% 22.2%
Netherands 1St 15.0% T4.3% T4.50%
Poland 23.2% 16.8% 16.2% 15.0% 10.6% 12.6%
Portugal 16.6% 21.9% 14.9% TT.6% 188 8%
Romania 3% $3.5% $104% 3740 s
Slovakia ‘ 140% ‘ 27.8% an 05 A% 20,
Slovenin 16.5% 201% AL
Spain 16.5% L% 19.6% 183% 2%
Sweden 136 13.3% T53% 17 4% 17% T %
Uhited X .
Kingdom st 140 16.6%

Source: ORCD DLoial,
thosc who succeed. However, which cducational system could be consid-
cred as successful according to the PISA resules? Although we agree chac
there is no one way to answer this, in this article, we adopt the OECD
(20104, p. 14) understanding of successful states as not just top-scoring,
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but especially those ones which are rapidly improving from the firse PISA
cycle in 2000 onwards. OECID (20104, p. 13) explains:

“The design of PISA does not juse allow for a comparison of the rel-
ative standing of countries in terms of their learning outcomes; it also en-
ables cach country to monitor changes in those outcomes over time. Such
changes indicate how successtul education systems have been in develop-
ing cthe knowledge and skills of 1s-year-olds. All countries secking to im-
prove their resules can draw encouragement — and learn lessons — from
thosce thac have succeeded in doing so in a relatively short period of time.”

‘lable 1 shows the trends of the EU member states” PISA read-
ing literacy performance since 2000 in order to idencify chose member
states, which were the most successful in improving the results of their
low-achieving students and che most successfully follow the LU bench-
mark “to reduce percentage of low-achievers in PISA to 15% by 2020™"

‘Lhe'lable 1 shows that among 28 U member states, 18 of them have
been participacing in all PISA cycles (2000-2012). l'or these member states
crends in the percentage of low-achieving scudencs are presented. It shows
that 13 of the member states succeed in reducing the percentage of cheir
low achicving students, and in 5 of them, these percentages from 2000 to
2012 increase. The table also shows that the most successtul LU member
states in reducing the percentage of their low-achieving PISA students in
reading literacy are Poland (12,6%), and Germany (8,19%).

OFLCD (2010a) claims that success of such a diverse group of coun-
erics in raising che level of their scudents” performance in reading indicates
that improvemenc is possible regardless of a country’s contexe and where ic
starts ouc from. Similarly, European Commission (2013) recognizing that
the EU as a wholc is lagging behind in its challenge to reduce the share of
low achicvers in reading, points out chac this trend doces, however, disguise
large differences found berween and within EU member states. By indi-
cating the concrere member states and their improvement, the Iuropean
Commission does not only exert the pressure on some member states on
the basis of “naming and shaming” but also indicate the councries, from
which the lessons could be drawn. ‘Lhe Luropean Commission (2013, p.
5) states: “’Lhe reasons why some member states succeeded in significant-
ly reducing the share of low achievers may serve as an inspiration for other
countrics that are scruggling to overcome similar challenges or even face a
deteriorating sicuation.”

n Althongh OLCD idenrifies rrends in results of participating, conntrics on a special meth-
adology isee QOLCD. 231 which measure teends only berween the eyeleswhen the mach
was a main resring domain, we have present rrends from rhe 220 2 onwards which is also
the esiablished practice ol the LLUL
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lable 2: Overview of the performance of the most suceessiul member in
ﬁ}“owing the LU benchmark by ditferentindicarors

Indicator : member state Slevenia Poland. Germany
Percentage of low achicvers 2= 23.2%
Percentage of low achicvers 2212 A% TG
Percentage of low achicvers ditterence o .
o . TL6% &%
212
Percentage ol highachievers ) 5.9% $.%9%
Percentage ol highachieversizoz! 5% 1% $.9%
Percentage ol high achievers 2:2-1- $1% 1%
ge ol hig] ,
Ciap between 9:sthand 13th percentiles . .
. ) 260 points 284 polnts
7_3 L .
.|p|u tween oothand eorh percentiles . ) .
) 236 points 222 poins 237 poinis
2002, : .
(.‘||A-|n~_.~:~ in gap between yoth and 1oth L )
T 38 points 47 points
percentiles | 2ore- :
Proportion of toral variation c‘\'phlnod by . N
SR 597
Yerween-school variancc ian=0 ¥
PI'OPQITiOI‘I of roral variarion cxphinr:d. l‘s\f - . e
. ) Lol ; 41.8% 43, 4% 67.2%
bewween-school variance (29,
Change in proportion ol'total variation
cxphined '.{\,' bewween-school variance 3. 4% 3.2%
\7_ JTa-1T
Re Lun»mhnp setween reading performance
and the PISA index of cconomic. social and 4 points 52 points
culturalstarus (FSCSiiaec:)
Relarionship berween reading performance
andthe PISA index 01'0( enomic, social and 39 points 44 points
culrur: 1|~nru~ .
t_.h;mgc inrela Lionship between rc‘{ding
erfonnance and the PISA index of . .
1 L $ point
. . er e oinl oints
econotnic, social and cultural stawus | LSCS? b F
\L g Lv.fJthI
Diflerence in performance between native
\I.ll(l( nisand stude m\-\«nllnnnnx_mnu 84 points
Sackground (2o
Ditference in pcrfcn'm ance berween narive
studentsand studenrswith immigrant 56 peoints
Yackground (2rn9)
S
Changein ditterencein performance
'»cmccu n{u\e «Lchan ‘{uJ sLchuL« with - 28 points

Source: QLECD :'\1010;1: ro132: 2013b0,

Since some authors (sce Scremfel cc al., 2014) argue that one indi-
cator cannot provide enough insight in the functioning of the individ-
ual educarional syscem, Table 2 shows how in LU member states, which
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states succeed the most in following the LU benchmark (reduce a num-
ber of low-achicevers in reading literacy), the which trends in other indica-
tors have changed.

Table 2 shows that Poland and Germany, which succeed the most in
following FU benchmark (reducing the percentage of low-achievers), were
not as successful in other sclected indicacors. Estimating which of them
would be the mose appropriate to learn from in order to improve Sloveni-
an PISA resules and successfully follow the EU benchmark is cherefore a
comprchensive task. Lhe review of erends in differenc indicators shown in
'lable 2, first of all requires chat a learning country (Slovenia) define con-
crere goal about which set of indicators ic would like to improve upon.
One single benchmark (defined at the EU level) is too broad and cannoc
provide that focus and learning the state should find icself, Iven OLCD
(20104, p.4) recognized chat “PISA results suggest that the countries thac
improved the most, or that are among the top performers, are those thac
establish clear, ambitious policy goals (...).”

Conclusions

If a new mode of governance in the FU is viewed as governing, steer-
ing and supervising actors (Kooiman, 2003, p. 3), for them o partici-
patc in collective policy problem solving and chus achicve che pursued
goals jointly (Pierre and Pecers, 2000), the highlighted lack of claricy
of ¢ducational goals both at the supranational and the nacional level:
(@) opens up room for political manipulation of incernational organi-
sations (Borrds and Radaclli, 2011) or (b) presenc a huge obstacle on the
way of improving the results on the basis of lesson-drawing, ‘Lhe wide-
ness and openness of goals (and consequently their lacking claricy) al-
lows the development of legitimate, reasonable and good policies and the
(imaginary) common good in the contexe of social learning (Borrds and
Conzelmann, 2007) and therefore pursuing a specific not necessary evi-
dence-based educational model.

With apparent PISA neutrality LU and OLCI) steers the member
states towards achieving specific educational goals. The TU benchmark
(reducing a number of low achicvers to 15% by 2020) facilitaces assessments
and comparisons of member states’ achievements (vusput-oriented govern-
ance and governance by comparison) in pursuing the common U goals.
PISA comparative achievement scale thus exerts dual pressure on the LU
member states. ‘Lhe primary pressure to perform well is related to secur-
ing the international competitiveness of the state. ‘lhe secondary pressure
to perform well is related to avoiding the blaming and shaming by the lu-
ropean Commission and by other member states for not attaining com-
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mon agreed goals (Alexiadou, 2007; Toannidou, 2007). Once a member
state pereeives a policy problem (related to lack of cconomic competitive-
ness) following its ranking on PISA achievement scale, the bese models for
solving the problems in question (governance of problems) have common-
ly already been developed at the OLCD level. In the article, chis is shown
using the example of QOLCI) Iconomic Review for Slovenia (2011). In che
casc that member staces follow these recommendations, che presented dy-
namics facilitates the deepening of the OECD cooperacion in the field of
cducation towards whac is preferred by the OECD (international policy
promotion), while the member states have over che past few years — in che
circumstances of the cconomic crisis — been following the OLECI more so
than before, aiming to maineain their compertitiveness within the knowl-
edge-based economy (also see Tsarouhas, 200y).

However, it is also necessary to be aware of the face thar actors have
diflerent sources for a cricical appraisal of the knowledge provided by in-
ternational comparative assessment studies and an ellective use of that
knowledge for development of their national educational syscems, In such
a context, deep and careful reflection abourt che nature of knowledge and
its mobilisation within public policy is essential. "Lhis raises a question of
whether the use of (international) comparisons as a mode of governance
has not resulted in excessive legitimacy of knowledge they produce and
whether i is time for actions towards a diversicy of knowledge types, com-
municated by means of knowledge-based governance tools (IDelvaux and
Mangez, 2010).

The main implications of understanding PISA as transnational
problem solving would therefore be that che expert knowledge, which
the PISA and ocher international comparative assessmenc scudies provide,
should be used ac the nacional level in accordance with neoposicivist and
critically rational means of “speaking truch to power” and not in accord-
ance wich the incerpretative and neopragmatic means of “making sense to-
gether” (Hoppe 2011, p. s5)." In this author’s opinion, the role of nation-
al experts is to asscss whae daca (from PISA and international comparacive
asscssment studies) and proposals for solving the idencified policy prob-
lems are to be taken as legitimare and definice in implementing the chang-
¢s and improvements in the national system (Wiseman 2010, p. ). That
was already recognized, when the OECD Lconomic Review for Slovenia

12 Expertsand the expert knowledge would thus be used inan instrumental sense ol making
the right decisions and not for the advocacy of political decisions and the ideology of su-
prs mmnml and marional’ political acrors iStonc. 277 lones, 2 29; Nasschi and Demez-
v, 2o

. Afrerall.in Slevenia some in-deprh erirical do libeearions e garding rhe inon-use
n{“ expert knowledge in (dlh ation policy making have alecady been underraken as well
Caber. 2= l\odc‘lll Frand might be wortlh rec On\l(l("flllt
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was published and national educational experes warned about some of ies
misleading conclusions.

The appropriate use of expert data, which can be acquired from
PISA and ocher international comparative assessment studies, can facil-
itate the preservarion of distiner national characteristics and the qualicy
of the education system and make thougheless acceprance of internation-
al policy promotion of cerrain educational models much more unlikely
(Grek, 2008). In order to preserve the sovereigney of national stace over ics
educational system, the article cherefore suggests thac instead of an uncric-
ical reception of the international promotion of certain educacional mod-
el (OLCD, 2010¢; Hanuschek and Woessmann, 2c11), the more promis-
ing alternative for improving PISA resules is lesson-drawing,

If we understand the policy problem as the deviation between the ac-
tual current sicuation and che desired fucure sicuation, more emphasis in
Slovenia should be put on the concretization of the desired fucure sicua-
tion in terms of concretization of the national educational goals. ‘Lhe argu-
ment is that the I'U benchmark (to reduce number of low-achievers to 15%
by 2020} and Slovenian strategic goal (to perform in che first chird of the
developed countries in international comparative assessment studies) are
too broad to identify concrete policy problem, to provide a solid base for
national educational reform and to target specific policy measures for im-
proving PISA results and pursuing cthese goals. In addition, Lable 2 shows
that monitoring one single indicator (reducing number of low-achievers
to 15% by 2020) is not sullicient for in depch u nderstanding oflong-term
performance of successful member scates, which is necessary in order to
draw lessons from chem and to find their own way of improving PISA re-
sules. One single benchmark / indicator therefore cannot provide an in
depth insight into which policy measures U member states should focus
on, which measures have succeeded the most in reducing the number of
low-achievers in their educational system (Germany, Poland), which have
been employed and how these policy measures have impacted ocher in-
dicators, as well as which arc important for ensuring cquicy and quali-
ty in their educational system. Since the lesson-drawing is a timely and
expensive process (Rose, 2002), it is even more important that staces do
not make a mistake already in cthe first ewo steps of learning from abroad
(identifying of policy problem and finding a state, from which they will
learn from). If we took into consideration the theoretical dispositions (of
international policy promotion and lesson-drawing) presented in the arti-
cle, it seems chat the main policy lesson for Slovenia from PISA resules
is that clear goals should be stated and then followed to more overreach-
ing goals — not only to perform in the firse chird of the mose developed
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participating countries in international comparative achicvement scales,
but more importantly to be aware {(on the all levels of the educational sys-
tems), which educational goals we are following in order to contribute to
the welfare of the nation. PISA resules should therefore be seen as the ex-
ternal mirror for inding and monitoring member states own ways of im-
proving educational results and not a goal in icself.
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Looking Back at Five Rounds
of PISA: Impacts on Teaching
and Learning in Germany
Christine Silzer and Manfred Prenzel

he 3 December 2013 was quite a happy day in Germany. When the re-

sules of PISA 2012 were released to the public, the picture looked grat-

ifying and the conclusion to be drawn was that Germany did well in
educacing their youth and preparing young people for their lives after com-
pulsory schooling. The fact that Germany performed well above the OECD
average in all three PISA domains was considered good news, although there
was still a gap between Germany and the internationally top-performing
countries. I PISA 2012 had been the first round, the results probably would
have been received less positively. In contrast, with reference to the results of:
the first round, known as the German “PISA-shock”, it becomes quite clear
what a distance lies between the student performance in PISA 2000 and in
PISA 2012. The above-average results in PISA 2012 can therefore be seen as a
common achievement between several players in national education policy,
research and practice.

This article discusses the development ofieducational outcomes in PISA
between 2000 and 2012. The question guiding the paper is: Which factors
have contributed to a uniquely positive development and overall improve-
ment ofistudent performance? First, a few central results of PISA 2000 and
PISA 2012 will be presented. Afterwards, three aspects of: the deliberate
change in Germany will be highlighted: a thorough diagnosis of: the situa-
tion, an intense discourse between policy makers, the public and educational
researchers as well as some specific examples of: measures that have been tak-
en. The article will be closed by an integrating discussion and implementa-
tions for the future.
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PISA: Different Pictures of Educational Outcomes

in Germany in PISA 2000 and PISA 2012

'Lhe picture revealed by PISA in Germany in 2001 yiclded an overall
achicvement significantly below che OECD average in all three test do-
mains. While che OLCI average scores in all three domains were sco in
PISA 2000, Germany scored 484 in Reading, 49¢ in Machemacics and
487 in Science. Huge disparities in studenc performance were found ac-
cording to social background, migration scatus and gender. Germany is by
constitutional law divided into 16 federal states (so-called Linder), each
holding its own responsibility for education. Surprisingly, an oversam-
ple of the PISA 2000 cohore showed enormous gaps between the high-
est and the lowest performing federal states (Baumere et al,, 2002) within
the country. This gap totalled 64 poines on the PISA Mathemarics scale,
which corresponds to approximarely two years of schooling (Chmke et al.,
2006). In other words, inside Germany, differences were found char cov-
ered nearly the range of OECID countries. Furthermore, the grading scan-
dards varicd considerably beeween seates, indicating chac the feedback sto-
denes received for cheir performance differed boch according to the stace
they lived in and che school they atcended wichin cheir stace. For Germa-
ny, PISA 2000 provided data that had been unavailable before and hence
allowed international benchmarking of characreristics of the education-
al system chat shed lighe on the dimensions of seatistical parameters thac
stood alone before PISA 20c0. For example, the percentage of scudents
who had repeated a school year in Germany was as high in no other coun-
ery (Baumere et al,, 2001; Krohne, Meier and "lillmann, 2004). 'Iwen-
ty four percent of all 15-vear-old students had been retained and anoth-
er 12 percent had started school one year lacer than usual, hence a total of
36 percent of students in Germany had a lagged school biography. PISA
2000 drew a picture of educational qualicy in Germany that was surpris-
ingand hence necessitated the need to get more dara and reliable informa-
tion abour che sicuation.

Twelve years later, however, this picrure looked considerably more
positive (Prenzel, Silzer, Klieme and Kéller, 2013). Over the years, stu-
dents in Germany have actained a level of performance chat continuous-
ly exceeded che OECD) average. 'Laking into account that the educacional
reforms and changes ac the system level cannot be measured after just one
ortwo PISA cycles, the developmene during more than a decade serves asa
plausible indicacor for monitoring progress. ‘Lhe positive erend in Germa-
ny is abvious, and at the same time the OECD average has not improved
over the years. In pare, this may be due to a changed combinacion of the
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Figure 1: Percentile plots of mathematical competence in OECD coun-
tries
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OLCD countries; this group has been growing since PISA 2000, when it
comprised 28 countries and PISA 2012, when it consisted of 34 countrics.
The constantly positive development of the average performance in Ger-
many over five PISA rounds is quite unique among OECI) countrices, as
the starting point {¢.g., 490 points in Mathemarics) was below the ORCD
average and still German students performed betrer and beeeer in cach of
the following PISA rounds. ‘lhe same applics to the other ewo domains,
Reading (PISA 2000: M = 484; PISA 2012: M = 508) and Science (PISA
2000: M = 487; PISA2012: M = 524). Figure 1 shows the discribution
of mean performance in Machemacics over all OECD countrices in PISA
2012,

Besides an above average performance, the results of PISA 2012
showed that disparities due to social background and migration status
have considerably decreased in Germany, ‘Lhe gain in scudenc achievement
goes back particularly to a large improvement in che achievement of low
performing, low socioeconomic stacus and immigranc studenes. ‘The num-
ber of scudents who do not surpass a level of proficiency chat is worryingly
low, has also decreased in size. Grade rerention is still 4 common practice
in Germany, but compared to 36 percent of students in PISA 2000 who
had repeated a class at least once or started attending school larer than
usual, this pereentage is now at 20 percent (Silzer, Prenzel and Klieme,
2013; OLCI average: 12.4 percent).

At this point, one can ask whether the improvement was obrained
by mercly focusing on student assessmene and narrowing down che cur-
riculum (Berliner, 2011), but also chrough enforced training or even drill-
ing students (Ho, 2006). After all, PISA and other large-scale student as-
scssments stand for a quite modern concepr of educarional ‘efhciency’ thac
can be measured through data collection (Carnoy, 2014). "laking into ac-
count non-cognitive ourcomes also, PISA allowed analyscs to control such
assumptions. With regard to scudent characeeriscics and atcicudes, we see
that scudents in Germany have a high self-concept with regard to Mathe-
matics (Schiepe-liska & Schmidtner, 2013) and they feel a strong sense of
belonging towards their school (Silzer et al., 2¢13). 'Lhis had already been
the case in PISA 2003, when Mathemarics was the major domain of assess-
ment for che first time, Problemacic aspects such as late arrival or studenc
absentecism from school are, compared to the OLCD average, marginal
in German schools. As in the vast majority of participating countries, girls
achicve significantly higher in reading competence than boys, while boys
outperform girls in Mathemarics (Gebharde et al., 2013). While chere are
signihicant disparitics between students with an immigrane background
and those without one (Gebharde et al,, 2013), the relationship beeween
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socio-cconomic background and student competence in Germany lics
within the OLECID average range (Miiller and Thmke, 2013). Allinall, the
resules of PISA 2012 were positive news that revealed lieele cause tor seri-
ous concern regarding a high price thae is paid for improved performance,
such as anxicy or lack of identification with school.

Looking back at the developmene berween PISA 2000 and PISA
2012, the resules of the lacest PISA study scem somewhat impressive. Giv-
en that Germany had a difhcule stare with PISA, resulting in che well-
known “PISA-shock™, it is quite clear chat good student performance is
an achicvement of a functioning cducational system racher chan a gift, a
maccer of the structure or curriculum. Numerous cffores have been taken,
rargeting the objective of improving scudent performance, reducing dis-
parities and establishing a national concept of educacion rather than 16
Linder-specific educational systems. ‘Lhe following paragraphs highlighe
three central measures that we assume to have supported the positive de-
velopment of Germany’s performance in PISA.

A Through Diagnosis of the State of the Educational
System

Along with the ‘lhird International Mathemacics and Science Study
(I'IMSS), PISA 2000 was one of the first incernacional large-scale studenc
assessments that Germany participaced in. I'or along period of time, there
was no doubt in Germany thac the school system and its outcomes, espe-
cially in the domains of Mathemacics and Science, were highly commend-
able. I'rom the beginning, large scale assessment scudies such as PISA have
been conducted ar rescarch instirutions in order to ensure high qualicy
dara analyses thatr go beyond a descriprive survey and provide both policy
makers and the public with in-depth Aindings. These indings were meant
to be used as a foundation for informed decisions or actions to be taken in
order to improve educatcional quality in Germany.

The international comparisons as delivered by PISA provide bench-
marks thac help countries align chemsclves wichin a scale thac indicates a
counery’s position in an incernational context. How is a counery’s perfor-
mance compared to other counerics which have similar educational sys-
tems? How is it compared to countrics with a fundamentally different
structure? Withoue international benchmarks, many findings of scudics
within countrics would have a less discinct meaning, for example *high’
satisfaction of teachers with cheir current job would stand-alone and one
would be unable to tell whether this is good or bad news. In this regard,
PISA provided large coneributions to analysing the state of the education-
al system in Germany and to identifying its strengehs and weaknesses.
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From the beginning, numerous studics were attached wo PISA in order
to make sure the resules of PISA would be useful for the German situa-
tion of a federal state that has 16 educational systems. National test in-
scruments were administered as a supplement to the PISA tests in order to
ensure an adequate measurement of nationally relevane curricular compe-
tences on the one hand and a valid incerpreration of the international re-
sules of PISA on the other hand. Additional tests in Machematics and Sci-
ence were used to enhance the international design of PISA 2000, where
both Mathematics and Science appeared as minor test domains for the
first time. Reading was che major domain and was broadly investigared ac
the international level.

‘Lhe German supplement was designed and administered so chat al-
ready in the first cycle of PISA, a deep and differentiated analysis was pos-
sible as well as studying the associacion of international PISA items with
items chat were based on German curricula, ‘Lhese extra teses took place
in a second testing day, along with additional tests capruring cross-cur-
ricular competences. Such overarching competences like communication,
cooperation or school-related problem-solving were considered o be rel-
evant indicators of students” readiness for life as a citizen and an autono-
mous part of sociery (Baumert et al,, 2001).

Besides the cognitive pare of PISA, rescarchers in Germany put an
emphasis on student acticudes, experiences and beliefs as well. These con-
structs were measured using a studene questionnaire, which in Germany
was cxpanded by a number of additional scales and icems. Among ochers,
peer relacionships were measured, and a nacionally enhanced school ques-
tionnaire comprised of a number of questions that caprured, for example,
quality assurance and cooperation of schools with other institutions was
used. A parent questionnaire had not been part of the international sur-
vey design of PISA 2000, but German rescarchers had developed onc in
order verify student responses wich regard to cheir family background and
in order to collect data on individual educational biographies.

In addition to the mentioned supplementary tests and question-
naires, the sample of PISA participants was extended as well. "laking into
account the federal scructure of Germany, politicians and researchers were
interested in having a sample representative of the Lander. Such a sample
would enable a thorough descriprion of the sicuation within the Linder
and comparing the resules berween the Linder. Germany actually con-
ducted two PISA-studies: PISA-T (PISA International) and PISA-T (PISA
Fxtended; Baumert er al., 2002; Prenzel, Baumert et al., 200s). While the
international sample comprised between 200 and 250 schools, the sample
representative at the Linder level consisted of around 1500 schools. Both
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samples were overlapping, i.c. the PISA-I-schools were a subsce of the PI-
SA-Ti-schools. Besides this oversample at the school level, Germany en-
hanced the student sample wichin schools. Alchough the age of school en-
rolment in Germany corresponds to the OECTY average (6 years; Silzer et
al., 2013), there are several measures commonly used in Germany which
lead to quite a wide range of grade levels atcended by 1s-year-old students.
Usually, the German PISA sample is drawn from scudents accending grade
7 8,9, 10 or 11, In order to get a more robust idea of the comperences and
characteristics of students cowards the lower sccondary level, an oversam-
ple of about ten students per 9" grade in cach of the sampled schools was
drawn. From PISA 2003 on, complete ninth grades (two per school) were
drawn in addition to the age-based student sample of 15-year-olds (Prenzel
et al,, 2004). 'Lhis additional sample was widely used to explore process-
es during lessons in order to analyse teaching and various interactions in
classrooms (e. g., Seidel, 2002). One example for a comprehensive research
and development undertaking is the so-called SINUS project, which will
be described below.

At the same time, numerous rescarch initiacives in the Aeld of edu-
cation have been activated. The German Rescarch Foundation (Deutsche
Forschungsgemeinschaft, DTG) launched a Priority Programme focus-
ing on educational quality in schools. The main focus of this programme
was to cxplore school-related and outside school conditions for develop-
ing competences in Mathemarics, Science and cross-curricular hields. One
crucial aspect of the Prioricy Programmes is a nationwide cooperation be-
tween the paricipating rescarchers, particularly wich regard to the feder-
al scruceure of che counery. Resules from the Programme revealed possi-
ble reasons for the weaknesses of the German educacional system chat had
recently been discovered by PISA and 1I'IMSS and they investigated what
could be done in order to improve educacional outcomes in the future.
More than 30 studies within cthe Programme took different perspectives
on the educational quality in schools and focused on topics such as che
eflects of single-sex schools, evaluacing craining on self-regulated learn-
ingand problem-solving or instructional qualicy. All chese topics were im-
mediately related to aspects and issues chat were identified to be either a
weakness of the educational system in Germany or chat were lacking reli-
able data and rescarch hndings.

To summarise, a lot of elfore has been taken in Germany to improve
insights into educational struceures, processes and ourcomes. The need
for sound empirical rescarch was clearer than ever after both TIMSS and
PISA had discovered the devastating state of the educational system. Not
only the participation in international comparisons, but also an extensive
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national enhancement of these studics marked che beginning of a new cra
that did not setele for a common sense perception of educational effective-
ness, bue required reliable and solid evidence. Such evidence was the foun-
dation for an informed discourse among policy makers, rescarchers and
the public, as described in the following section.

Discourse Between Policy Makers, Researchers

and the Public’

Callecting and analysing empirical data on educational institutions, pro-
cesses and outcomes provided many insticutional and policical players
with profound evidence chat can help in dillerent ways when decisions
have to be made regarding che educational system. Doing this at an incer-
national level was quite new in Germany after PISA 20c0. Policy mak-
ers, rescarchers and the public now had a common ground to start from,
which could be used to prioritize the choice of options that were identi-
fied with regard to screngths and weaknesses of the German educational
system at the secondary level. In this sense, PISA is said to have contrib-
uted to a rediscovery of internationally and nacionally comparacive edu-
cation in the German discourse (Lirel, 2006). Lhe public reaction to PISA
was overwhelming in Germany. Hiteing the headlines for weeks after the
rclease of che resules in December 2001, PISA eneered everyday discus-
sions and enduring debates on the quality of schools, teaching and teach-
ers in Germany. Since then, education has made it into the focus of pub-
lic acrention where it used to be something that was taken for granted.
Questions such as whether the school a child is attending maceers for their
achievement, development or well-being arose had rarely been asked be-
fore (Baumere, Irautwein and Arecle, 2003).

PISA aflected Germany as a whole country. ‘Lhe problem revealed by
PISA had to be addressed from a nationwide perspective. Germany had
to face this problem in order to improve the quality of schools and ed-
ucational outcomes. As education was, and still is, the responsibility of
the Linder, chis situation was new. And yer, Germany had to face this
problem in order o avoid a repetition of che disastrous resules in interna-
tional LSA scudies. ‘Lhe “PISA-shock” ignited a broad reform agenda in
Germany, which is best seen in a document called PISA 2000 — Central
Fields of Action by 'Lhe Standing Conference of che Ministers of Educa-
tion and Culrural Afairs of the Linder in the lederal Republic of Germa-

1 Reterring, ter the “public” in this arricle means rhe sphere ourside formal politics. policy
disconrse aracademia. Inrhar regard. the ‘public” comprises of citizens ina conntry. heres
Germany. who discussabour educational issnes from diverse perspecrives, bar nor neces-

sarily with a prolessional background or knowledge.
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ny (KMK). This document is part of a long-term strategy (KMK, 2006)
and stares that Germany will participate in international T.SA studics in
the long run. Seven ficlds of action were identified thar are to be trans-
ferred into specific measures to improve the educational situation in che
whole country. Priority was given to (1) carly support for improving lan-
guage skills, (2) beteer links beeween pre-school and clementary school, (3)
improvement of clementary schooling by a steady advancement of com-
petences in reading, Mathematics and Scicnce, (4) more suppore for chil-
dren ac risk, especially for those wich an immigranc background, (s) meas-
ures of consequent advancement and qualicy assurance in ceaching and
school using nationwide standards and evaluation, (6) professional ceach-
er education as well as (7) all-day schooling, One example of how these
fields of action were addressed is the implementation of national educa-
tional standards. A group of researchers and experts in the field of educa-
tion developed a framework for the development and implementacion of
standards (Klieme ecal., 2c03). 'Lhis framework served as akind of roadm-
ap for combining societal objectives, scientific Aindings about competence
development as well as concepts and procedures of test development.

Implementation of Overarching Measures

Besides a thorough diagnosis of problems within the educational sys-
tem and a widespread discourse on education, the third consequence to
be taken in Germany was to implement nationwide, overarching meas-
ures inside and across schoals. One of chese overarching and nationwide
programmes, implemented afeer the 'T'IMSS study in Germany, was che
so-called SINUS-programmc (Enbancing the Efficiency of Teaching in Sci-
ence and Mathematics), SINUS was a model programme pursuing a sus-
tainable improvement of the professional development of Mathemarcics
and Science teachers. ‘Lhe programme suggested 11 modules as the core
of SINUS which aimed to improve teaching and learning by advanc-
ing the development of a thorough change in Mathemacics casks (Pren-
zel, Uriedrich & Stadler, 2009). ‘Lhe structure of modules enabled schools
to sclect their own ser of modules which could be combined and, later
on, enhanced by new modules. This “new culture” of Machemarics tasks
comprised of a much broader range of mathematical competencies (Niss,
2003) and focused on securing a basic understanding and fostering of cu-
mulative learning in Mathemarics. Teachers could find highly claborat-
ed recommendacions that helped chem identify strengths and weaknesses
in their own teaching as well as idcas and impulses for developing fur-
ther approaches. SINUS intended to engage a large number of ceachers
who would commit to working in teams and use the modules to improve
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tasks, materials and teaching approaches. Tt can theretore be considered
as an example of reacher professional development (Oster Mcier, Pren-
¢l and Duie, 2010). Dissemination of approved successful modules took
place first within the school, and then spread to other schools in the re-
gional and later national school neeworks. The principle of SINUS was to
encourage teachers teaching the same subject to cooperate within their
school and, in the long run, berween schools as a school network. Such co-
operation would be coordinaced at a local, a regional or a cross-regional
level. In doing so, SINUS gencrated an enormous pool of materials avail-
able online to all interested teachers as well as in the form of manuals,
books or teachers” magazines. Over che years, SINUS had developed from
a starcing size of 180 secondary schools in 1998 to 1750 schools in 2003,
followed by a modified programme for primary schools.

SINUS was guided by five principles which best describe ics ap-
proach. Lirst, problematic areas should be handled by working on 11 so-
called modules. ‘Lhese modules referred to an expertise which had iden-
tified certain problemacic issues found in Mathematics and Science
teaching in Germany (BLK Projcktgruppe “Innovationen im Bildung-
swesen”, 1997) and contained suggestions for developing one’s teaching
practices. Second, cooperation among teachers within the same school
as well as within school networks (so-called school sets) was encouraged
and fostered. Quality development and quality assurance was the third
principle, meaning that schools were to establish routines in developing
and maincaining qualicy-related factors. Fourth, the work of participat-
ing teachers was scientifically inspired and supported. Materials, profes-
sional development courses and counselling were meane w accompany
the 11 modules mencioned. Finally, SINUS was enhanced by a number
of rescarch studics o delve into conceeprual questions or questions of im-
plementation, but also to ¢valuace the programme. Along with chese five
principles, SINUS pursued objectives at three different levels, Profession-
al development of teachers was the first objective, meaning among oth-
ers that teachers should learn to cooperate by sharing materials and tese
items, visiting each other during lessons or combining forces for prepar-
ing lessons. Cooperation has been found to be a crucial feature of eflective
schools (Samumons, 1999), but was not very common in German schools
(Terhare, 2001) and should therefore be promoted. The second objective
envisaged the level of reaching in lessons, which implied che need for im-
provement. Modules focusing on this sccond objective comprised of cle-
ments such as developing a new culture of rasks during lessons, scientific
working or learning from mistakes (Prenzel, Carstensen, Senkbeil, Oseer-
meicr and Scidel, 2003). The third objective is aimed ac student learning
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and achicevement, seen as a learning outcome. Modules referring to this
objective serve as a content-oriented framework for scaflolding in-depeh
learning, positive actitudes and high interest in Mathemarics and Science.

SINUS schools were tested in 2003, using some of the PISA rest
ftems in order to compare student performance beeween SINUS schools
and, as a control group, PISA schools (Prenzel, Carstensen ct al., 200s).
Resules showed thar scudenes acrending SINUS schools, ar least in some
school types, performed significantly beeeer than students at non-SINUS
(i.c. PISA) schools and also showed higher interest and more positive at-
titudes towards Mathemarics and Science. 'lo summarise, comprchensive
schools and lower-sccondary level schools (Haupeschule, offering a second-
ary-level I certificate after 9 years, HSA) profited the most from SINUS.
‘Lhis is in line wich the findings of PISA 2012, where it turned out thac che
competence improvement over the past twelve years wene back mostly o
school types besides the Gymnasium, which are set up less academically
than a Gymunasium. ‘Lherefore it seems as if especially those school-types
with the most significant need for developmenc have improved by partici-
pating in SINUS (Prenzel et al., 2004; Prenzel et al., 2006).

Another relevant overarching measure in Germany was national ed-
ucational standards. Introducing national educational standards in Ger-
many was one of the mose fundamental measures to be raken as a con-
sequence of the “PISA shock” In 2003 and 2004, the KMK published
cducational standards referring to primary level and secondary level 1
(c.g. KMK = Sckretariac der Stindigen Konferenz der Kultusminiseer
der Lander in der Bundesrepublik, 2003, KMK = Sckreeariar der Sein-
digen Konferenz der Kulcusminister der Linder in der Bundesrepublik,
1004). At the primary level, the core of these standards referred to che
school subjects of German language and Machemarics. At sccondary lev-
cl I, focus was sct on German language, Mathematics, and the firse forcign
languages learned ac school (Inglish or, in some Linder, l'rench). Stan-
dards were differentiaced between a lower-secondary school-leaving certif-
icate (HSA) after nine school years and an intermediate secondary school-
leaving certificate (MSA), which is usually actained after ten school years
{Pantetal., 2014).

lior the first time, educacion was considered from a perspective of
standards, competences and outcomes rather than from a curricular point
of view and an inpur-oriented perspective. These standards being educa-
tional objectives means that the underlying concepr of a young learner at a
certain age is one that defines a comperence thac is expected from cach in-
dividual who completes a certain level of schooling (Klieme et al., 2003).
Such comperences are described from a mastery point of view, i.c. they
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indicate requirements towards teaching and learning at school and they
name desirable learning outcomes for students. In char regard, Germa-
ny moved from an input-oriented perspective to an output-oriented poine
of view towards the educational system. Another imporeant aspect thae
comes with this concepr of educational standards is thac they are verbal-
ized and illuseraced so teachers get a clear idea of what the curricular de-
scription of a standard or comperence means. In addicion, che description
of standards can be understood as a framework for che development of
tasks and tests (Klieme ct al,, 2003). Schools arc expeceed co ensure chac
the competences defined in the nacional educational standards can be
achicved by every scudent, regardless of social background. ‘Lhis ideashifes
the role of schools from one that is responsible for successfully compler-
ing Lander-specific curricula to one thac is responsible for ensuring the de-
velopment of defined levels of competence chat are valid across the Lin-
der and across school-types, In order to sustainably develop and test the
new educational standards in Germany, a specific research insticution was
founded in Berlin: cthe Institute for Iiducational Qualicy Improvement
(1QB) ar the Humbolde-Universitic zu Berlin. One of the main responsi-
bilities of cthe TQB is to administer sample-based compararive assessments
of state-level (Linder) educational performance in order to assess the ex-
tene to which educational standards are being met across the 16 federal
states of Germany. Along with several internacional Large-Scale Assess-
ments such as PISA, TIMSS or PIRLS (Progress in International Read-
ing Litcracy Study), the so-called IQB National Assessment Scudics exam-
inc scudent competences ac the end of sccondary level T wichin Germany.
‘Lhe firse IQB National Asscssment Study was conducted in 2009, in par-
allel with PISA 2009, and tested scudent comperences in the subjects of
German and the first forcign language at sccondary level T (Koller, Knig-
gc and ‘lesch, 2010). 'The nexe IQB National Assessment Study followed,
along wich PISA 2012, and examined student competences in Mathemar-
ics, Biology, Chemistry, and Physics (Pant ecal,, 2013),

One more aspect adds to the quite special situation in Germany’s
educational system. In Germany, there is only one secondary school-type
that is prevalent throughout cthe councry. All 16 Lander have the Gymna-
sium system, which qualifies scudents to actend certiary education after
completing cight or nine school years, respectively. So far, the PISA per-
formance of Gymnasium students has been consistently high (Baumere
ct al., 2001; Klieme ct al., 2010; Prenzel et al., 2004; Prenzel ce al., 2007;
Prenzel et al,, 2013). As Gymnasium schools are the only school type thae
has not changed due to reforms over the PISA cycles and is prevalent in all
federal stares in Germany, only Gymnasium schools can be analysed from

64



CILSALZER AND M, PRENZED a1 QORING BACK AT FIVE ROUNDS OF PISA

atrend perspective. Therefore, it is not possible to describe the proficiency
development of other school types over time. It can, however, be assumed
that if che student performance at Gymnasium schools has not changed
and the average performance of all students in Germany has significantly
improved since PISA 2000, it must be due to an increase in student pertor-
mancc at other school types besides the Gymnasium (Prenzel cral., 2013).
On onc hand, this is good news, as the national educational standards
published in 2003 and 2004 explicitly refer to the lower secondary and che
intermediate sccondary school-leaving certificate chac can be obrained in
school types other than Gymnasiums. So it scems thac these school eypes
have successtully implemented the objective lying behind the educational
standards, namely to prepare scudents to transfer knowledge and process-
es to other, partly unknown situations and contexcs and master a defined
minimum of requirements that should be met by a typical young person
leaving compulsory schooling, On the other hand, the fact chat che high-
est achieving students who are grouped in Gymnasium schools have not
improved their average performance from cohort to cohort as have scu-
dents in other school types is not such good news. National educational
standards with a focus on Gymnasium graduaces (Allgemeine Hochschul-
reife, i.c. Abitur or high-school diploma) have recently been published and
their effects will be visible in several years” time (e.g., KMK = Sckretariac
der Stindigen Konferenz der Kultusminiseer der Tander in der Bundes-
republik, zor2; KMK = Sckretariar der Seindigen Konferenz der Kuleus-
minister der Linder in der Bundesrepublik, 2013). Taking into account
thac the percentage of scudents per age cohort actending a Gymnasium
has increased since PISA 2000 (from less than 30 pereent to 36 percene)
and still the average performance of chis school type is consistently high,
this cxpansion of the Gymnasium has been successful. However, the re-
sults of PISA 2012 also showed chat high achieving students with good
potential can and should be supported more in German schools, especial-
ly ac the Gymnasium,

Both the SINUS programme and national educational standards
tried to overcome boundaries between federal states in Germany and de-
velop a spirit of cooperation and a common understanding of what ed-
ucation should pursue, how it could be done effectively and what good
teaching acrually means. Thinking of the teaching profession as one of
the most responsible positions in society and with a lot of potential for
professional development, SINUS chose a modular approach and encour-
aged teachers to overcome their being used o individualism and cooper-
ate with their colleagues. At the same time, seteing national education-
al standards reformed the understanding of prohcicency, away from an
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achievement-based orientation towards a mastery orientation. Mastery of
educational standards, as understood in the German case, involves a regu-
lar assessment of student comperences. These competences are defined in
the educational standards racher than in the curriculum.

Summary and Discussion

‘Lhis paper deale wich the recenly published resules of the fifth round of
PISA in Germany and cheir meaning wich regard co the developmene of
the educational system since the “PISA-shock™ thar followed che firse
round of PISA in 2001, Comparing the pictures in 2ccor and 2013, revealed
that scudences in Germany have notably improved their average perfor-
mance. It is ac least in parc for this reason that the positive resules of PISA
2012 have been received quite happily in Germany, If it were not for the
“PISA shock”, resules like those in PISA 2c12, where scudents in Germany
performed significantly above the ORCD average in all domains, would
not be very spectacular, bur rather conforming to everybody’s expecta-
tions. The paper chen discussed how this quite uniquely positive develop-
ment of student performance over five rounds of PISA could be explained.
Three main aspects of the deliberace change in Germany have been clab-
orated: a thorough diagnosis of the state of the educational system, an in-
tense discourse berween policy makers, rescarchers and che public, as well
as the implementacion of overarching measures across the country.

With regard to the diagnosis PISA provided and the discourse it
stimulated, Germany’s educational system has benceficed a lot from chis
study. Intense and, at times, heated debates have been important mori-
vators the German development since PISA 2000, Knowing abour prob-
lemacic aspeces within che system and scruggling for better educational
outcomes that are not achieved by a successful teaching of the tese, buc by
merely by activating sustainable teaching, has proved to be healthy and
fertile. However, PISA is limited wich regard to what types of data and in-
formacion it can deliver. PISA provides high-qualiry indicarors of certain
aspects of educational systems worldwide, such as specific strengehs and
weaknesses. Iris chus a solid foundartion for educational benchmarking ac
an international level. PISA does not however go beyond chat. Solutions
and strategies to implement changes have to be identified elsewhere. In
PISA, countries can learn from one another if they wish, although some
suggestions of publications in the PISA context miss the poine by focus-
ing too strictly on structural indicators of educational syscems that may
have some cffeces on scudent developmene and the explanation of vari-
ance, but do not necessarily take into account the underlying processes or
country-specific coherences chat go beyond explaining variance in student
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pcrﬁ)rmancc (O]';CD, zoro). In Germany, some structural modifications
have been underraken, such as a reconsideration of the multi-tier second-
ary schooling system that is and has been prevalent in all federal stares.
However, these modihcations have not touched the Gymnasium and che
general structure of several secondary schooling types which children ac
age 10 arc assigned to. For such reasons, flanking cducational rescarch is
needed to enhance che potential thac lics within PISA daca. In Germany,
this has been undertaken at the policical level by the seven fields of action
that have been staced by the Standing Conference of the Ministers of Ed-
ucation and at the academic level by accompanying rescarch artached o
PISA and by allocating the national project management to rescarch in-
stitutions. If project managemenc does not stop at the point where the col-
lected data are submitted to another insticution, but continues wich coun-
try-specific analyses of PISA data, the value added to the participacion in
internacional large-scale assessments widely increases. Concerning che
third pillar of deliberate change after PISA 2000, implementing overarch-
ing measures was the consequence that touched schools and teachers most
directly. Introducing national educational standards initiared a shift from
an input-oriented to an output- or outcome-oriented perspective in edu-
cation. Mcasures to improve school quality, such as internal and external
evaluation, standardised policies for Mathemartics or teacher mentoring
(OLCD, 2013) arc less prevalent in Germany than in most other OLCD
countries, bur many schools already use these instruments and it can be
assumed that more will follow when chey hear about improvements and
progress from their colleagucs.

Can onc conclude from this that Germany is done with PISA, now
thar studenc literacy is above the OECD average and many problemaric
aspects have been improved? Not quite yet. 'Lhe uniquely positive devel-
opment of Germany reses on several pillars: a nationwide scravegy (‘ficlds
of action’) bringing 16 educational systems together, national education-
al standards, overarching projects such as SINUS, but also a steady scien-
tific evaluation and enhancement of large scale assessment scudies and a
continuous diagnosis of the state of the educational system, "Lhese aspects
have become part of a regular public, sciencific and political discourse.
Such discourse was not prevalenc before PISA in Germany and it now
contributes to a common understanding of education as a goal to achiceve
and a project to work on. Tducation does not come by itself and ic cannot
be “provided” to students. Students find educational oflers in schools and
they have to make use of them in order to become educated young indi-
viduals, ready for a position in modern societies. Taking into account that
the trend of PISA resules (and, hence, of educational ourcomes) in Germa-
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ny is pointing upwards, there are also several challenges wo be addressed.
Although disparities have decreased, ¢.g. berween immigrane and non-im-
migrant studenes or berween students of high and low socio-cconomic
background, these disparicies still exist and need to be reduced further.
Gender gaps, indicating that girls outperform boys in reading and boys
outperform girls in Mathematics, have to be closed. "Lhis is especially rel-
cvant for Gymnasium schools, where many studencs achicve excellent re-
sules. Itis within chis group of top-achievers in Machemarics chac girls are
underrepresented . In general, scrong and high achieving studenes require
more support in Germany, ¢.g, through enrichment or specific school pro-
grammcs offering a sceting to develop excellenc skills, bue also high incer-
est and motivation with regard to liceracy skills as chey are proposed and
measured in PISA. With regard to supporting strong studencs as well as
average or low achieving students, teaching practices and teaching qualicy
need to be improved. 'Lasks thae stimulace scudents to chink, to be creative
and interactive learners and to be able to transfer skills from che classroom
to the real world are needed and chese rasks have to be implemented in les-
sons. Given that other PISA participant countrics have developed less pos-
itively than Germany, wheeher they have undergone strucrural reforms or
not, this last aspect of teaching practices and teaching quality improve-
ment seems to be more imporeant by far than the question of comprehen-
sive or tracked school systems providing a beteer learning environment for
students. After all, it is not a macter of the system, bue of the classroom
processes when it comes to foseering student learning and preparing chem
for life as citizens in modern socictics.

References

Baumert, J., Areelt, C., Klieme, I., Neubrand, M., Prenzel, M., Schiefele,
U., Schneider, WA, 'Lillmann, K.-J., and Weiss, M, (eds.) (2002) Pisa
2000 - die Linder der Bundesrepublik Dentschland im Vergleich: [PI-
SA-E]. Opladen: Leske + Budrich.

Baumert, J., Areelt, C., Klieme, I., Neubrand, M., Prenzel, M., Schiefele,
U., Schnceider, W, Tillmann, K.-J., and Weiss, M. {cds.). (eds.) (2001)
PISA 2000: Basiskompetenzen von Schiilerinnen und Schiilevn im in-
ternationalen Vergleich. Opladen: Leske + Budrich.

Baumerr, J., Traucwein, U. & Areele, C. (zo03) Schulumweleen -- insti-
tutionclle Bcdingl.lngcn des Lehrens und Ternens. In: Baumert, J.,
Arcele, C., Kliecme, I.., Neubrand, M., Prenzel, M., Schicefele, U,
Schncider, W, 'lillmann, K.-J., and Weiss, M. (cds.). PISA4 z000. Ein
differenzierter Blick auf die Linder der Bundesrepublik Deutschland.
Opladen: Leske + Budrich, pp .261-331.

68



CILSALZER AND M, PRENZED a1 QORING BACK AT FIVE ROUNDS OF PISA

Berliner, 1. (2011) Rational responses t high stakes testing: the case of
curriculum narrowing and the harm that follows. Cambridge Jour-
nal of Education. 41(3), pp. 287-302.

BLK PROJEKTGRUPPE, L, INNOVATIONEN IM BILDUNGSWE-
SEN“ (1997) Gutachten zur Vorbereitung des Programms |, Seei-
gerung der Effizienz des mathematisch-naturwissenschaftlichen
Unterriches®. Macerialien zur Bildungsplanung und zur Forschungs-
forderung: Vol. 60. Bonn: BLK, Geschiftsseclle.

Carnoy, M. (2014) Globalization, educational change, and cthe national
state. In: Scromquise, N. P, and Monkman, K. (cds.) Globalization
and education. Integration and contestation across cultures. Lanham,
MD: Rowman & Licclefield., pp. 21-38.

Lhmke, 'L, Blum, W., Neubrand, M., Jordan, A. & Ulfig, I'. (2006) Wie
verindert sich die mathemacische Kompetenz von der neunten zur
zehnten Klassenstufe? In: Prenzel, M., Baumert, J., Bum, W., Leh-
mann, R., Leutner, 12., Neubrand, M., Pekrun, R., Rost, J. and Schie-
fele, U. (eds.) PISA z003. Untersuchungen zur Kompetenzentwicklung
im Verlauf eines Schuljabres. Miister: Waxmann, pp. 63-86.

Tireh, H. (2006) Lducational standards and the changing discourse on ed-
ucation: the receprion and consequences of the PISA study in Ger-
many. Oxford Review of Education. 31 (s), pp. 619-634.

Gebhard, M., Rauch, 1D, Mang, J., Silzer, C. & Stanar, P. (2013) Mathe-
marische Komperenz von Schiilerinnen und Schiilern mic Zuwande-
rungshincergrund. In: Prenzel, M., Silzer, C., Klieme, E. & Koller,
O. (cds.) PISA zo12: Fortschritte und Hevansforderungen in Dentsch-
land. Minster: Waxmann, pp. 275-308.

Ho, E. $.-C. (2006) High stakes testing and its impact on students and
schoals in Hong Kong: What we have learned from the PISA stud-
ics. Korean Journal of Educational Policy. 3 (1), pp. 69-87.

Klieme, I.., Avenarius, H., Blum, W., Débrich, P, Gruber, H., Prenzel, M.,
Reiss, K., Riquarts, K., Rost, J., Tenorch, H-L, Vollmer, H. J. (2c03)
Zur Lntwicklung nationaler Bildungsstandards: LExpertise. Bonn:
BMBI.

KMK = Sekretariac der Stindigen Konferenz der Kuleusminiscer der Lin-
der in der Bundesrepublik (2c03) Bildungsstandards im l'ach Ma-
themarik fiir den Mictleren Schulabschluss (10. Jahrgangsstufe). Be-
schliisse der Kultusministerkonferenz.

KMK = Sckretariat der Standigen Konferenz der Kultusminister der
Linder in der Bundesrepublik (2004) Bildungsstandards im Tach
Machematik fiir den Haupeschulabschluss (9. Jahrgangsstufe). Be-
schluss vom 15.10.2004. Beschlitsse der Kulrusministerkonferenz.

69



SOLSKO POLIE LEUNIR XXV STEVILKA -6

KMK = Sckretariar der Seindigen Konferenz der Kultusminister der Lin-
der in der Bundesrepublik (x006) Gesamtstrategie der Kultusminis-
terkonferenz zum Bildungsmonitoring. Miinchen: Wolrers Kluwer.

KMK = Sckretariat der Stindigen Konferenz der Kultusminister der
Linder in der Bundesrepublik (2c12) Bildungsstandards im Fach
Deutsch fiir dic Allgemeine Hochschulreife: Beschluss der Kuleus-
ministerkonferenz vom 18.10.2012. Available from heep://www.kmk.
org/filcadmin/verocffentlichungen_beschlucsse/2012/2012_10_18-
Bildungsstandards-Deutsch-Abipdf (Accessed: 2" May 2014).

KMK = Sckretariat der Stindigen Konferenz der Kulcusminister der
Linder in der Bundesrepublik. (2013) Konzeption zur Implemen-
tation der Bildungsstandards fiir die Allgemeine Hochschulreite:
Beschluss der Kultusministerkonferenz vom 1o.10.2013. Available
from:  heep//www.kmk.org/fleadmin/veroellentlichungen_bes-
chluesse/2013/2013-10-10_Konzeption Implementacion Bildungs-
standards-AHR.pdf (Accessed: 2nd May 2014).

Koller, O., Knigge, M., and 'lesch, B. (2010) Sprachliche Kompetenzen im
Lindervergleich. Miinster: Waxmann. Available from: heep://ww-
w.c-cademic.de/data/cbooks/exeracts/9783830923398.pdf (Accessed:
and May 2014).

Krohne, J. A., Mcicr, U, and l'illmann, K.-J. (zo11) Sitzenbleiben, Ge-
schleche und Migration - Klassenwiederholungen im Spicegel der
PISA-Daten. Zeitschrift fiir Pidagogik. so (3), pp. 373-391. Availab-
le from: http://www.pedocs.de/volltexte/2011/4816 (Accessed: 2nd
May 2014).

Miiller, K., and Ihmke, I\ (2013) Soziale Herkunft als Bedingung der
Komperenzenewicklung, In: Prenzel, M., Silzer, C., Klieme, E. &
Kaller, O, {eds.) PISA zo012: Fortschritte und Herausforderungen in
Deutschland. Miinster: Waxmann, pp. 245-274.

Niss, M. (2003) Mathematical competencies and the learning of Mathe-
matics: The danish KOM project. In: Gagarsis, A., and Papastavri-
dis, S. {eds.) 3rd Mediterranean conference on mathematical educa-
tion. Athens, Greece: Hellenic Mathemarical Society and Cyprus
Machemartical Society, pp.115-124.

OLCD (2010) What Makes a School Successfiul? PISA 2009 Results. Paris:
OECD Publishing,

OLCD (2013) PISA 2012 Results: What Makes Schools Successful? Resourc-
es, Policies and Practices. Volume IV. Paris: OECD Publishing,

Ostermeier, C., Prenzel, M., and Duit, R. (2010) Improving Science and
Macthematics inscruction - 'The SINUS-Project as an example for re-

70


http://www.kmk
http://www.kmk.org/fileadmin/veroeffentlichungen_bes-
http://www.pedocs.de/volltexte/20ii/48i6

CILSALZER AND M, PRENZED a1 QORING BACK AT FIVE ROUNDS OF PISA

form as teacher professional development. International Journal of
Science Education. 32 (3), pp. 303-327.

Pane, H. A, Stanar, P, Schroeders, U, Roppele, A, Siegle, T., and Poh-
Imann, C. (cds.) (2013) [QB-Lindervergleich 2012: Mathematische
und. naturwissenschaftliche Kompetenzen am Ende der Sekundarstufe
1. Miinster: Waxmann,

Pane, H. A, Stanac, P, Schroeders, U., Roppele, A, Siegle, 'L, and Pshl-
mann, C. (xo14) The IQB National, Assessment Study zo12: Summa-
ry. Minster: Waxmann,

Prenzel, M., Areele, C., Baumert, J., Blum, W., Hammann, M., Klicme, E.,
and Pekrun, R. {eds.) (2007) PISA 2006. Die Ergebnisse der dritten
internationalen Vergleichsstudie. Miinster: Waxmann.

Prenzel, M., Baumert, J., Blum, W, Lehmann, R., Leucner, 1., Neubrand,
M., Pckrun, R., Rolll; H.-G., Rost, J. and Schicfele, U. (eds.) (2o04)
PISA 2003: Der Bildungsstand. der Jugendlichen in Dentschland: Er-
gebnisse des zweiten internationalen Vergleichs. Miinster, New York:
Waxmann,

Prenvel, M., Baumert, J., Blum, W, L.chmann, R, Teutner, 1., Neubrand,
M., Pckrun, R., Rost, J. and Schicfele, U. (eds.) (200s) PISA 2003.
Der zweite Vergleich der Linder in Deutschland -- Was wissen und
kinnen Jugendliche? Miinster: Waxmann.,

Prenvel, M., Baumert, J., Blum, W, L.chmann, R, Teutner, 1., Neubrand,
M., Pckrun, R., Rost, J. and Schicfele, U. (cds.) (2006) PISA 2003.
Untersuchungen zur Kompetenzentwicklung im Verlauf eines Schul-
Jjahres. Miister: Waxmann.,

Prenzel, M., Carstensen, C. H., Senkbeil, M., Ostermeier, C., and Seidel,
1. (2005) Wic schnciden SINUS-Schulen bei PISA ab? Zeirschrift
fiir Erziehungswissenschaft. 8 (4), pp. $40-561.

Prenzel, M., Triedrich, A., and Stadler, M. (eds.) (2009) Sinus-Transfer.
Von SINUS lernen: Wie Unterrichtsentwicklunggelingt (15t ed.). Seel-
z¢: Kallmeyer.

Prenzel, M., Silzer, C., Klieme, ., and Kaoller, O. (eds.) (2013} PISA
2012: Fortschritte und Herausforderungen in Deutschland. Miinster:
Waxmann,

Silzer, C., Prenzel, M., and Klieme, T. (2o13) Schulische Rahmenbedin-
gungen der Komperenzentwicklung, In: Prenzel, M., Silzer, C.,
Klieme, L., and Koller, O. (cds.) PISA 2012: Fortschritte und Heraus-
forderungen in Deutschland. Miinster: Waxmann, pp.1ss-187.

Sammons, D. (1999) School Effectivencess: Coming of age in the twenty-first.
century. Lisse: Swers & Zcidinger.,

7T



SOLSKO POLIE LEUNIR XXV STEVILKA -6

Schicpe-Tiska, A., and Schmidener, S. (2013) Mathemarikbezogene emo-
tionale und motivationale Orienticrungen, Linstellungen und Ver-
haleensweisen von Jugendlichen in PISA 2012, In: Prenzel, M., Sil-
zer, C., Klieme, L., and Koller, O. (eds.) PISA zo12: Fortschritte und
Herausforderungen in Deutschland. Miinster: Waxmann, pp.10o-121.

Scidel, 1. (2002) Lebr-Lernskripts im Unterricht. Freirdiume und Ein-
schrinkungen fiir kagnitive und motivationale Prozesse beim Lernen
-- Eine Videostudie im Physikunterricht. Miinster: Waxmann,

erhart, E. (2001) Lebrerberuf und Lehyerbildung: Forschungsbefunde,
Problemanalysen, Reformkonzepte. Weinheim: Belez,

72



The Influence of PISA
on Educational Policy in Canada:

Take a Deep Breath

Pierre Brochu

he Programme for International Student Assessment is the most wide-

ly recognized international assessment of its kind. Designed to test stu-

dent knowledge and skills in the core subject areas of reading, math-
ematics, and science, PISA provides policy-oriented indicators of the basic
competencies of youth before the end of compulsory schooling,
In just over 10 years, PISA has become the ultimare reference for inter-
national, large-scale assessment. Its influence in government, in the education
community, in the media, and with the general public has grown exponen-
tially since 2000. In addition, by 2015, each of the major domains will have
been tested twice, thus enabling participating countries not only to compare
themselves with other education systems but also to compare their own re-
sules over time, thanks to the nine-year cycle (Table 1).

Table1: PISA Assessment Cycle

2000 2003 2006 2009 2012 2015’ 2018

Major Do- Reading Mathe- Science Reading Mathe- Science Reading
main matics matics
Minor Do- | Mathe- Reading Reading Mathe- Reading Reading Mathe-
mains matics Science Mathe- matics Science Mathe- matics

Science matics Science matics Science
Supple- Problem Comput | Comput | Comput | Collabora- | Tobede-
mental Solving er-Based er-Based er-Based tive Prob- | termined
Domain Science Reading Problem lem Solv-

Solving ng

1 See heep://www.oecd.org/pisa/pisaproducts/pisazorsdraftframeworks.hem

2 See htepr//www.oecd.org/pisa/pisaproducts/PISA-.018-documents-forbidders.hem
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The objective of this paper is to demonstrate how PISA resules can be
uscd in Canada — where multiple miniscrics/deparemencs arc responsi-
ble for education — by drawing on the experiences of selected countries,
most of which have a similar federal scruceure. It presents cases studics of
how several countries have reacted and responded to PISA results over
the last decade to plan education reform and improve education. First-
ly, I will briefly describe the particularicy of the PISA adminiscracion in
Canada and summarize the Canadian resules since 2000, Secondly, Twill
provide several examples of how other councries with either a similar po-
licical structure or similar challenges have used cheir PISA resules co im-
plement the changes necessary to respond to these resules. ‘Lhirdly, I will
make some observations on the growing use of rrend data related to PISA
and how Canadian provinces have responded to the PISA resuls thus far.
Finally, I will argue thar, among the lessons learned from PISA, Canadi-
an education systems can derive the greatest benefic from the experiences
in their own country as well as from those in other countries by consider-
ing a long-term perspective in order to oriene educational policy in a con-
structive and responsible manner.

PISA in Canada

Canada has participated in PISA since its inception in 2cc0. Approxi-
marely 20,000 students from 1,000 schools in the 10 provinces are typi-
cally evaluated (Brochu ec al., 2013). "Lhis sample size is significantly larger
than that of most other countries, owing to the jurisdictional and linguis-
tic make-up of Canada’s education syscems, [iducation is cthe exclusive re-
sponsibility of the provinees and rerritories in Canada and is delivered in
both Linglish and l'rench. A large sample is thus required in order to pro-
vide statistically reliable resules for every education system in che counery,
as well as for boch language groups.

Resules of the initial PISA survey in 2000 were, for many countrics,
surprising, As will be explained later, some countries, such as Finland,
South Korea, Japan, and Canada, performed well above the OLECI) av-
crage, which was duly noted by che media. Others, however, such as Ger-
many, the United Kingdom, and the United States, fell far shore of where
they expeceed to be in the world’s education league rables.

In Canada, the overall resules of PISA have generally been reassur-
ing, as its average scares have regularly been well above the OECI) averag-
es ("lable 2); in fact, only innish students have consistently oucperformed
Canadian 1s-year-olds since 2000, although Asian ¢cconomics have taken
over the lead most recently (OLCD, 2013a).

74



PoBROQCHTU s T HTEINFLUENCE O]

Table 2: PISA 2000 10 2012

FPISAON EDUCATIONAL POUICY INCANADA L

Avenage Score istandard crror!, Canada

aud the OLECD
AR 2006 Ly 212
OTCD | Canada | OTCD | Canada | OTCD Canada | OLECD [ Canada OECD | Canada

Rc;uling §n 331 58 192 527 193 32 a8 523
- 180 540 a 551 13 5 ‘ngl 162

Narhe- 532 g8 196 527 KeT) S1%
marics Y s s 260 R =
Science o s s29 s2s
1030 1030 ::5,;;! [

Canada also stands out not only for actaining high resules bue also
becavse of the considerable equity in achicvement (QOECLD, 2011b), as
shown in ‘lable 3, 'Lhe country has been cited as a model for permitting
students to reach their full potential as constructive and reflective cici-
zens regardless of che school they atcend (OLCI, 2013b), as demonserat-
ed by the many measures of equity used by PISA: alow proportion of low
achievers; a relacively small achievement gap becween high and low-achiev-
ers; asmall proportion of variance explained by berween-school diflerenc-
es; a weak relacionship between performance and socioeconomic status;
and a small gap berween students from an immigrant background and
those born in the counery (Levin, 2012).

lable 3: PISA 2oz Mathematics  Selected Measures of Lquity. Cana-

daand the OCCD

Proportion of 1svearolds below level »

Canada

4%

QFCD

3t

Gap berween 9nth and 1=rh percentiles

131 poines

139 peints

Proportion of toral variation explained by berween-school

. T8.4% 36.8%
TININCE
l-’crccnl.age ol variance cxphined Ly socioeconomic stawus 9.4% 14.6%
G ap between non-immigrant and lirst generalion inmigrant - .
N b N -6 POLILs —43 points

SlLIdCllLS

‘Lhese resules are pardicularly interesting given thar Canada is che
only OECID country without a ceneral (federal) minisery/department of
cducation; since, by definition, cencralization can facilitate che creacion
of equitable education policies and help to ensure equitable resource al-
location. Other countrics wich a federal presence in education such as che
United States or Germany (discussed below) have generally achieved av-
crage performance on PISA since 2000 with far less equity than Canada.
However, as argued by Wallner (2013), the high degree of equity in Can-
ada may well be a consequence of decencralization, as the Canadian sys-
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tems allow provinees and territories to adapr their policies, curricula, and
resource allocation to che specific needs of cheir populations. "Lhat being
said, there is a measure of equity for federal countries that has not drawn
alot of accention incernacionally, but docs warrant a closer look for Cana-
da. In 2000, the gap in reading between the lowest and highest achieving
provinces was 49 points. In 2012, the gap was 45 points, suggesting slight-
ly more equity. However, this equity came at the cost of achievement, in
that the highest achicving provinces reached 15 poines less than in 2000
and the lowest achieving province, 6 points less.

PISA Results in Other Countries

Orther federal countries participating in PISA have gencrally shown re-
sules much lower than Canada’s. Germany, the United Kingdom, the
United States, and Spain have all scen cheir resules close to the OLCI av-
crage, while Auseralia and New Zcaland have been slighty above.

Since the mid-1gsos, Germany has stood out as a world leader in
highcr education and as onc of a handful of countries where compulso-
ry cducation has been well established for che pase half cencury (UNES-
CQ, 2000). However, the initial PISA 2000 resules created what has since
been referred to as “PISA shock.” 'The OECD PISA 2000 ranking had a
huge impace in the country to the poine where it “stopped the complacen-
cy and self-confidence wich which Germany had looked ac its education
system for too long” (Der Spiegel, as cited in Driger, 2012, p. 5). l'acing re-
sules chat placed the councry below the QLCI) average, both orders of
government (federal and linder) proposed urgent reforms, which focused
on outputs and Germany’s international competitiveness (Martens and
Nicmann, 2010) and laid grear emphasis on empirical research and ped-
agogic practice (Frel, 2006). They included a significant increase in stu-
dene testing, changes to curricula, increases in funding, and additional
measures of quality conerol (Grek, 2009; Anderson, Chiu and Yore, 2010;
Neumann, Fisher and Kauertz, 2010). Intcrcstingly, the most recent PISA
resules (2012) have confirmed the significant improvement in Germany’s
PISA average scores and more equity in education outcomes (OECD,
2013¢). It is worth noting, however, chat the streaming of students (& no-
table feature of the German education system thac has been strongly cric-
icized in some quarters) remains untouched.

‘Lhe carlier PISA resules also triggered strong reactions in cthe Unic-
cd Kingdom. While the UK’s participacing encities (England, Scotland,
and Northern Ireland) each regiscered areas of positive outcomes, the re-
sules were less encouraging in aggregate. Since the first round of PISA, the
UK’s performance has been portrayed as “at best stagnant, at worse de-
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clining” (Chakrabarti, 2013; Coughlan, 2013), with teacher qualifications
and school autonomy being given, among others, as possible reasons for
the lower achievement; nonetheless, this did not lead to concrere policy
change (Baird cral., 2zo11). However, it has also been argued that PISA was
a caralyst for an increase in testing with an explicic reference to PISA-re-
lated performance cargees in Ireland (Breakspear, 2012; Figazzolo, 2009).

In the United Staces, however, the “very average” resules from che
carly rounds of PISA were largely ignored by the American education
community, policy makers, and the media. ‘Lhis may have been due, in
part, to the face thae the PISA sample was relatively small: like Canada,
the United Staces maincains a decentralized education system (albeic wich
a significant federal presence), and the PISA samples did not yield resules
that could be analysed at a state level.

While little has actually been done to reform education in Ameri-
ca based on PISA findings, more attention is being paid to them, as seen
by the positions taken by cthe U.S. Secretary of Lducation (Duncan, 2013)
and expressed at the recent International Summic on the leaching Profes-
sion. PISA-related discourse in the ULS. has been not on “spending more”
but on “spending more wisely,” in recognition of the face thar the United
Stares is second only to Luxembourg in terms of per-student spending on
cducation (Paince and Schleicher, 2011). Specifically, in an extensive com-
parative analysis of PISA resules in the United States with those in high
performing countries, it has been argued thar resources need to be redi-
rected to sociocconomically disadvancaged schools (Merry, 2013), teacher
salarics (OECD, 2011a), and programs thac increase teacher effectivencess
(Hanushck, in Frocse-Germain, 2010, p. 18).

In Spain, resules have been characeerized by lower achicvement and
lower cquity both berween regions and berween sub-populadions with no
tangible improvement over time (OECD 2013d).

Identifying the factors that drive PISA results in high-performing
counceries is difficule (OLCD, 2011a). Lducation syscems are highly com-
plex, and virtually any combination of cheir elements can be cited in ex-
plaining PISA results (whether strong or weak). As explained by ligazzolo
(2009), “laken as they are, which is (...) very often what happens, PISA re-
sults can be used to support A as well as the opposite of A” (p. 28). 'Lhus, it
is advisable not to look at systems or factors in isolation, but rather to con-
sider how a combination of factors works to produce high performance —
and whether this combination of factors can be replicated in other similar
contexes. This has clearly been how the OECID has clected to poreray indi-
vidual country resules and how many countries have used PISA results to
furcher their political agendas. The pressure created by PISA about learn-
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ing from the best (i.c., highest-performing countries based on PISA) has
eriggered the emergence of a new phenomenon labelled “educational tour-
ism” (Robelen, 2013), where high-performing countries are visited by dele-
gations from lower-performing councrics,

A case in point is Iinland. Ies leading performance in PISA since
the inicial round has gencrated an exceprional amount of incerest and has
been attribured to a variety of factors: non-dillerentiation (i.e., no track-
ing or scrcaming of students); highly qualificd and respected teachers; the
absence of high-stakes national assessmencs; and a decision-making pro-
cess for curriculum and tcaching approaches thac is decentralized and
school-based (Valijarvi et al., 20025 Malaty, 2012). Obviously, other coun-
trics have these factors in place to some exrent, but, as wich any good rec-
ipe, the linnish secret lies in having the right ingredients, in the righe
amount, and in the right context.

Not surprisingly, many education stakeholders from around the
world wished o emulare Finland’s resules after che firse round of PISA.
However, they tended to focus on chose factors that furchered specific po-
litical, educational, or cconomic agendas. Teacher unions, for example,
cited the absence of a testing regime or the presence of highly educared
teachers in Finland (OSSTT, 2007; Figazzolo, 2009). Other stakchold-
crs pointed co different factors, such as the absence of strcaming (as com-
pared to Germany, among others) (Ammermiiller, 2005); a homogencous
population (Entorfand Minoiu, 200s); the flexible curriculum and school
scruceure (OLCD, 2011a); and the late enery poine for compulsory school-
ing (Mcad, 2008).

‘Lhe Finnish model contrasts wich another successful system, namely
that of South Korea, which has been used co justify very different policies
(Pearson, 2012). ‘Lhese include long study hours (Chakrabarti, 2013); pri-
vate investment in education (Tloyd, 2012); a combination of high expec-
tations and a curriculum thac emphasizes creativicy and problem solving
(Marginson, 2013); and (unlike Finland) a scrong culture of testing (Dal-
POLto 2013),

There are also countries where resules have been fluctuating over
time, ‘Lhis is the case in Japan, whose stellar results in the initial round
of PISA were followed by a decrease in reading in 2003 and another de-
crease in machemacics in 2006. Japancse policy makers responded swift-
ly to these declines by iniciating a multi-year plan to improve reading fol-
lowed by the implementacion of nacional teses and a nacional curriculum
review (Ninomiya and Urabe, 2011).
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Trends: The New Yardstick in Education Effectiveness
During the first few cycles of PISA, councry ranking was the most com-
monly reported result in the media (as opposed to average score or the pro-
portion of students at cerrain performance levels). Tn 2009, however, the
cmphasis starced to shift, wich greacer interest being given to changes in
a country’s resules over time. “Lhis new focus was in part a response to che
changes in the countrics participacing in PISA from onc cycle to che nexe:
with new (often high-performing) countrics and cconomics joining in lac-
cr cycles, it became increasingly difhcule for established couneries to make
sensc of their “ranking” over time,

Lo assist in becter evaluating changes within a councry, the OECD
developed an index of annualized change in performance that takes inco
account the number of years between each measure. ‘Lhis was provided
in che 2012 International Report (OLCID, 2013a) and gave participating
countries a robust indicator of internal progress (or decline) over time,

According to this index (see "lable 4}, about half of all councries have
improved over time in reading since 20005 a number of countrics have
scen a decrease in machemarics performance since 2003; and a majoricy of
countries have remained stable in science since 2006.

Table 42 Number of countrics and ceonomics and change in average

scorc over time L PISA 2000-2012)

Relerence Year 2120

Reading xe12

compared 01

Mathemalics 212
colnparc'd loaces

Science 212
cmnpdrcd lo2eo6

32 25 19
22 25 37
10 8 8

Note: tauthors caleuladions!
¢ Number ol countrics and economies where average score has increased over time
A\'llll'lljcl' (}f(f()ll[ltl'iCS f-llld CCOLOMICS thrc (-].VCI'(—].SC s¢ore hf-lS noe (fhf-lllgcd. Siglliﬁ'
cantly over timg
-Number of counurics and economies where average score has deereased over time
As a resule of the country’s high performance since 2000, reactions
to PISA resules have been more muted in Canada than in many other
countrics. This has extended to the policy arca, where policy makers have
steered clear of making drastic changes based on limited data or rescarch
(Hess, 2008). However, provinces chat did not fare as well as expected
have incroduced some moderate iniciatives, based in parc on PISA daca
and which could be characeerized as fine-tuning an alrcady scrong sys-
tem. New Brunswick reconsidered its French-immersion program (Dicks,
2008; Cooke, 2009) and Onrario launched both ics Literacy and Numer-
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acy Initiative (to improve reading and mathemarics resules at the primary
level) and its Student Success Initiative (to increasce the high school gradu-
ation race) (OLCD, 2011a).

A recent decline in national resules, however, may stimulace a scrong-
er response. Described in some quarters as “a national emergency” (Globe
and Mail, 2013), the weakening of machematics skills evidene in PISA
2012 has created calls for immediace action in cwo arcas: the training of
ceachers in machematics and a review of the content of provincial mache-
matics curricula.

‘leacher training was, interestingly enough, often cited as a reason
for Canada’s strong resules in carly PISA cycles (OECD, 2004). More re-
cently, however, the international 'leacher liducacion and Development
Study in Mathemacics (11:1S-M), administered in 2008 (CMIC, 2010),
pointed out chat many Canadian elementary-level teachers lacked knowl-
edge in mathemacics and mathematics pedagogy, while those ac the low-
er-secondary level lacked eraining in assessment. ‘1he scudy also noted chac
a smaller proportion of machematics educators (those teaching future
teachers) in Canadian universitics were specialized in machematics at the
docroral level compared to the international average.

Provincial machematics curricula came under scrutiny from a num-
ber of observers for their emphasis on “new math.” This approach lics
at the heart of mathemarics curricula in most of Canada (with (&cbcc,
whose mathemarics scores greatly ourranked the rese of the country, a no-
table excepeion) and was singled out for favouring discovery learning and
problem solving over “basic knowledge and skills” and “daily-use mach”
(Alphonso, 2013).

Lessons Learned

At the time of writing this article, several provinces are considering pro-
posals in the two areas of teacher training and curriculum renewal (Al-
berta I'ducacion, 2014; British Columbia liducation, 2013; Manitoba
Liducation, 2¢13; Nova Scotia I'ducation and Larly Childhood Develop-
ment, 2013; Ontario Ministry of Education, 2014), although many initi-
atives had already been underraken prior to the release of the PISA 2012
resules.

Canadian provinces would be well advised to reflect carefully on any
reforms they may undertake. Judging by the situation in other countries,
there appears to be an indination to push the panic button and imple-
mene reforms based on limiced evidence. "Too often, causation and cor-
rclation arc confused when discussing PISA results (Mortimore, 2009),
and any outcomes should be validated with other data sources, such as
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other international studics and pan-Canadian or provincial resules. Fur-
thermore, the growing use of trend dara, racher than reliance on compar-
ative rankings alone, can significantly. improve the usefulness of PISA re-
sults, in particular in those countrics such as Canada, the United Stares,
Germany, Traly, or Spain, where PISA resules are available at che regional,
state, or provincial/territorial level,

'Lhe uleimare goal of education should not be to finish first in che
PISA race or improve in international rankings. Instead, education should
enhance performance levels and equicy for 2/ students (Yore ceal, 2010).
PISA indicators should be used to ateain these goals, by being integraced
into national/federal policies and practices (Breakspear, 2012), noc by re-
placing them.

Reform of Canada’s education systems should acknowledge that
from an international perspective, the councry is still regarded as a mod-
el to emulate. It would make lictle sense to implement major changes to
education policies across Canada based solely on PISA results when other
countries use the same resules to justify emulating Canada.

Canada also bencehes from a very large sample size in PISA, which al-
lows resules to be analysed ac a fine-grained level. Canada’s provinees can
thus learn not only from the experience of other countries, but also from
their neighbouring provinces (Wallner, 2013). In the case of the most re-
cent mathemarics resules, for example, Quebec appears to have much o
impart to the rest of the country, as its resules place it among the high-
cst of all PISA participants in che world. Not only is ic onc of chosc juris-
dictions thar clected not to completely redesign its machematics curricu-
lum to incegrate discovery learning inco the program of study (Alphonso,
1013), it is also the provinee with the mose machemarics teachers who are
accually specialized in teaching mathemarics (CM EC, 2012) and the only
province where the proportion of low achievers in mathemacics has not
increased over the past nine years (Brochu er al,, 2013). As another exam-
ple, students in British Columbia have achieved sustained high perfor-
mance in reading, science, and problem solving in recent PISA cycles, and
thac province’s on-going curriculum review is cited as one of the reasons
for their success (Sherlock, 2014).

‘Lhis paper has actempred to analyse the impact of PISA in several
countrics where PISA resules have garnered considerable atrention over
the past decade. Tr argues thae silver bullets based on PISA resules are not
only unrealistic but should be avoided (Hargreaves & Shirley, 2012). Td-
ucation systems are complex entities requiring a chougheful, systemaric,
and balanced approach to reform (Sahlberg, 2011).
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Comparing U.S. States’
Mathematics Results in PISA
and Other International
and National Student
Assessments
Maria Stephens and Anindita Sen

or the first time in 2012, three U.S. states — Connecticut, Florida, and

Massachusetts — participated in the OECD’s Program for International

Student Assessment (PISA) as individual entities in order to obtain an
international benchmark of student performance. PISA measures students’
reading, mathematics, and science literacy at 15 years of age, which is near the
end of compulsory school in most of the participating countries. However,
while this participation marked states’ debut into PISA, which has been on
going on a three-yearly basis since 2000, it was not the states’ first foray into
international student assessment. These three states, as well as others, have
shown the same increasing interest in measuring their students against other
students around the world that numerous countries themselves have shown
(see Exhibit 1). For example, one of the three PISA-participant states was in-
volved as early as 1995 in the IEA’s administration of the Trends in Interna-
tional Machemarics and Science Study (TIMSS). U.S. states are now involved
in all three major international student assessments, including the Progress in
International Reading Literacy (PIRLS) Study.

‘This subnational participation in international assessments provides val-
ue nationally by contributing to a better understanding of the variation in na-
tional statistics and, for states, by providing a sense of the global comparative
health of their education systems. However, one of the challenges in using
and interpreting the international data, among the numerous other sources
of informartion to which states have access to, is in understanding differing re-
sults across programs. This article thus focuses on the question: What specific

Jfactors might.explain differences in the United States’ results on PISA 2012 and
theirresults on other recent international and national assessments? It describes
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the resules of a comparative analysis of four possible factors: (1) diflerenc-
¢s in overall content discribution of che items, (2) differences in relative
screngths and weaknesses on content and cognitive subscales, (3) diller-
ences in sampling, and (4) differences in participating countries. It does
not examine epistemological, ontological, or other methodological difter-
ences among the assessments. Data examined include che mathemarics re-
sules from PISA 2012, TIMSS 2011 at the cighth grade, and the Nation-
al Asscssment of Educational Progress (NAEP) 2011 ac the cighch grade.'

‘Lhe article describes: (1) the educational contexts of the chree PI-
SA-participant STATCS (Connccu:icut, Florida, and Massachusctes) and the
asscssmene programs whosce resules are examined (PISA 2012, 'I'IMSS
2011, and NALP 2011) and, (2) diferences in the key mathematics results
for the three PISA-participant states on the three assessments, and (3) the
resules of the comparative analysis of factors potentially coneribucing to
those differences.

Table - Counries and jurisdictions participation in PISA and other in-

I'.Cl'll:-lti()[lf-ll Stlldfllt ASSCSSIMICILTS: 19952012

Program | Year No. ol countrics No.olbenchmarking | No ol TS sates
iuriu|ivliom" A-lnmn:_.'lhr henechmark-
v ing jurisdicrions
PISA 1T 64 4 3
179 T A 5 =
2376 57 o] P
EERIREY 41 ) 0
RASINTS _'_5 | f
I'IMSS? m I A T+ 9
LT 53 8 B
10 42 + '
1999 19 27 i3
‘ 995 + G G
PIRLS* | :.n s A 9 \
2006 41 ) 2
i 33 Bl &

1 “Benchmarking jurisdictions” refers o subnational enities thar partic 1p1rc inde-
pendendyinan assessment i, cither rpresciLingan incomplae subsct ofanation’s
subnational jurisdictions or thase that finance their own partic IP’lll\‘l‘l in addition
to the narion’s participation, The OLECD does not .SCP.-[I;II’.CI}‘ 1dc'1lt1t} ‘henchmark-
ing jurisdictions” because undil 2009, no subnatienal jurisdictions participaied in-
dependently. {Chinas two autonamaus states of 1 long Kong and Macao have par-
ti(?ip:-ltcd since 2000 and 2003, rcspcctivcly and are instead included in the country

) Mathematicsisexamined because it was the [ocus of the 2202 PISA cycle.
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count. Additionally. & number of Tederal countries have voluntarily oversampled in
various years to pnmdc for disaggregation within the national data and these cas-
es are not counted as buld)mall\mu jurisdictions.) I'er the purposes of this table, we
have included che Give submnacional ]umdh tions that were represented in PISA 2009
ione each from China, the Unired Arab Emirares UAL, and Venezael and two
irom India} and the four from 2012 Shanghai-C Tina and (e three US, staes) The
1A has historically treaced the subnational jurisdictions of the Flemish and French
communiries othl( sium and the nations of the United Kingdom as individual edu-
cation systems, on parwith othernational systems and Uhese arc included in dhe coun
try count for TIMSS and PIRLS.1 lowever, they separately identily other subnation-

al 11111\(11\ tions such as the various Cmirates of the T TA]: 1S, stares, or Canadian
provinces. This column docs nocinelude district or district consortia participation.
2 Couns include countrics. jurisdictions, and states that administered a given years

assessment in the primaryyear or afollow- upwave (6.8, 2000 PISAin 2001/ 2 012009
Pl\ Ain 2010,

, ()nly more .I.CLCllth 2011, h.—l.s thc P (}glc'.s.s n Rc'.-ld.m% tha;uty Seudy (PIRLS?
bccn opened forsubnational participacion. [ lerida was the LS. state thad participat
cdin PIRLS 2o,

Background on State Education Systems and Assessment
Education in cthe Uniced States is decencralized, with cach state having re-
sponsibility for governing its own educarion system. These responsibili-
ties including distriburing federal and state funding, establishing policies
(such as the duration of compulsory education, requirements for gradua-
tion, and minimum teacher qualifications), providing guidance regarding
curriculum, conducting student assessments, and ensuring equal access to
education for all eligible students. Often, some of these responsibilities —
particularly those related to instruction — are further delegated to locali-
tics, which manage the operacion of schools in cheir disericts. While some
aspects of education are very similar across states (¢.g., the organization of
schools), other characteristics (.., policies for compulsory education, de-
mographics, teacher salaries) vary (see I'xhibic 2, which provides a brief
overview of education in the PISA-participant states),

‘Lhe three PISA-participant states, as well as che other ULS. states,
have access to a number of dillerent macro-measures of student perfor-
mance, and for the purposes of this article, we focus on those chat can
currently be compared across states, including the National Assessment
of Educational Progress (NAEP) and the incernational assessments, PISA
and "I'IMSS (scc texebox for information and contexe on other mac-
ro-measures of student performance).

NALP is the longest-standing measure of scudent performance for
most states. The NAEDP 4™- and 8ch-grade assessments in reading and
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mathemarics, which are given every two years, are cflectively required, as
participation is a condition of receiving Title T funding, which is a pri-
mary financial resource {over $14 billion in 2014) for school districts and
schools with high percentages of disadvantaged students (Federal Lduca-
tion Budger Project, 2014). The other NALP assessments, including those
at 12th grade and in other subjeces, are voluntary. NAEP is designed to
measurc the knowledge and skills scudenes have acquired in school on con-
tent determined chrough the collaborative input of a wide range of experes
and participants from government, education, business, and public sccrors
in the United Staces. As the “nacion’s report card,” NAEP is supposed to re-
flectwhat U.S. scudents should know and be able to do. For states, che ben-
efit is the long trend line and the applicabilicy to the U.S. context.

Table 2 Overview of Sclected Fducation System Characueristics in

U8, Stares: 201112 »

Florida Massachusetrs

| Connecticut

CAppoints the State Sllporinlcluh'nl State Board Covernor State Board
Appoints the State Board Covernor Ciovernor Covernor
Structure
Ivpical erganization [lementary education { Nindergarren rhrough grade si

Middle schooligrade 68
| ligh scheol [erade o2’

Ltrance age Mustbesby Mustbesby Localities
lanuary 1 ol September 1 determine
schoolvear,

Compulsory education 518 616 616

No. ol districts 20 —6 000

No ol sehoals 11§ 212 1835

No. ol stndents 55 43T LEA6RI56 233363
No. of teachers $3.805 69342
Studenrreacher rario % T5.2 je%d
Pereent of studenrs [FRIPL 145 6.0 4.2

lomal expenditwe on public clemen- | e e e
tary and secondary education” 59409 41256.286 P23 87og0a6 PE49965,365

Average annual salary o public el-

ementary and sc'cmnd‘{r)' Leachers $7o811 $46.252 R N

XIS

1 Reference
with lower sac
1 Relerence year is 2010411,

Sources: NCES, z014: LCS, 2o142: LCS, 2014 b,
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The international student assessments, PISA and TIMSS, are not re-
quired, though the Common Core initiative—described in the texe box—
has underscored the value of states’ engaging in assessment in an interna-
tional contexe. The Common Core initiative, which bcgan around 2008
to increase rigor across state education systems, is both a resule of and a
driver of states’ participation in international assessmenes. Since the 1995
administration of '1'ITMSS, a total of 18 states have participated in ac lcast
one cycle of TIMSS, with 9 participacing in multiple cycles and 9 partici-
pating in che mose recent 2011 cycle. Additionally, as an indircct measure,
states have looked to the estimares produced by the NAEP-T'ITMSS Link-
ing Studics, the most recent of which used improved mechodaology to esti-
mate 1'IMSS scores for each of the so stares based on their NALLP scores
and the NALI'P and I'IMSS resules from the 9 scates participating in boch
assessments in 2012 and 2o11, respectively (NCLS, 2013). 1his has been an
importanc — if less reliable - source of information and significantly less
costly than actual participation in international assessments,

Table 3 Overview of Selected Characteristics of Assessment Programs

PISA 2212 TINMSS 2om NALP rzn
I'requency Livery 3 vears Lvery 4 vears Livery 1 vears
larget population isvearsold” Grades 4 and $ Grades 4. ¢,and 12

No. ol schools sampled

No. ol students salnplcd ’

R SR

1 In the United Stares, PISAY ;-1gc'-b:-15cd. nacional s:-unplcd inchided studencs 111(>stl}t
in crmdc 1071 pereent in 2012, though SOMT Wer ingrade 17 pereent, grade 9 (12
pereent or other grades iless chan 1 pereent.

2 Tor TIMSS uld\A]:l) the numbers are h)L grade 8 (\111\ Tor all chree assessmens,
the numbers include state participants.

Saurces: Pravasnik ¢t al: 2o Mullisceal, 2012 NCLS 2002,

Evolving State Assessmenes and the Contexe
for International Participation
AlITLS states also have stare assessmenes. Some states have had assessment systems
for decades, others initiaced themin the iggos with the passage o state accountabili-
ty laws, and the rest developed or expanded them undcr the requircments of the No
Child Lefr Behind Act | N( ‘LB 2001 {Chinges, 2012 NCLB required that states
test all studenes in wud\.s 58 and in one grade in lnm school in mathematies and

reading, Priarto \( LB only 13 states had assessment 9\9lunslh|u\lumu {Danitr,

2001,328 l.ltcd. 1m (,hlllQ'OS. LOIA}. .\Jr ATC ASSCSSITICLIS, h("\‘ CVEL, A1C lll I’hc 1111(1 ST l.)t lll\‘rh'
cr major changg, as me

aststates  with a boost rem incentives irom the federal Tov-
ol have ado pted the Commaon Core State Standards, which is an initiative that de-
veloped comman standards in core academic subjeets. and maest are callaborating
onthe development of assessments of those standards that will re place their existing,
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systems. This willmean that, for the st time. there will be comparabilivy in learning
standards across states and in perlormance measures among at least some states. | he
lack of comparability and variable quality across staves has been an ofren-cired weak-
ness of NCLB in the past ie.g,, Linn, Baker, and Berebenner, 2002,
The main purpese of the Commeon Core is to increase the rigor of standards and
align them with the expecrations of education institurions and emplovers so that stu-
dcnrs meeting the standards will be ready tor college ora career.'A major driver ofthe
Common Core was the stares themselves — the initiarive is mar: aged by the Coun-
il of Chiel St Sehool Officers and the Nadonal Governors Assaciadion and
their expressed need forimproved benehmarking namely, “comparing outcomes
s idcmil"}-‘ wp pcrl’i_‘n*mcrs ar last improvers, learning how they achicove greacresules
and applving thosc lessons wo iml_n‘o.\-‘c,,A]:rcrl'i_‘n‘mJnc:.f“ INGA, 2008, p.yl with an e
plicic acknowledgement that the standards and benelimarks should have an inwerna-
tienal compoenent. Thus noconly should tie standards be rigoraus enough we allow
LS. students te competein the Ololﬂl CCONOMY. SLALCS should measure perlormance
in an international context \th implicit lavour being given to PISA as the assess-
ment ol chaice Schncider. o097
Forty-live states and the District ol Columbia fincluding the three PISA-participant
st ugwhqu adopted the Common Core standardsin bath 1 ‘nglish anomvt artsand
mathematics and an additional state in mathematics only.’ lwo cansortia. the Part-
ncrship for Assessment of Readiness for (:OHCUC aud Careers {PARCC) and the
Smarrer Balanced Assessment (SBAC! (,onsmrnml. are the Primary groups we ork-
ing on the new assessments thar will 1011 out in the zor4 15 school year. Connecticur
is slvncd onwich SBAC, Massachuseres with PARCC, and Florida wich another pri-
ate provider.” One analysis has suggested thar with a qualicy implemenration of the
Common Core in mathemarics .-md. well-designed assessment tasks particularly ac
the seeondary level, ULS. studens would be kearning the kind ol madiemadics thac
would make Lhunl\oumullx MOEC COMPCLLive in Pl%f\ OFCL), 20050

States have participared in PISA because of its targeting of scudents
nearing the end of compulsory school and its focus on studenes” abilicy
to apply the knowledge and skills chey have learned cumulacively during
their schooling, as well as in ocher contexts, for solving problems in a re-
al-world context, States have participared in T'IMSS, on the other hand,

Iorida has contracred wirh American Institures for Research (A TR ro deve |0p it srare
assessments, A IR is the home arganization ol “the muhors ol thisanicle: the muhors arein
aseparate division lll(l]ll(l{“pt‘ll(l("lll ol thar project.

5 Therelerencedan: ||\ i sifiedthe PISA 2o izitems gainst the Common C “ore progres-
sion according o where they sitin the progression of ‘standards up to high school v L] the
degree o which they represent attributes ol modeling, and their umddm«'lud The anal-
ysis found a degree of conumonality between the PISA and Common Core constructs
Je ading the aurhm\ ta conclude rhar “the high school carric alum in the Unired Srares

will attend ro modeling roa grearer degree than has happened in the pasr. and it] more
srudenrs work on more and berrer modolmf tasks than they do] roday. then one could
reasonably expec PISA pc‘.l[orrmmtlmnlllm\c‘. Py
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because its grade-based rarger populations are similar to NALP (grades 4
and 8) and it also similarly focuses on school achievement. Both the na-
tional and two international assessments collect data on mathemarics and
science performance, though the sampling requirements and other fea-
tures difler (see Tixhibic 3).

U.S. States” Mathematics Results from PISA, TIMSS, and
NAEP

While cach of the sources of student performance data provides valuable
input for U.S. states, interpretation of resules across the muleiple measures
requires careful consideration. (Again, since the state assessments aligned
with the Common Core are not fully in place yet, we focus here on the
data available from PISA and how thar aligns wich data available from
TIMSS and NAEP)

On average, students in the United States performed below che
OQECD average in machemarics liceracy, scoring 481 points compared to
the OECD mean of 494 in 2012 {scc Exhibit 4 and Kelly cc al,, 2013).
‘Lhis masks variation among the states, however. Students in Connece-
icut scored an average of so6 points, which was above the U.S. mcan
though stacistically comparable to the OLCI) mean. Just 12 of the 68 to-
tal participacing education systems scored higher than Connecticut and
its scores were comparable to those of students in 15 other systems, in-
cluding the United States’ partners in the GG-8 Canada, I'rance, Germa-
ny, and the United Kingdom. Students in Massachusetts scored an av-
erage of s14 points, which was seatistically comparable to Connecticuts
mean but above both the TS, and OLCI means. Nine education sys-
tems ourperformed Massachuseres and its scores bested an additional six
cducation SYStems than did Connecticut’s. In contrase, students in Flori-
da scored 467 points on average, which was lower than both the U.S. and
OLCI means. Florida’s mean score was below thar of 38 educarion sys-
tems and seatistically comparable to a set of hve education systems—TLith-
uania, Sweden, Hungary, Croatia, and Isracl— thac were outperformed by
the other two PISA-participant states. ‘Lhese findings were not necessari-
ly surprising as the two Northeastern states are typically above average in
NAEP and Florida is rypically below-average, as they were in 2o11.

Looking across the asscssments highlights some differences and gen-
craces inceresting questions. Connecticut performed above the U.S. mean
in mathemarcics in PISA 2012 and eighth-grade NALP 2011, and above che
internacional mean in "I'IMSS 2c11 though similar to the OLCI mean
in PISA 2c12. (It should be noted chae che OLCI mean in PISA is based
only on the scores of the participating OECD ceducation systems whereas
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the international mean in TIMSS is based on all the participating TIMSS
education systems, which is a much more diverse group in terms of stu-
dene outcomes.) However, despite the differences in performance relacive
to the incernational means, Connecticut appears to have a greacer advan-
tage in PISA than in TIMSS (and NATED), based just on distance from the
U.S. mean. What might account for this advantage?

Table 4: Mathemarics pcrf(.\.rm:-ul(?c' of TS rsyear-olds in PISA and
cighth-grade students in“TIMSS and NAEP: 2onand 2012

PISA 2212 5vearelds TIMSS 211 [Grade 88 NALP wom
A ‘CGrade €
Mean | Relative | Rela- Nean | Relative | Relative | Nean | Relative
score [ LoULS. | lvelo score | US| wlndl | score | Ui,
OFECD
Connecticul 56 - 518 |
Florida 467 513
Massachusens iy . . 561 : : 2909 I
Unied Stes 42 - 50 - : 183 -
Across ) o
countries 4 ‘ R
Rangeacross . . 167 1299
o sl.il.t's : 466 Al =561 M ass) li;\’l w
Range across 368 Perul 613 Shang: 351 CGhanal 6137 Korea, |
countries hai- China’ Rep. ol

Norte: PISA measures machemarics liverac v, Or the ap plh ation of mathemarics for
solving realwaorld problems. TTMSS and NAEP (ocus maore exclusively on seheol-
based mathematics.
1 The range is based onscores estimared in the NAEPTIMSS Lmkmg Study; resules
for the three PISA stawes, however, are actual TIMSS results as they also participac-
cdin TIMSS o0
“Nort :‘-1ppli(?:‘-ll?|c
+ Signilicantly higher than reference actheos level.

\wmln mll\ lowu than relcrence acthe os level.

Nor significancly different than reference ac the .os IC\ el.
Sources: }\L”\ cal, sorp Mullis ctal, 2012; NCES, 2002; and NCES, 2015

Magsachuserts also performed above the U.S. mean in mathemart-
ics on all chree assessments, as well as above the respective internation-
al means for PISA 2012 and TIMSS 2011, Based on distance from che
U.S. mean, however, Massachusctes appears to have a greacer advantage in
TIMSS (and NAED) than PISA. Again, what might account for this par-
ticular advantage?
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Finally, Florida performed lower than the U.S. mean in mathemartics in
PISA 2012 and cighth-grade NALP 2011, but similar to che ULS. mean in
TIMSS 2011 On the international assessments, despite being lower than
the OLECI) mean in PISA 2012, Florida is above the TIMSS 2011 interna-
tional mean. How would Florida’s relacive standing change if the groups
of education systems participating in PISA and 'T'IMSS were compara-
ble? Whart are some possible explanations for Florida’s weaker-than-aver-
age performance?

Analysis of Differences in Results

A firstanalysis to explore these questions is to examine the similarities and
diflerences in terms of item content, which has been collected through
studies comparing the various international assessments with cach oth-
cr and wich NAEDP.* Generally speaking, these studies have shown thar,
overall, there are more similaritics beeween NALEP and TIMSS chan be-
tween NAED and PISA, as might be expected given che former two pro-
grams’ focus on curriculum-based achicvement and the lateer’s on licer-
acy (Provasnik ct al,, 2013; AIR, 2013). For cxample, PISA differs from
TIMSS and NALP in terms of the distribution of test items across con-
tent arcas: PISA 2012 had a larger percentage of items that would be con-
sidered data analysis, probability and statistics items on the NA P frame-
work than did NAED 2or11/2013 or ‘1'IMSS 2011, whercas it had a smaller
percentage of items classified as algebra (see I'xhibit 5)." Additionally, che
most recent comparison study identified several topics covered by che
NALP 2013 item pool cthat were not covered by the PISA 2012 item pool
— i.c., that were unique to NALP - includingz estimation; machemarical
reasoning using numbers; position, direction, and coordinate geometry;
mathemarical reasoning in geometry; measurement in triangles; experi-
ments and samples; machematical reasoning with daca; and machematical
reasoning in algebra (AIR, 2013). In terms of item complexity, PISA 2012
had a greater percentage of items classified as “moderate” on the NAED
framework than did NALP 2013, and a smaller percentage classified as
“low” {data not shown, AIR, 2013).

4 See hlvlvlw:,",-"nc:c:&c—:d.gm':’kul‘\'t!yx.-"i nternational ‘crosssiudy-compatisons.asp [ora |isl1'r|g ol
these studics through 213,

“—

This is based on resuls from two studics: one (Lin, Dading, and Dodson, 2213] thatcom-
pared the NAED 2000 and TINSS 211 grade 8 mathematies items jamong; other cle-

mentst and anorher (AR, 2013 thar u\mpmd the NALP 213 grade 8 and PISA 2212
lhough different experr panels undvl rook the studics, the

items among other clemenrs;.
disteiburion an ALP grade 8 m: 1rhvm ATICS ITOMS ACrOss CONTENT ¢ s was assessed simi-
larly by the 1wo groups.
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Table s: Discribution ofitems acrass NALP macthemacics content arcas

Content Arcasinthe NAEP | PISA 2o NAEP 2213 NAEP 211 TINSS 20n

Framework Cirade 8 Gradeg

Number propertics ) ) ) )

. 330 19% 17% 289

andoperations - -

Geomenry T4%N TT% ™% 9%

Measweement 16% 9% 9% T

Dara analysis. probabiline N N N .
L ! 2T T§% T4% 8%

and statistics y 4

Aleebra 119 5% 328 54%

1 Lhisis based onthe 64 ol 81 PISA items thar were classilicd to the NALDP grade 8
fl'(-l MWL k
Sources: Provasnik ¢t al 2o AIR 2003

So, theorerically if studenes in Connecticut — where there appears to
be a relative advantage in PISA — have had greater exposure to data analy-
sis, probabilicy, and statistics items or items of similar nature or complex-
ity to PISA items, this mighe contribuce to their relacively serong perfor-
mance in PISA. On the other hand, if students in Massachuscees — where
there is 4 relacive advantage in TTMSS — have had a strong focus on alge-
bra this could partly explain che excellence in TIMSS and NAED, 'Lhis
could be explored by examining the state standards and assessments in
place.

A second analysis examines states’ scores on the machemacics sub-
scales, which in PISA 2012 included chree processes (employ, formulace,
and interprer) and four concent categories (space and shape, change and
relationships, quantity, and uncercainey) to determine if scates’ relative
screngths and weaknesses align wich relative areas of emphasis or de-em-
phasis in the various assessments. For example, Connecticut was compar-
atively scrong in items requiring interpretation, of which there were alarg-
er pereentage in PISA 2012 than in NALP 2013 (sce Txhibit 6). Items in
the interpretation category were a relative screngeh for all states, however.
In terms of the content subscales, there were again similar patterns among
the PISA-participant states, with change and relationships (i.c., algebra)
and unceraainty (i.c., probability and stacistics) as relacive serengehs and
quancicty and space and shapc as relative weaknesses. Ivis difhicule to relace
chese resules to item distributions in NAEP, however, becausc in the com-
parison study on which the data are based, @ high percentage of NAEP
2013 items were found not o fic the PISA framework.

A third analysis rclates to sampling, As PISA uses an age-based sam-
ple, sampled students may come from various grades, which is a discine-
tion from T'IMSS and NALP. ‘Lhis feature of PISA is in keeping with
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Lable 6: Mathematics perlormance and percentage distribution alitems
by PISA process and content subscales

Employ Processsubscales Contenrsubscales
Formu- Inree | Space | Change | Quan- | Uneer-
lare prer and andre- tiry minty
shape | lation-
ships
Nean Connecticut g2 oy 515 487 515 §o1 512
score lorida 466 158 475 146 476 458 475
Massachusets ) 512 sa4 498 518 6 523
United States 480 476 g 463 488 478 488
OFECD 423 492 7 490 493 45 423
Percent- | PISA 2202 44% 320 25% 25% 25% 16% 25%
a8 NAEDP 2013 6% 23% 2% -0 4% 6% %

1 lhe pereentages for NAEP items in the content categorics will nocsum o oo be
cause 66 pareent of the NALP cighth-grade items were lound not to fic the PISA
tramework.

Saurcer AR, zors and PISA Tnternadional Daca Fxplorer g
vevs/international fides .

wes.ed.govisur

its goal to measure the outcomes of learning, racher than schooling per se
and provides a ncutral comparison point incernacionally. Incra-nacional-
ly, in the case of federal systems with variation in local education policy,
this can be a source of some dillerences. For example, analysing the grade
distribution of the students who took PISA in 2012 shows that Connect-
icut had a larger percentage of students in the 11ch grade and smaller per-
centages in the gth and 1oth grades than Florida, Massachusetrs, or the
United States overall (see Exhibit 7). Conversely, Florida had a larger per-
centage of students in cthe 9th grade and smaller percentages in cthe upper
grades than cthe other systems. In other words, a larger percentage of Con-
necticue’s students were exposed to an additional year of schooling than
were U.S. students on average or in Massachuseces or Florida. And a larg-
er percentage of Florida’s studenes had not yer been exposed to 1oth- or
rich-prade mathemacics chan had scudencs in che other systems. “Lhis is
due to differences in policies on school encry and in grade recencion prac-
tices. For example, Connecticur has one of the youngest kindergarten en-
try ages in the United Staces, allowing students to enrol at 4 years old as
long as they will be s years old by mid-school year (e.g,, January 1} and re-
quiring enrolmentat s (ECS, 2014; sce also Lxhibit 2). Other states more
typically have cut-offs carly in the school year, requiring thac students be
s years old, e.g,, by September 1 and not requiring enrolment uncil 6, as in
Florida and Massachusetes. What may then account for Florida’s higher
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rate of gth-grade PISA participants are generally higher carly grade recen-
tion rates than in the other two states (Warren and Sariba, 2012). Of the
analyses described, the sampling explanations appear to have che serong-
est explanatory potential.

Table =: Distriburion of PISA participants b_\;‘ gr:‘-ldc: 1012

) =" gmdc ‘ &t gmdr ‘ of glx-ldr it gmdr n" gmdc 12" glx-ldr
Connecticur - h T 59 14 ~
llorida ~ * T 67 n -
Massachuserrs ~ - 1 S 7 ~
Unired Stares - - 12 T i ~

“ Reparting standards not met.

Note: Resules tor Connecticur, Florida, and Massachuseres are tor public school stu-
dens only, Decail may nesum w wotals because of mundmg ame apparen differe
ences between estimaces may not bestatistically sig
Source: PISA Inrernarional Dara Explorer I\htt[
alfides

Ssurveys/inrernacion-

A final analysis questions the diflering country populations in PISA
and TIMSS: how would states” standings relative wo the OLCTY interna-
tional means change if the assessments included the same group of coun-
trics? Restricting the countries in the analyses to only those that partic-
ipated in both PISA 2012 and 'I'IMSS 2011 ac eighth grade,® both the
OLCD and international averages drop. So, while this brings Florida’s
mean scorce closer to the PISA OECID mcan score (though still scacisti-
cally significantly below it), it further distances the state’s mean score in a
positive direceion from the T'IMSS international mean — essentially, leav-
ing the relacive standings unchanged.

Conclusion

U.S. states’ parcicipacion in incernacional assessments shows one source of
variation in national stacistics and also allows states to benchmark them-
sclves to international standards, as has been shown to be an increasing
interest over at lease the last decade. However, given thar staces also have
access to national assessment data, as well as cheir own state daca and, in
some cases, two sources of international data, making sense of cthe resules
can be challenging, Analyses described in this paper suggest that oppor-
tunity to learn may be an important factor in differing results among as-
sessments — with the amounc of schooling related to states” PISA per-

6 'Ihicrcprcccnrc 8 conntrics. wirh the enly difference being the participation ofall nations
of the United Kingdom in PISA veesus nnlvl nglandin [ |\ISS [he referenced analysis is
based on dara no shown 0" obiained [rom the PISA International Dara |+ xplorer.
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formance. A nexe frontier for state participants in international student
assessments will be in how they, and their localities, may try to exeend
the use of data beyond the core benchmarking funceion to absorb lessons
from international partners and inform education policy.
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The Predictive Power of Attribution
Styles for PISA 2012 Achievement:

International and National

Ana Kozina and Ana Mlekuz

Introduction
n the paper, Weiner’s actribution theory is used as a framework in explain-
I ing the differences between high and low achieving students in PISA 2012
study for international and national analyses.

The reasons people give for why they succeeded or failed a task are
called atcributions. (Heider, 1958, in Nokelainen, Tirri and Merenti-Valima-
ki, 2007). Furthermore, attribution theory has been widely recognized as a
significant contributor in achievement explaining models (Stroud and Reyn-
olds, 2009). According to Dembo and Eaton (1996, in Stroud and Reynolds,
2009), motivation is constructed from three internal factors, one of.them be-
ing the students” ateributions for success and failure (the other two are: the
importance placed on the task and the emotional process associated with the
learning process). Weiner (198s; 2010) defined attributions more precisely. He
distinguished attributions on three dimensions: locus (whether the cause is
internal or external), controllability (whether the cause can be subjected to
volitional influence) and stabilicy (whether the cause is stable or varies over
time). He also identified four common attributions that differ on these di-
mensions: effort (internal, controllable and unstable), ability (internal, un-
controllable and stable), task difficuley (external, uncontrollable, stable) and
luck (external, uncontrollable, and unstable). Addicionally, accribution con-
structs can be classified into three groups: actribution appraisals (explanations
assessed following actual or manipulated success or failure in performing a
specific task), ateribution beliefs (domain specific or domain general beliefs
about the causes ofisuccess or failure), attribution styles (generalized, stereo-
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typical patterns ofateributions and dispositional beliefs) (Dai, Moon and
Feldhusen, 1998, in Nokelainen ctal, 2007).

The specific ateributions that students make allect cheir expectancy
for future performance, persistence in similar tasks, emotional respons-
¢s, which tasks they choose, and self-c(ficacy, which is an importane char-
acteristic for cducational sceeing (Demo and Eaton, 1996, in Stroud and
Reynolds, 2009). Students with an internal locus of control believe thac
cvenes in life arc conerolled by cheir own actions, whercas those wich an
external locus of control ateribute the outcomes of events to outside fac-
cors such as luck. In general, people with an external locus of concrol ap-
pear to be prone to a varicty of symptoms of stress including emotion-
al distress, job dissatisfaction, burn-out and low self-esteem (Matthews,
Deary and Whiteman, 2009). On one hand, students wich actributions
showing the internal locus oficonerol (e.g. elfore) will work harder to im-
prove themselves in school. In addition to this, those scudents who acerib-
ute their success or failure to external factors (e.g. parents, friends, teach-
ers...) tend not to invest more time in learning,

The motivational path of causal aceribution begins with the interpre-
tation of the event (in our case the mathematics achievement) as success or
failure. Following the initial reaction of happiness or sadness, individuals
scarch the reason why this specific outcome has occurred. In the achicve-
ment domain, successes and failures are often ateributed o an abiliey factor,
an cllore factor, the difheuley of the task, luck, mood and help or hindrance
from others. When explaining achicvement resules, individuals accach che
most importance to their perecived competences and how hard they eried.
'Lhe attribution theory proposes that people spontancously engage in such
causal thinking in cheir everyday lives (Graham and Williams, 2009).

Studics broadly investigated the relationship berween aceribution
styles and academic achicvement (Gibb ct al., 2002) stacing a significanc
relationship and significant predictive value of the locus of conerol for ac-
ademic achievement (Gibb et al., 2c02; Philips and Gully, 1997), study
time and eflore (Shell and Husman, 2008). lor instance McClure, Mey-
er, Garisch, lischer, Weir and Walkey (2¢11) examined the relationship
berween actributions for success and failure and academic achievement
among studencs aged 14 and 15 years (as in PISA study). ‘Lhey also meas-
ured motivation orientations and cultural dillerences; therefore Furope-
an, Asian, Maori and Pacific participants were included in the research.
The measure assessed aceributions (causes for their best and worst per-
formance only), motivation orientation {(doing my best and doing juse
enough scales), demographic dara and achievement data. The resules first-
ly confirmed the sclf-serving bias, which was alrcady proven in many pre-
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vious studies (c.g. Bong, 2004; Vispocel and Austin, 199s). Students show
aself-serving partern of ateributing their highese marks to eflortand abil-
ity more than their lowest marks, which are mostly ateribured o task dif-
ficuley. Students who aceributed their best marks to internal factors of
abilicy and cflore atrained higher achievement. On the other hand, sou-
dents who aceribuced cheir best marks co luck, family and friends gained
lower achicvement scores. Morcover, accribucions for cheir worst marks
were also important. Scudentes who aceributed cheir worst marks to abil-
icy, cffort, high task difficuley and cthe influence of teachers gained high-
cr achievement scores, whereas scudents who aceribuced cheir worst marks
to family and friends gained lower achievement scores. In addition, the re-
gression analyses showed that the scudents” motivation orientacion and at-
tributions is a significane predicror of achievement, accounting for 38 % of
the students’ achievement scores. Among aceributions the strongese posi-
tive predictor was aceribucing the best marks to eflorc and che worse marks
to lack of effore and to the influence or characteristics of the teacher, while
the main negative predictors were aceributing the bese or worst marks co
family and friends and ateributing the best marks o luck.

Similar patcerns were established in primary school students. Khoda-
yarifard, Brinthaupt and Anshel (2010) examined the relationships be-
tween academic achievement and the child’s and the parent’s arcribution
styles in primary school students and their parents. Regarding the con-
neceion between attributions and academic achievement, the resules were
consistent with previous research (Carr cr.al. 19915 Seipek and Hoftman,
1988). Studenes who did not perform well academically cended to show a
more negative aceributional style (aceributing negative events to more sta-
ble and unconcrollable causcs).

Longitudinal cffeces were tested in Liv, Cheng, Chen and Wu
(2009) study. 'Lhey examined the longitudinal effece of educacional expec-
tations and achievement attributions on adolescents” academic achieve-
ment (secondary school students), ‘Lhe resules show that high educational
expectations and aceribution to eflore (controllable, unstable attribution)
have a positive effect on learning growth race, while aceributions to others
have a negative effecc on the learning growth rate. lurthermore, as already
proven in previous research (e.g. Georgiou, 1999), ateributions of achieve-
ments to cflort are positively related to actual achievements, whereas at-
tributions to others are negatively related o achicvement. The pattern
of perceived conerol is associated with beteer selfregulation, knowledge
building, question asking, study use and eflore (Shell and Husman, 2008).
The study showed chat such accributional pateerns influence the long-term
academic development of adolescents (Schunk, 1992).
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The relationship berween ateribucion styles and academic achievement
can be explained using the concepr of self-regulation. According w so-
cial-cognitive theory, self-regulation is dependent on the situation and
it is not stable. Based on this assumpreion, Zimmerman (zooo) describes
self-regulation as cyclical with three phases conraining sub process-
es: forethoughe (task analyses and sclf-motivation belicfs), performance
(self-control and self-obscrvation), and self-reflection (sclf-judgement (c.g.
sclf-cvaluation and causal accribution) and self-reaction (c.g. sclf-satisfac-
tion)). According to their performance in cach of these domains, learners
have been desceribed as skilled or unskilled learncers (Seroud & Reynolds,
2009). Atcributions are a part of the final stage. Sclf-reflection beging with
self-judgement (individual comparisons of information gained through
self-monitoring to excrinsic scandards or goals). An individual is motivae-
ed to have fast and accurate feedback on his or hers performance as com-
pared to ochers. Self-judgement leads to aceribution interprecations where
the learner interprets the reasons for success and failure. Aceribution in-
terpretacions can lead to positive self-reactions. ‘Lhe individual mighe in-
terpret their failure as the result of too lictle eflore and then increase his
or hers clforts. On the other hand, if they interpree their failure as a lack
of ability the reaction is likely to be decreased in learning behaviour, At
tribution interpretations reveal the possible reasons for learning mistakes
and help the learner to ind the most appropriate learning serategics. Ad-
ditionally, they also promote adapration and self-regulation, which even-
cually leads o a more positive self-image and enhance intrinsic incerest in
the task (Nokelainen ct al., 2007). Ellstrom (2001, in Nokelainen ct al.,
2007) goes even beyond chat stating thac aceributions for success and fail-
urc affect potential competence.

Actribucion style has been shown in some studics to aleer according
to the coneext (Sarafino, 2006, in Graham and Williams, 2009). ‘Lhere-
fore the focus of this paper is mainly on the educational setting and on
mathemacical achievement, ‘Lhe paper concentrates specifically on PISA
2012 resules and the predictive value of actribution styles on PISA 2012
mathemarics achievement, PISA measures aceribution styles in the con-
text of the students” drive and mocivation in the form of separate ques-
tions in the scudents’ background questionnaire. PISA measures drive and
motivation using four concepts: perseverance (constructed index based
on the students” responses abour their willingness to work on problems
that are difficule, even when they encounter problems), openness to prob-
lem solving (constructed index based on the students’ responses aboue
their willingness to engage with problems), locus of concrol/ateribution
style (constructed index based on the students’ responses abour whether
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they actribuce failure in mathemarics test to themselves or to others; and
the students responses about whether they strongly agree that success in
mathematics and school depends on whether they put in enough eflorr)
and motivation to lcarn mathemacics — incrinsic and instrumental (con-
structed indices based on the students’ responses about whether they en-
joy machemarics and work hard in machematics because they enjoy che
subject, and wheeher they believe mathemacics is importane for cheir fu-
ture studics and carcers) (OECD, 2013b). In linc wich the accribution che-
ory, PISA mcasurcs accribucions on all three dimensions (locus, control,
stability). Exposing individuals to academic success or failure and chen
asking them to repore aboue cheir feelings and thoughes can measure at-
tribucion styles, ‘Lhe other possibility is to design a set of items where in-
dividuals imagine success or failure and then self-report what their most
likely thoughts would be as is the case in the PISA study,
‘Lhe present scudy aims to:

(1) Identify the aceribution for success question set structure on an in-
ternational level: All constructs that measure drive and motivation
in PISA arc developed in a form of indices on an international lev-
¢l excepr the question set measuring aceribution for success (the stu-
dents’ responses about whether they strongly agree that success in
mathematics and school depends on whether they put in enough of-
fort) therefore the first aim of this study is to analyse the serucrure
of this question set at the international level in order to construct an
index that could be used as predictors in second aim of the scudy.
Analysc predictive power of the ateribucion for success in mathemart-
ics for mathematics achicvement on an international and national
(Slovenia) level. "The second aim of the study thercfore is to use che
newly developed index (indices) as a predicting variable in a regres-
sion model for mathematics achievement on an international level.
Our basic assumption in line with the theoretical framework is that
an internal locus of control predicts higher achievement on an inter-
national and national level. 'l'o test the generalizability of our find-
ings we will use the same regression model on an international level
(PISA 2012 international data base) on national level (Slovene PISA
2012 data base) and additionally in selected LU member states with
different average mathematics achievement score. The choice was
made based on average students” machemartics achievement score (as
presented in international reports), where Netherlands and Fstonia
arc the TU member states with the highest achievement score and
Bulgaria and Romania arc the LU member states with the lowest

—
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achicvement score’. In addition to the international dara resules and
the resules for Slovenia and four other counerics’ resules will be an-
alysed in derail. The goal is to test whether the same predictions
can be made in high and in low achicving counerics. Since aceribu-
don seyles are under che scrong influence of culeure (e.g, western
culcures valuing abilicy more and castern councries valuing cffore
more) (Nokelainen et al., 2007) we have chosen 1:U member scates
for the comparisons.

Method

Participants

In the analyses, a PISA international sample is used. PISA samples stu-
denes aged berween 15 and 16 years, disregarding the grade levels or type
of institution in which they are enrolled and regardless of whether they
arc in full-time or pare-time education. "Lherefore, the average age of stu-
denes included in the survey is 15 years and 9 months (OTCD, 2014).
Most countrics included in PISA used a two-stage stracified sampling de-
sign, which means thar the sampling was conducted in two stages. The
first stage consisted of sampling individual schools, where 1s-year-old stu-
denes might be enrolled. A minimum of 150 schools per country were sam-
pled. 'Lhe sccond stage of the sampling process consisced of sampling 15
year-old studenes ac the selected schools, Approximacely 35 15-year-old stu-
denes were sampled per school with equal probabilicy, however cach coun-
ery chen chooses its own modified sampling design (OLECD, 2014). With
these sampling procedures the representativeness of the selected tese pop-
ulation for each educational system was ensured.

PISA 2012 focused on mathemarical literacy. There were approxi-
mately s1c cce students from 65 countries included in che survey. L'or
the purposes of this article data from the Form B Questionnaire and
Slovene, Bulgarian, Romanian, I'stonian and Dutch daca sees are used
(N=309 104). Tlach student answered a cognitive test and a background
questionnaire. PISA 2012 introduced a new rotation design for the stu-
dent questionnaire, which is similar to the cognitive items design. Trems
arc combined in packages, which are diseributed over a number of differ-
ent booklees. Fach student is assigned one of these booklets and cherefore
receives a limited number of items, whereas all booklets togecher cover a
larger pool of items from diflerent scopes (OLCI, zo13¢).

1 Lven thongh Cyprus was the B member stare with the second lowest marhemaries
achicvement score, itwas not included in the analysis since there were no available dara for
this country in the imernational daabase.
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lLable iz Samples characieristics

Gender o, Average achicvement
N scorc of all studentsin-
' Fetnale s ¢ Ml s ¢ cludedin PISA 222
sel
Sloventa 1 i S8 SRRy
Netherlands 4y Rl 518
Estonia 3127 §1 R 40 8
Romanma 3304 HEY 403 FREFIE
Bulgaru 3209 FERTRY 52 ) 430 L)

Note: All the dava presented in this table are caleulawed using only the daca Tor suu-
dents who answered question STz Queribution lor success! in Student Question-

naire.

In Slovenia 3 706 scudents were included (49% female and 519 male).
‘Lhe average mathematics achievement score for Slovenia is so1, whereas
for Netherlands, which is the 1'U member state with che highest score, the
average students” achievement score is 523 on the other hand for Bulgaria,
the LU member state wich the lowest score, the average scudents’ achieve-
ment score is 439.

For the daca analysis, two programmes were used as follows: SPSS
for structures analysis and TDB Analyser for regression analysis.

Inscrumentcs

Background Questionnaires

In PISA 2012, students completed a 3c-minute student questionnaire,

which included questions on cheir background, atcitudes toward math-

ematics and on cheir learning serategies (OIXC1), 2013¢). "Lhese questions

are of vital importance for the analyses of che resules. In detail, the ques-

tionnaire includes:

¢ student and their family background (including their ecconomic, so-
cial and cultural capital),

e aspects of the students’ lives (their attitudes towards learning, their
habits and life inside school, their family environment),

e aspects of learning and instruction in mathemarcics, including che
students” incerest, mortivacion and engagement (()F,CD, 2013C).

Cognitive 1ests

PISA 2012 was composed of a paper-based assessment of the studencs’
mathemarics, science and reading literacy and a compucer-based assess-
ment of problem solving (NCES, 2014a). All PISA 2012 cognitive items
were organized in clusters. The main competency tested in PISA 2012 was
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mathemarical literacy. There were two possibilities to assess the mache-
matical liceracy for countrics. ‘Lhe first possibilicy was a set of 13 book-
lees, which included ftems distribured across a range of difheuley. Ouc of
7 machemarical cluscers, 4 were included in these booklets according to a
rotated test design, ‘Lhe booklers also included 3 reading clusters and 3 sci-
ence clusters. Morcover, in cach booklet chere was ac least one machemat-
ical cluster. Regardless of a specific countries’ choice, the performance of
students in all participating countries is represented on a common mathe-
matical liceracy scale (OLECD, 2013a).

Tucluded Variables

Achievement scores for mathematics (Plausible values)

Each student had a different subsct of icems in cheir booklet; cherefore
scaling techniques were used to establish a common scale for all scudents.
In PISA 2012, item response theory (IR']) was used to cstimate average
scores for measured competencies (machemarics included). ‘Lhis theory
identifies pacrerns of response and uses stacistical models to predict the
probability of answering an item correctly as a function of the students’
proficiency in answering other questions (NCLS, 2o14b).

Since each student completed only a subset of items, the scudents’
scores are estimated as plausible values,” l'or each student five plavsible
values are estimated. These values represent che distribution of potential
scores for all students in the population with similar characteristics and
identical patterns of item response (NCLS, 2014b).

Attribution for success in mathematics

The atrribution for success in mathemarics (internal and exeernal) is meas-
ured with a set of questions (Question ST43). The question set measures
the students” pereeived control over their success in mathemarics. This
question examined the students” agreement with six statements about
cheir mathemarics Iessons. Students had to evaluate whether chey serongly
agree (1), agree (2), disagree (3) or strongly disagrece (4) with the following
scatements: If 1 put in enough effore I can succeed in mathematics; Wheth-
er or not I do well in mathematics is completely up to me; Family demands
or other problems prevent me from putting 4 lot of time into my mathemat-
ics work; If 1 had different teachers, I would try harder in mathematics; If I
wanted to, I conld do well in mathematics; 1 do badly in mathematics wheth-
er or notd study for my exams (OI)CD, 2013a).

2 Mare informartion on plausible values can be found in PISA Analysis Manual: hrep: i
browse occdbookshop.org oced ipdis feec 989 2310.pdt.

5 Valuesin brackets are values of the variable entered in the daabase.
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Attribution for failure in mathematics (perceived self-responsibility for fail-
ing mathematics)

Perecived self-responsibility for failing macthematics (FATLMAT) is an
index constructed from students’ responses to a set of questions from che
background questionnaire. The questions examined che following situa-
tion: “Suppose you are a student.in the following situation: each weck, your
mathematics teacher gives you a short quiz. Recently you have done bad-
by in these quizzes. Today you are trying to figure out why.” Lhen followed
six sentences that studenes had to evaluate whether they are very likely
(% likely (2), slightly likely (3) or not ac all likely (4) to have the follow-
ing thoughs or feelings about this sicuation. "Lhe sentences describing che
thought or feelings were as follows: L' not.very good at solving mathemar-
ics problems; My teacher did not. explain the concepts well this week; This
week 1 made bad guesses on the quiz; Sometimes the course material is too
hard; The teacher did not.get students interested in the materialy Sometimes
I'm just unlucky (OLCI), 20132).

Results

Structures Analyses

In order to define the underlying structure of the question set measuring
the aceribucion for success in machematics, che correlacion macrix of che
question set was subjected to factor analyses (mechod: principal axis fac-
toring) on the international database. "Lhe preliminary test showed che
data was suitable for chis kind of analyscs (KMO=0.670; Bartleet’s 'l est
of Sphericicy (15) = 281867.271; p<.oor ).

lable 2: Tonalvarianee explained

Factor Exiraction Sumsol Squared T oadings

Total % ol Variance Cumiulative %
Tnicrnal locus ol conrrol 1065 14411 34411
Exiernallocusolconrrol L 24841 $9.252

‘Lhe Kaiser-Guremann criteria (igenvalues over 1) revealed two fac-
tors explaining s9.25 % ofithe question set total variance ("Lable 2). Based
on the factor loading (‘lable 3) we named the two factors: internal locus
of control and external locus of control. The first factor explains 34.411 %
of variance and includes internal accributions for success in form of ellore
(internal, unstable, controllable) and own responsibility for success. The
sccond factor explains 24.841 % of variance and includes external arcribu-
tions for success in forms of external causes (external (e.g. teachers, fami-
ly), stable, unconcrollable).

4 Vaheesin brackers are values ol the variable entered in 1he darabase.
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Table 3: Facror loadings of auribution [or suceess in mathematies ques-

tion ser
|“acror
Internal locus l:xternal locus
of control ot conrrol

[t] purinencugh ettort. [ can susceed in _ .
mathematics ? T
Whether ornot | do well in mathematics is “ i
completely up o me i -
Lamily demands orother problems preventine
|'>I’0m}7llllill:_-'rl lovol time into my mathemarics 26y 546
work
UThad difierent teachers, lwould ey harderin

‘ ) S S
marhemarics
I wanted to. [ coulddowell in marhemarics 671 T
| do hadly in marhemarics whetheror ner | study
for my exams » B 39

Regression Analyses

lior the analysis of the relationship between accribution for success in
mathemarics and che scudenes’ machemarics achievement, regression anal-
ysis was used. ‘Lhe regression analyses are ac the first stage of che analy-
ses conducred on an international level, and further on also on a national
(Slovene) level followed by international comparisons, We used two stages
of multiple regression analyses. In the firse stage, only arcributions for suc-
cess in machemarics indices were entered in the model. l'urthermore, in
the second stage, ateributions for failure in mathemarics index (perceived
self-responsibilicy for failing mathematics) were added to the model on
national and international level.

A multicollincaricy assumprion of prediceors in the model was test-
ed with correlation analyses. All indices (internal locus of control, exter-
nal locus of control and perceived self-responsibility for failing mathemat-
ics) statistically significantly correlate with cach ocher, cither weakly or
moderatcly (0.02< r <0.24). Additionally VIF were significantly below 1o
(1.08<VIl<rLs).

As it can be seen from che 'lable 4, international daca shows ateribu-
tion for success in mathematics (internal and external locus oficontrol) as
significant predicrors of machematics achicvement in PISA 2012, 'Lhe in-

$ In mulipk: regression. the variance inllacon Laccor [VIF] s used as an indicator of mulu-
collincarity. Compurationally. itis defined as the reciprocal of talerance: 17 1< R Marions
recommendations foracceprable kevels of VI have been published in the literarnce, Per-
haps most commaonly.a valne of 12 has bee recommended as rthe maximam level of VI

Clheld. 26
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lable 4: Predictive power of attribution for suceess in mathematics {in-
rernal and external locus of conrroli for mathemarics achievemenr in
PISA 2012 international and national Teve]

N

Tutermational results Lisel fosel Risel

constant

]nl(‘l‘n;ll |O‘\‘ll.\' O“'Olll I‘Ol

Lxernal locusof conuol

Slovenia

consrant
Intermal locus of control 15277 2L caly’ el
Iixrernal locus of conreol AT -

Netherlands

Constanr

Tnwernal locus olcontrol gyt
I'xrernallocus of conrrol 36267 [3.43)
Fstonia

constant §I6.2C7 (206!
Tnwernal locus ol vontrol 8037 28]
Lxternallocus of conurol R

Romania

constant 454387 13.86]

Tnwernal locus ol vontrol g6 239 RN T

Lxternallocus of conurol EWEY SS9 aeenl
Bulgaria

constant 44l 546

Internal locus of contral ES- PR T R P

Lxternallocus of conurol 496 (2590 CagT (oo gl

Notes: The daca are weighted with Final Student Weight. R *is adjusted R All the
dara presented in this rable are caleulated using, enly the dara tor students who an-
swered question §'Las fanribution for successt in Student Questionnaire. Stadistical-
ly signilicant (p > 0.05" cocilicients are marked with =
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ternational resules of the daca analysis show that if internal locus of con-
trol increases by one unie, the students” mathemarics score increases by
16.6 score poines (if external locus of control is constant). If external locus
of control increases by one unit, then the students’ mathematics score falls
for 32.8 score points. Every unit increase in che external locus of control is
cherefore associaced with 32.8 score poines fall in che scudenes’ machemar-
ics achicvement (if the effect of internal locus of conerol is held constant).
On an internacional level, the model accounts for 11 % of variance in the
students” mathemartics achicvemene score.

Likewise, the resules of the data analysis for Slovenia show chac if
internal locus of control increases by once unic, che scudents” machemat-
ics score increases by 15.3 SCOre points, ‘| herefore, every unit increase in
the internal locus of conerol is associated with 15.3 score points increase in
che scudenes’ machematics achievementc (if excernal locus of conerol is con-
stant). If excernal locus of concrol increases by one unic, chen the scudents’
mathemacics score falls for 28.3 score points. Livery unit increase in cthe ex-
ternal locus of control is therefore associated wich 28.3 score poines fall in
the studenes” machemarics achievement (ifinternal locus of control is con-
stant). In Slovenia, the model accounts for 8 % of variance of the students’
mathemarics achievement score.

Further comparisons of the countries wich the highest and lowese
mathemarics achievement scores in Furopean Union showed chart the re-
gression model, which accounts for the highest percentage of variance (15
%), is the regression model for Estonia. ‘Lhe resules of the daca analysis
for Estonia show chat cvery unit increase in the internal locus of control
is associared wich 18 score points increase in che scudenes’ macthemarics
achicvement (if cxternal locus of conerol is constant). Every unic increase
in the exeernal locus of conerol is therefore associated with 36 score poines
fall in the students” machemacics achicvement (if internal locus of control
is constant). Moreover, the regression model for Romania accounts for the
lowest percentage of variance (9%) in analysis, ‘Lhe resules for Romania
show that every unit increase in cthe internal locus of control is associat-
ed with 10 score poines increase in che students” machematics achievement
(if che external locus of control is constant). Moreover, every unit increase
in the external locus of control is therefore associated with 29 score poines
fall in the studenes” mathemarics achicvement (if the internal locus of con-
trol is constant).

Table s shows that the inclusion of an additional index of atcribu-
tion for failing mathemartics does not add to percentage of explained var-
iance to the original regression model which includes only an ateribucion
for success in mathemarics indices. The inclusion of an additional index of
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Table s: R

by S .

Bisel

cgression model with actribution for {perecived sell-responsi-
biliry for failing mathemarics - TAILMAT ! index included

R s e

Tiernarional resulis

constant

47765" 0.9

Inrernal locus of conrrol

RPN
RS T

Fx |crrm| IO{‘[I A ul'con I li.'\l

FAITNAL

Slovenia

consrant

Inl(‘l‘n;ll |0‘\‘ll.\' Ol‘i'ﬂlll I‘Ol

Lxternal locusof conurol

FATINIAT

Nethetlands

conshant

529.82°

Internal locus of control

Fx |crrm| IO{‘[I A ul'con I li.'\l

BINEMENTY

>

5694 1

PAILNMAT

Lstonia

(.28 Pl

A )

consrant

siesz 234

Internal locus of control

BECYARSNGY

Iixrernal locus of conreol At cal

FATINAT [REr T KSR EATRIEREN
Romania

consrant 455087

Internal locus ol coniral g2 T :.:'0:,

External locus ol conurol -9~ 322 ooy’ 0.0y

FATINIAT

266 16
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bis.el Zis.cl R¥is, e
‘ Bulgaria
constant 34448 3260
Internal locusof conrrol rarat s ER ERS
Lxternal locus of control 4L45° 279 237" o)

FAILMAT o1 199!

Nortes: The dara are Wcightcd. with Tinal Student \Y’cigllt. TFAILMAT is an abbre-
viation [or the index “perecived selibrespensibilivy (or Giling machemadies™. R is ad-
justed R All the data presented in this table are caleulated using enly the daa for
studenrs who answered question ST4s {arrriburion tor success in mathemarics) in
Student Questionnaire. Statistically signilicant (p > c.os) cocflicients are marked
with ™.

atcribution for failing machemarics accounts for an additional 1 % only for
Bulgaria. Tor the international data and the rest of the couneries (Slovenia,
Nectherlands, Estonia and Romania), the percentage of variance explained
stays the same after the inclusion of additional predictor. Therefore, it can
be concluded thac the inclusion of cthe new predictor has not explained
a large amounc of the variation in studenes’ machematics achievement
scores. Lhe ateribution for failure (perecived selfresponsibilicy for failing
mathemarics) is a weaker predictor for the scudents’ mathematics achieve-
mene score than che predicrors of the ateribution for success.” Morcover,
the predictor accribucion for failure (perceived self-responsibilicy for fail-
ing mathemarics) is statistically significant in predicting students’ mache-
matics achievement scores only on the international level.

Discussion

Internal locus of control as measured in PISA study is a significanc predic-
tor of higher mathemarics achievement on internacional level and based
on the samples included also regardless of average levels of mathemaics
achievement (Slovenia, Netherlands, listonia and Romania). Likewise ex-
ernal locus of contral significantly predices lower mathemarics achicve-
ment on an international level and in selected countries. ‘lhe resules
showed predictive stability — in other words the predictors were signifi-
cant in all analysed councries. In Slovenia, the students’ aceribution style
explains 8 % of the total mathematics achievement score indicaring the
relevance ofithe analysed field.

6 ‘The analysis of the dara gave the same resalre when changing rhe order of predicrors and
including the predictor of “FATLM A1 as the Gestpredictor in the regression analysis,
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Based on our resules, internal locus of control should be supported in ed-
ucational seeting. Inclusion of an additional index of the aceribution for
failure (pereeived control responsibility abour failing math) does not in-
crease prediction value w a larger exrent. This indicates chat the aceribu-
tion for success is something we should pay attention to in the education-
al sereing, Lor instance, teachers could focus on communicating praiscs
for success in a macter chat promotes cffore {(incernal, instable conerolla-
ble accribucions).

Hence, the main question for our discussion is how is aceribution-
al information developed in the course of onc’s developmene. Besides
one’s own experiences and social norm informacion, which is the strong-
est source, also feedback from teachers is relevant to motivation in school,
especially because teachers are often unaware of the actribucional infor-
mation that they indirectly convey. lor instance, laboratory — experimen-
tal studies showed that three types of behaviour that a teacher frequently
poses could be problemacic in communicacing low abilicy (internal, sta-
ble, unconcrollable ateribution) of student. ‘Lhese are (Graham and Wil-
liams, 2009): sympathy following tailure, the oflering of praise following
success especially ar casy rasks and unsolicited offers of help. In classroom
teachers reward the effortful (internal, unstable, controllable areribution)
student and punish the non elloreful and unmortivaced students. When a
teacher ateribuces studend’s failure to lack of effore the student is pereeived
to be responsible, anger is clicited, and punishment or reprimand is hand-
cd out. In concrast, when failure is ateributed to low aptitude and che scu-
dene is perecived as not responsible sympathy is aroused, and help may be
offered (Graham and Williams, 2009; Reyna and Weiner, 20015 Rudolph
ctal., 2004). Thatis, onc tends to be sorry for the scudent who lacks abilicy,
or is sick or breaks down on the way to school (Reyna and Weiner, 2001).
In contrase to failure, being aceributed to controllable causes such as lack
of efTore tends to evoke anger with wichdrawal of help. ‘Lhis means thac ifa
student experiences sympathy when faced with failure they also incerprets
this sympathy as aceributional information scating thae the event (e.g, fail-
ure) is unconcrollable. Unsolicited help has che same eflect. ‘Lhis elTect is
evident even when students of dilferent ages observe teacher behaviour
toward other scudents. lor instance, when observed on tape: the student
that was given unsoliciced help from their teacher was pereeived as less able
in comparison to their classmate that did not receive help from the reacher
{(Graham and Baker, 1990). Studics (among college studenes and children)
showed that students who were praised for success at a relarively casy rask
were inferred to be of alower ability in comparison to cheir classmares who
were given neutral feedback (Graham and Williams, 2009).
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We are not suggesting that these types of reacher’s feedback always work
but some critical atrention has to be pur also to chis aspect especially in
regards of unsolicited help. Stepping back and not providing help if not
directly asked is supported based on the theoretical assumprions and also
our daca indicating thar internal locus of control should be supporred.
Not providing help or waiting a liccle bic longer than usual not only sup-
ports controllable internal atcribution styles bue also suppores autono-
my as onc of the basic foundartions of inner motivacion (Ryan and Deci,
2009).

Besides informing teachers in che form of teacher training on spe-
cific competences and on cffort praise depending on the task difficulry,
also studene erainings have proven to be successful. In chese types of inter-
vention, teachers or other trained professionals guide scudents towards at-
cributing failure to lack of effort. Dweck (1975 in Graham and Williams,
2009) has shown that students that have had helpless atcribucions (e.g, sta-
ble low ability) and have gone through aceribution recraining have shown
more persistence and more effort in fucure tasks compared to their con-
trol group (students of similar accribucion seyle bue without aceribucion re-
training). Areribution based intervention have for instance in a group of
college studenes resulted in 18 % higher rate in passing the final exam (Van
Overwalle and De Mersenare, 1990). Nevercheless, all the studices have not
yiclded such promising resules (Stroud and Reynolds, 2009) and addition-
al research in the held is needed.

It is also rccommended that training should be subject-arca specif-
ic — as our cmpirical scudy was targeting only machemacics achicvement.
Vispocl and Austin (1995) showed a systemaric erend for exeernal aceri-
butions to generalize across subject arcas and for internal accributions to
remain subjec-arca specific. In school, clementary scudenes’ current and
future aceribucions pereeprions have been found o vary daily across as-
signments (Shell and Husman, 2c08). It is of high importance to add thac
attribution beliefs are only one piece of puzzle in achievement motivation
theoretically and empirically incerrelated with other motivational con-
scruce such as goal orientacion and aflect. Shell and Husman (2c08) point-
ed out that we cannot simply expect a rise in achievemenc solely by influ-
encing one component of motivation.

Taking Ajzens’ theory (OLCD, 2013b) of planned behaviour as a
framework (this framework was used in the development of PISA 2015
questionnaires), we can assume that by influencing internal conerol belief,
we can foster one’s behaviour e.g. machemarics relared ellort, machemaric
related student behaviour and indirecely if possible students machemacics
outcome. Fyven the theory of planned behaviour states that volitional be-
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haviour is determined by specific attitudes and subjective norms rogether
with pereeived control (OLCD, 2013D).

To sumup, our study firstly ollers two newly developed indices based
on the PISA 2012 question set measuring ateribution for success in mathe-
matics (internal locus of control and external locus of control) over onc’s suc-
cess. Lhese two indices could be used in further analyses in che ficld and
also in che data sees not included in our analyses. 'Lhe study offered empir-
ical international support for the significant relationship berween inter-
nal locus of control and higher academic achicvement (in our case PISA
mathemarics achicvement) and likewise external locus of control and low
achicvemnent.

Despite the contributions oflered by this study, its limitacions should
also be noted. lirst of all, che measuremenc of the ateribution for success is
limited to six items therefore the findings should be considered as a form
of screening and be used as a baseline for furcher more in depch measure-
ment of accribution style, ‘Lhe scudy included only a selection of countries
therefore the conclusions could be generalized to other Luropean coun-
tries to a certain exeent but keeping in mind that the resules are based on
five selected countries. Based on our results, we can recognize the possi-
bility of larger predictive value of ateribution style in low achicving coun-
tries when compared to high achieving countries. However, in order to
make these kind of conclusions we would have to include the whole PISA
sample and conduce more in depeh analyses. In the regression model, only
newly developed indices were used (togecher witch che aceribucion for fail-
ure in mathemarics) mainly because we wanted to isolate the predictive
power of che ateributions for success in mathematics for mathemacics
achicvement but at the same time chis means chaclarger regression models
could explain achicvement in larger exeene.

'l'o concludc, success in school depends on numcrous factors, many
of which are not fully controllable or easily identified. ‘Lherefore, it is of vi-
tal importance thae we identify factors that we can influence and, in such
a way, help the students to reach better educational achievements on all
levels and in all fields.
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(In)equalities in PISA 2012
mathematics achievement,
socio-economic gradient and
mathematics-related attitudes
of students in Slovenia, Canada,
Germany and the United States

Mojeca Straus

Introduction

‘Lhe associations of student’s socio-economic background with their educa-
tional achicvement have long been well established (c.g, Duru-Bellat, 2004).
For decadces, international large-scale asscssments such as che Programme for
International Student Assessment (PISA) discovered significant relationships
between the family background and studenct’s performance, I'or example, che
international PISA report on equity in schoals describes thar “socio-cco-
nomically advantaged studenes and schools tend to outscore their disadvan-
taged peers by larger margins chan between any other two groups of students”
(OECD 20134, p. 34). However, PISA also showed thac higher achievement
is not necessarily at the expense of equality: “Many countries and economics
that have seen improvements in their mean performance on PISA have also
managed to weaken the link between the socio-economic scatus and perfor-
mance, someeimes resulting from a narrowing of the gap in performance be-
tween advantaged and disadvantaged students” (ibid, p.3s).

‘lhere is evidence of the impace of socio-economic background on
machemarics achicvement in Slovene schools as well. In addition to the re-
sules thar can be observed from large-scale international assessment, for Slo-
venia, Zakelj and Grmek (2010) demonstrated associations between students’
socio-economic status and cheir achievement in cthe Nacional Assessment of
Knowledge (National Examinations Cenere 2014), conducted every year at
the end of compulsory education. Also, Seraus and Markelj (2011) showed
that the choices students make from academic, rechnical and vocational up-
per sccondary educational programs tend to parallel social lines. ‘Lhis war-
rants further studies into the relationship between students” socio-ecconomic
background and achicvement in Slovenia.
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However, socio-cconomic status is not the only factor influencing achicve-
ment. How students feel and chink about themselves is an imporeant pre-
dictor of how they act and decide when challenged by tasks and sicuations
(Bandura 1977). There is vast rescarch on students” ateitudinal facrors in-
{luencing mathematics achievement {e.g. Lamb and Fullarcon 2001, Ma
and Bradley 2004, Pang and Rogers 2013, Suan 2014). 'These factors can
originate in studenes’” home or school environment, or stem from ctheir
own pereeptions.

‘Lhe aim of this arcicle is to examine to what extent students” aceitu-
dinal factors additionally explain the relationship berween socio-cconom-
ic background and achicvement. In che study, mathemarics achicvemenc
is taken into consideration, as it was the major domain in the latest cycle
of PISA, in 2012, and it is one of the core subjects assessed in the National
Assessment of Knowledge every year. In order to investigate the relacion-
ship becween family background and scudenc achievemene, Willms (2003,
2006) introduced a concepe of socio-economic gradienc. PISA uses a com-
posite measure of students’ economic, social and culcural background de-
rived from the highest occupational status and educational level of par-
enes and home wealeh, cultural and educational possessions (e.g. OLCD
2o13D). The socio-cconomic gradient is used to describe the quality of ed-
ucational ourcomes as well as the equality of outcomes for students from
diflering socio-cconomic backgrounds.

During PISA assessment, students are given a questionnaire includ-
ing questions about their pereeprions thar are conceproalized in PISA o
be relevanc in explaining difterences in their achievement (OECD 2o012).
Some of these data describe students” currene school environment, for ex-
ample sense of belonging to school or studenes’ views of teacher behaviour.
In Slovenia, chis is a school environment in which students have generally
only been part of for a few months — over 9o% of 15-year-olds in Slovenia
are in Year 1 of upper secondary school (Statistical Olffice of the Republic
of, 20144, 2014b). Assuch, these dataare not likely to describe the context
of the students’ learning development in the previous years, Rather, inclu-
sion of the indicators on current school environment in the model of fac-
tors relating to machemacics achievement in Slovenia could possibly mask
other, more subtle factors from previous development. As described, the
choices studentes make for their upper secondary programs parallel cheir
social status and their responses to questions about their current school
environment may, to a large exten, reflect chis phenomenon.

The focus of analysis in this article is therefore limired to the con-
structs that more likely pertain to the studenes” background during a
longer period. Such construces are, for instance, self-concept in mathe-
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matics, anxicty abour mathemarics or perseverance. Such student-level
constructs from che atticudinal domain generally play a two-fold role in
cducational assessments. First, they are scen as che pre-conditions for suc-
cess in subject domains, and, sccond, they themselves may be judged as ed-
ucational goals (Rychen and Salgalnik, 2003). The construces of interest
in chis study are taken from Ajzen’s (1991, taken from OLCI 2012, p.18s)
theory of planned behaviour which states that by manipulating accicudes
and subjective norms as pre-determinants of volitional behaviour, che
chances that the person will intend to do a desired action can be increased
which, in turn, can increase the likelihood of the behaviour acrually oc-
curring. By incroducing acticudinal conseructs in the model of relation-
ship of sacio-cconomic background and mathematics achicvement, we ory
to investigate furcher the interplay of these conseruces wich achievement.

To provide a perspective or a reference point for the resules of pro-
posed investigations, other countries are included in the analysis. It is
known from PISA (and other international scudies) that there is a serong
relationship beeween che stcudenes” family background and cheir achicve-
ment in all participating countrices, however, there are possible differences
in the factors that play arole in explaining this relationship in one counery
and not another. A comparative perspective therefore seems useful. "Lhe
councrics sclecred for comparisons are Canada, Germany and che United
Staces. While it is obvious that che choice of couneries is based on the con-
tent of the present thematic issue having guest authors from these three
countries, it also gives a good framework for interprecing the resules for
Slovenia. I'rom the educational policy perspective, international compar-
isons of Slovenc students’ achicvements arc an important indicator of ed-
ucational quality. According to PISA 2012 international reports, mathe-
matics achievement in Canada and Germany is higher than in Slovenia
and in the United States it is lower (OLCD, 2013¢). At the same time so-
cio-cconomic status of students varics among the councries; it is highest
in Canada, similar becween Germany and che United Seates and lowest
in Slovenia'. Contextually, all chree countries are major world economices
and Germany is the strongest economic parener of Slovenia (Observaco-
ry of Leonomic Complexity, 2014). So these countries present diflerent
viewpoints from which resules for Slovenia can be incerpreted.

From the above discussion, the following research question is formu-
lated: 7o what extent does variation in mathematics-related attitudes of stu-
dents, in addition to their socio-economic background, contribute o explain-
ing their mathematics achievement and how do these relationships compare
between Slovenia, Canada, Germany and the United States?

These data are presented in morte detail luerin thisarticle.
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This rescarch question proposes studying the distribution of mathemat-
ics achievement by student-level socio-economic and atcitudinal factors
in Slovenia and chree other countries. Te needs to be noted chat che PISA
assessment measures 4 broad ser of skills and knowledge in machemar-
ics, called machemarical literacy of 15-years-old studencs enrolled in for-
mal educacion (OECD, 2012). ‘Lhercfore, it is not an assessmene of what
students learned in machemarics classes during cheir previous year, or dur-
ing their lower sccondary education. It is an assessmenc of the cumulacive
development of learning thac has occurred chroughout education or clse-
where.

‘Lhe nexe secrion describes conseructs, daca and methods used in this
article, 'Lhen, results of comparisons of socio-economic gradiencs in mach-
emacics achievement in Slovenia with the other chree councries will be
given, followed by the results of analyses of socio-economic background’s
interrelationships with students’ attitudes in describing machematics
achievement of 15-vears-old scudencs. ‘Lhese results are discussed in the fi-
nal section.

Data and Methods

The latest PISA data collection was conducted in 2012 with machemarics
liccracy as the major domain, ‘The majoricy of items in achicvement teses
therefore covered mathematcics and the questionnaire items asked abouc
constructs concepeualized in PISA to be related to machemacics achieve-
mene. 'Lhese daca will be used in cthe present study.

Samples of Scudents

‘Lhe PISA data collection included large nationally representacive sam-
ples of 15-years-old studencs, consistent with the requiremencs for the in-
cernacional scudy (OECD, 2013¢l). Furthermore, PISA 2012 introduced
a rotation design for the scudent questionnaire, similar to che design for
cognitive items. ‘Lhis means thar questionnaire items, organized in item
packages, were discributed over chree forms of questionnaire booklets,
named lorm A, Form B and lorm C. Lach student was allocated one
of these booklets, and thus received a limited number of questionnaire
items, while the booklets taken together covered a larger, “universal” pool
of questionnaire items. Like the cognitive booklets, the questionnaire
booklets were randomly rotated among studenes within cach school to
make sure representative samples of students took cach of che question-
naire forms (OLCD forthcoming). Fach form was therefore allocated to
approximatcly a third of students in the PISA sample in a particular coun-
try.
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Table s Differences in sample sizes and populadion cstimaes based on

tull PISA 2012 s;—lmplcs and Torm B Questionnaire 511115‘:-111‘1[)lc'.\;l

Slovenia Germany Canada Unired Srares
Nuamberofsrudentsin full PISA
3917 5T 11544 3978
warzsample
Numberof students in L'orm B - ) .
1896 1654 T1TS 1663
subsample
Nean achievement based on full . s o oA
) §ial 1030 514 2.9 518 118 481 0560
l-’lb;'\sampk‘ o o Y T
Nean achievement based on e Sy o R
BT 185320 19 24 484 (40
Form B subsample 5 S A 319k SR

Due to this rotacion, not all students provided responses for all of the at-
ticudinal factors to be used in this study. Data on che full set of items of
interest was collected through I'orm B of PISA 2012 student question-
naire only. In order to analyse the factors derived from these items with-
in a single model, we therefore used data from subsamples of 15-years-old
students that were given Torm B during the PISA assessment from cach
country. Consequently, population estimartes based on these subsamples
may slightly diller from the estimares obrained from full PISA samples
that are available in PISA international reports. The two sets of estimares
are presented in Table 1 for comparison. The dillerences between the full
sample and the Torm B-subsample estimates for Germany and Slovenia
arc somewhat larger due to the face chatin chese two countries, small sub-
groups of scudents were given a shorter version of che cognicive assessment
as well as the questionnaire, named UH (unc heure) inscruments. Such
versions are available in PISA for studencs wich special educational needs
that otherwise could not participatc in the PISA assessmene. Lhis version
of instruments was given to 3% of students in Germany and 1% of stu-
dents in Slovenia. I'xclusion of these scudents from the calculations of che
mean achievement in a country generally results in an increased escimate.
However, UH instruments did not collect data on any of the factors se-
lected for che present study, excepe for the index of socio-economic and
cultural stacus, so students that were given these instcruments would not
be included in the analysis in any case. As none of the four diflerences be-
tween full-sample mean estimates and the Form B subsample estimares

Inn the whole artick, standard crrors are given in parentheses. The standard errors indicate
theacenracy of the estimares. [ar example. it one imagines thar the PISA stady had been
ared annmber of times with the same sample sizes torcach counrry theninabonr gt
s.the esrimates of the meanswonld have fallen within the double rangeindicared by
the standard errors

-
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are significant’, che data from Torm B subsamples were deemed of sufh-
ciene quality to be used for the present investigation. From here on, i is
only these data chat are included in the analysis.

Mathematics-related Constructs

Table 2: Structure of blocks and indices of scudencs” madiematics-relac
ad acticndes and opinions

Block 1 Socio-economic background

o-economic and cultural s Constructed index based on students responses
o I)Olll 1 Ilt'il‘ P}l rent ‘; (‘(Ill{‘}lli(‘ll a II(I 1."(‘('“13(] 1o d [](I

Index ol's
tus [ESCS,

|1«.‘~mc 170\’\’(“-‘.\'i(7ll.\'

Block » Mathematics selithelicis and participation in mdl hemaries-related acriviries

Index ol mathematicssellefMiacy Constructed index based on students responses
abeutrheir perccived ability ro sl a range of pure
andapplied mathematics problems

Index of mathemarics self-conecpt Constructed index based on students’ responses

) ahourrheir perec ivedcom perenceinm athemarics
Index o mathematics anxiety Constructed index based on students responses

about leelings ol stress and helplessness when deal-

ing with mathematics

Index ol subjective norms in marthemarics Constructed index based on students respons-
ceabour whether they intend to use mathematics
intheir furure and whetherstuden s parentsand
peersenjoy and value marhemarics

Bleck 3 Studears drive and merivation

I n dfi.\' QF PfII'SCVfII'ﬂ nec ( :Qn Stl'll(‘.rfid l nd‘.‘..‘( h:] SCd an Sr,lldfi l]rﬁ: I'CSPC}I] SCS
'nl[)Qllt rll(‘.i rwi " in gl](‘.SS O WO I‘k [sl)} PI'Q I.) IL‘. ms tllﬂr
are difficult, even whe they encounter problems

LAEX O -‘0 eniess Lo provlem solvin tQIlS ructed index based on stud CllLS. responses

Index ol bl Iving, Const lindex based on stud

about their willingness 1o engage with problems
{

Index ol perceived sell responsibility for [ail- | Constructed index based on students responses

ingin marhemarics aboutwhether they atrribuce filure i marhemar-
ies tests 1o themsehves or to others

Index ol intrinsic motivation o kearn marh- Constructed index hased on students TESPONSes

cmatics aboutwhether they CHjoY mat hematios and work

hardin mathematics because they enjoy the subjecr

Index ofinstrumental motivarion te learn sei- [ Constructed index based on students’ responses
ence abourwherher they belicye mathemaries isimpor-

tant for their future studies and careers

In PISA 2012, background data was collecred wich the aim to poreray im-
portant aspeces of che affective domain, such as valuing machemarics and
being confident in doing machemacics. From the data that were collect-
cd via studene questionnaires, interval-scaled statistical indices were de-
rived to caprure the major conseructs relaced to mathemarics achicvement.

91,

5 Tested (ollowing the procedures in OLCT 2
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There is a ser of indices given in the PISA 2012 database from which ic is
possible to select the indices chat basically caprure the major aspeces in
Ajzen’s (1991) theory of planned behaviour. The indices selected for the
present study are organized in three blocks; the first block comprises of a
single index of socio-cconomic and cultural status, the second block com-
prises of indices of scudents’ mathemarics-relaced self-beliefs and the chird
block of indices of their drive and mortivation in machemarics. Descrip-
tions of these indices are presented in 'Lable 2. Concrete items in the PISA
2012 student questionnaires thar were used to collecr data for the selected
indices and daca for these icems are detailed in QECD (2013b).

A seatistical index in the PISA dacabasc is constructed in a way that
for all scudents in the OFCI couneries the mean is o and che scandard de-
viation 1 (in compuring the mean and standard deviation an equal weighe
is given to each of the participating countries) (OLCI), 2013b and OLCD
forchcoming). Negative values of the index in che international dacabase
therefore do not imply that students responded negatively to the under-
lying questions, buc rather that chey responded less positively (or more
negatively) than the average response across OLECI) countries. Likewise,
positive values imply more positive (or less negative) responses than the av-
crage response in OLCID countrices.

Socio-economic Gradient

Willms (2003) describes that socio-cconomic gradients comprise of three
components, mean level, mean slope and the serength of the relationship
berween the outcome variable and socio-ecconomic background. The Jev-
el of the gradient is defined as the expected score on the outcome meas-
ure for a student with average socio-cconomic status. The level of a gradi-
ent for a country is an indication of its overall performance, after taking
into account the students’ socio-cconomic status. ‘The sfope of the gradicnt
is an indication of the extent of inequality ateriburable to socio-cconom-
ic status. Steeper gradients indicare a greater impact of socio-cconomic
status on student performance (greater inequalicy) while gradual gradi-
ents indicare lower impace of socio-cconomic status (less inequality). 'Lhe
strength of the gradient refers to how much individual scores vary above
and below the gradienc line, If the relationship is scrong, then a considera-
ble amount of the variation in the outcome measure is associated with so-
cio-economic status, whereas a weak relacionship indicaces thac relacively
lictle of the variation is associated with socio-economic seatus. 'Lhe most
common measure of the strength of che relationship is a scaistic called
R-squared, which is the proportion of variance in the outcome measure
explained by the predicror variable.

127



SOLSKO POLIE LEUNIR XXV STEVILKA -6

Statistical Analyses

The main analyrical approach for the investigation in this article is line-
ar regression analysis, conducted in a sequence of steps. Tirst we estimare
socio-cconomic gradient using a simple one-predictor model for cach of
the four countries. Then the model is extended with factors capruring var-
ious aspeces of scudents” machematics-relaced accicudes. "Lhe appropriace
struceure of chese facrors for the final model is derived from preliminary
exploratory analyscs. For all four countries the same final model is used.

Duc to the clustering scructure of the PISA data — students being
sampled within previously sampled schools — the question whether hier-
archical modelling needs to be used should be addressed. Since only stu-
denelevel variables are investigated in our study separately for each of the
four countries, it remains to be considered whether the variance of chese
variables shared between the schools is of interest. ‘Lhe impact of clus-
tering on sampling variance is controlled for by Bootstrap procedures of
computacion.

As mentioned, the majority of 15-year-old scudents in Slovenia accend
the first year of their upper secondary educarion segregated o diflerent
educational programs and thae the students’ selection of these programs
tends o parallel their socio-cconomic background. Therefore it seems
sclf-evident chat the proportion of variance in machemarcics achievement
as well as other variables berween schools is relatively large. The linear re-
gression coclheient of socio-cconomic background on the studenc achicve-
mene provides an estimace of the overall difference in performance duc to
socio-cconomic background while mulcilevel regression model estimates
the difference in performance after accounting for the differential accend-
ance to schools. ‘The mulcilevel regression cocthcicnes on socio-economic
background may therefore substantially differ from che linear regression
coctheients, especially in highly tracked systems. Having four differenc
education systems in our study, the primary interest are cthe overall difler-
ences in the populations of studencs while diflerences berween schools are
left aside. Lor this reason, the linear regression is used.

IBM SPSS 22.0 software is used for the analyses, with the addition
of the syntax macros prepared through che IIDB Analyzer software (IEA,
2014), which enables calculations of population estimates and scandard
errors with the use of suitable sample weights and all five plausible values
of achicvement in the PISA database. Throughout the article, significance
of dillerences in mean estimates or in estimartes of regression coelheients
berween countries is tested using the foundations in OFCID (2009). Test-
ing is carricd our ar 0.05 level of staristical significance between resuls for
Slovenia and cach of other countries.
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A hinal note of caution is in order. When interpreting the resules of inves-
tigations in this arcicle, it should be taken into consideracion chac the in-
dices used in the analyses have been derived from students’ responses to
questions in the background questionnaire and not from, for example, in-
dependent observations or other types of objective measurements. This
mcans that studenes’ answers depended on che way scudents underscood
and responded o questions.

Results
International Comparisons of Slovene Students’ Mathematics
Achievement and its Socio-economic Gradient
I'rom PISA 2012 data, we can derive basic comparisons of mathematics
achievement and its socio-economic gradient becween Slovenia, Canada,
Germany and the United States. While chese indicators are available in
the PISA initial reports (e.g. OECI), 2013a), it is imporant to repeat thac
this study uses subsamples of che original PISA samples within the select-
ed countries and, consequently, some of che indicators in Table 3 slighely
diller from che inicial repores.
Table 30 1D on socio-economic grsldicut in marhemarical |itcr:‘-1(‘.y for
Slovenia, Germany, Canadaand the United Stawes in PISA 2012

Slovenia | Germany Canada | United States
Nean socio-economic and cultural status ; ST gl el | cab g
Nean score in machematical liveracy 518 519 2.4 484 (4000
Level ol socio-economic gradient 521 5i5 12 4. 489 13530
Slope ol socio-economic gradients 420 34 1200 56 2,

138 !

Surength of socio-cconomic ;_;mdicnl_l, 1020 4.3 0.9,

Nowes: 1 Leve] of socioccenamic gradicm is the mean score in machemadical livera-
cyadjusted [or the mean socio-cconamic and cultural status (ESCSL Adjusting for
socio-cconomic and culmural starus takes into account only mean achievement of
groups ol students with socio-ceonoamic and culwral stacus cqual o OFECL) aver
age in cach counury.

2 Slopc of socio-economic grsldicur. isthe scorc-poiut (‘.h:-mgc in achievement associ-
ated with onc-univinercase in socio-ceonomic and culwural stacus.

3 Suength of socio-cconomic gradient is the strengih of the relationship between
mathemarical lireracy and socio-cconomic and culmural status (ESCST as the per-
centage of variance in machemadies perlormance explained by the socio-ceonomic
and cultaral stavws.

First, Table 3 shows dillerences berween the four councries in aver-
age socio-cconomic and culeural status. Average socio-cconomic and cul-
tural status of Slovenc 1s-years-old students (value 0.07) is slightly above
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the OLCIY average (which is o), however, it is the lowest value of the four
countries. Socio-cconomic and cultural starus of 15-years-old students in
Canada is the highest (value 0.41) and the values for Germany and the
United States are in-berween (values o.21 and 0.16, respectively).

The values of mean scores in mathemarical liceracy show a dillerent
pactern. ‘Lhe scores for Germany and Canada are similar, the score for
the United Staces is the lowese and the score for Slovenia is in-beeween.
'Lhis shows that the socio-cconomic and cultural status ieself docs noc
determine the level of machemarics achicvement in a particular councry.
Furthermore, while once could try to argue that che level of achicvement
in Slovenia is understandably lower than in Canada and Germany duc
to lower socio-economic and culeural stacus of Slovenian students, chis is
not supported by the level of socio-economic gradienc in ‘Lable 3, It can
be observed that differences berween Slovenia and the other countries
still exist even when machemarics achievemenc is adjusted for students’
socio-economic and culeural stacus. ‘Lhese comparisons show thac cthe
levels of socio-economic gradiencs indeed vary between the four coun-
trics.

Another element of the socio-economic gradient, the slope, also var-
ies berween the countries. One can observe that the slopes of socio-cco-
nomic gradients in Slovenia and Germany are the two highest (45 and 42
points, respectively) and in Canada and the United States the two lowest
(34 and 36 points, respectively). In other words, in Slovenia and Germa-
ny a onc-unit increase in socio-cconomic and culeural stacus is associat-
ed with a somewhac higher increase in machematics achicvement chan in
Canada and the United Staces. Itis interesting that, even though boch, av-
crage socio-cconomic status as well as average machemarics achicvementof
Canadian students are different from chese characteristics of che Uniced
States’ studencs, the slopes of the socio-cconomic gradiencs are similar be-
tween the two couneries. ‘Lhe same can be observed for Slovenia and Ger-
many. ‘Lhe percencage of variance in machemarics achievement explained
by socio-economic and cultural scatus is che lowest in Canada indicating
the weakest gradient among the four countries. In Slovenia, the socio-eco-
nomic gradient seems to be the strongest. However, given the relatively
small percentages of variance in mathemarcics achievement explained by
socio-cconomic and culeural status in all four couneries, it scems reason-
able to expect that there are other factors accounting for the variance in
mathemarics achievement of students in the selected countries. Some of
these factors are investigated in the nexe section.

3 lFerallindices. QLCD averageis = See section on dara and merthods.
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Socio-economic Gradient Together with Self-related Beliefs

in Mathematics

In chis section, we present the structure of (some of) the underlying fac-
tors associated with mathemarics achievement in Slovenia in comparison
with Canada, Germany and the United Stares. The model for socio-cco-
nomic gradicnt is exeended with mathemarcics-relaced accicudinal facrors.
Firse, descriptive data on these faccors are presented in ‘lable 4. As ex-
plained, all factors arc derived on an interval scale wich a mean value o for
OECD councries and standard deviation of 1. Values presented in “lable 4
arc therefore readily comparable.

Table 4 Mean values of Taciors®

| Slovenia | Germany Canada | Unired Srarces

Narhemarics-relared self-Yelicfs

Index ol mathematics sell-etheacy

Index ol inathematics sell-concept

Index o subjective norms in mathe-
nalics

Index of mathematicsansicry g :;:J.:n_lﬁ 2 EREI NSRS g )
Students drive and motivation
Index of perseverance ST ey A IER AR
Index of opennessto problem solving | o i, g Wig g
Index olﬁwllirrvlu.‘vrm',tilil vlorhiling
. . ’ A RA ISR Y] [FRTISNERSTY LAY L2 [ LR ERTY]
in marhemarics :
Index ofintrinsic mortivarion ro lcarn .

2l A E RS | R §)

marhemarics

Index of instrumenral morivarion ro

learn science

‘Lhe average values of indices of studenes” actitudes and opinions
about mathemarics vary berween the four countries. “Lhe levels of self-ef-
ficacy in machematics show an interesting distinction between the coun-
tries. In Slovenia and Germany, students express high levels of conviction
about their capability to cope with certain mathemarics tasks (values of
0.33 in both countrics), while students in Canada and the Unired States
scem to be less convineed in their capabilities (values o.13 and o.17, respec-
tively). ‘Lhis finding seems to be in contrast with the resule that Canadian

Testing of statistical signilicance of dificrences in this article is carried out between re-
sults for Sloveniaand cach ol other countries. For brevity, inter pretations ol comparisons
beuween other countrics are made more generally w ithout wsting for significance. This
Testing can be carried onr nsing standard errors prov ided with cach esrimare. Due o esti-

“—

MATes l‘n‘m;ﬁ based on l'orm B \uh\lmplvx anly.standard errors ace somewhar larger and
less significant differences can be esrablished. Tnre rpretations ate made as indicarions of
resulis (or which (urther. more der ailedinvestigations seem wi arranted.

13T



SOLSKO POLIE LEUNIR XXV STEVILKA -6

students achieve the highest scores in machemacics among the four coun-
trics. However, perhaps the more importane question is how doces self-cf-
ficacy relate to achievement within individual countries. This will be pre-
sented later in this section.

A somewhat broader sense of the overall pereeprion of students” per-
sonal aceributes in machemarics, che machemacics-relaced self-concepr,
also varics berween the countrics, although rankings changed. Slovenc
students report the lowese self-concepe, around the OECD average (val-
uc -0.02). German studencs repore slightly higher values than the OECD
average (value 0.10), with Canadian students reporting also higher (val-
uc 0.20), and the highest repores coming from students in the Uniced
States (value 0.31). Given that achievement in the United States is the low-
est among the four councries, it is difficult to imagine this factor to be
positively related to student achievement. However, it needs to be kept in
mind chat chese are average values per councry and chat chere is variation
within individual councries in achievement as well as in the background
factors, Again, chis is examined later in this article.

A few additional indices portray clustering of values for Slovenia and
Germany together on one side and of values for Canada and the Unic-
ed Stares on the other. The index of subjective norms caprures the be-
liets of student chat specific individuals or groups think they should per-
form well in machemartics and students” motivation to comply with these
groups. German and Slovene studenes expressed lower than average lev-
cls of such beliets (values -o.12 and -0.23, respectively), and students from
Canada and the United States well above average beliefs (values 0.36 and
0.28, respectively). ‘The valuing of machematics in the students’ environ-
ment, as measured through the index of subjective norms, as well as in-
eringic and instrumental motivacion to learn machematics are cherefore
relatively low in Slovenia and Germany and relacively high in Canada and
the United Stares.

‘Lhe index ofi selfresponsibility for failing in mathemacics refleces
students” percepeions ofi their personal responsibilicy for failure in math-
ematics. Studenes with high values on this index tend to attribute the re-
sponsibilicy for failure to solve mathemacics problems to themselves while
students with low values on chis index are more likely to see other indi-
viduals or factors as responsible. While students in Slovenia and Germa-
ny repore relatively high levels of self-responsibility for failing in mache-
matics, students’ reports show lower levels ofthis responsibility in Canada
and the United Stares. Similarly, students in Slovenia and Germany repore
around average levels of perseverance, but students in Canada and the
United States report higher perseverance. It is only for the openness for
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problem solving that students in all four counties give closer reports, all
of them above average. The index that most stands oue from chis pactern
is machemartics anxicty. While students in Canada and the United Stares
report around average levels of anxicty (values 0.06 and -0.04, respective-
ly), German students report relatively low anxiery (value -o.20) but Slo-
vene studenes report the higheste levels of machemarics anxicey among cthe
four countrics (value 0.13).

In summary, among the four couneries, Slovene students express the
lowese self-concepr in mathemarics, the lowest incrinsic as well as instru-
mental motivation o learn machematics and the lowest level of belicfs
thac cheir parenes and peers think chey should perform well in machemar-
ics. At the same time chey express the highest level of sel f-responsibilicy for
failing in mathematics and the highest mathematics anxiecy. 'Lhis in icself:
is an important message about Slovene machematics education.

Preliminary Regression Analysis

In che preliminary analysis, it was firse explored which factors, individ-
ually or as blocks, explain most variance in mathematics achievement.”
‘Lhe results of chis analysis showed that for all countries, self-elficacy ex-
plains more variance in machemarics achievement than socio-economic
and culeural stacus™. When blocks of indices were entered inco the mod-
¢l separately, it was found char a larger amount of variance is explained by
the block of mathematics-related self-beliefs (between 28 and 36 percent
for the four countries) than by the block of indices on drive and mortiva-
tion (between 7 and 19 percent for the four countries). Furthermore, when
both blocks were entered, the amount of variance explained was nearly the
same as the amount of variance, explained only by the block of indices of
mathematics-related sclfbelicfs’. From chis, it was decided to use only che
block of mathematics-related self-belicfs in che regression model.

In addicion, issucs of mulcicollincarity of:the factors in the block of
sclf-beliefs were cested. Ie was found chac there are relacively large (neg-
ative) correlations berween self-concepr and anxicty (from -0.76 in che
United States to -0.61 in Slovenia). Due to self-concepe having larger (pos-
itive) correlations with self-elficacy than anxiety (from ¢3¢ in Slovenia
to oss in Canada), it was decided that anxiety is kepe as the predictor

6 I hiswas cxplol‘cd using a s1epwise pl‘mtcdul‘c—! lor linear regression analysis in SPSS. Also
other preliminary analyses were carried outin SPSS.

= In asingle-predicror model. socio-cconomic and cultural status explained between 1 and
1= pereent ot variance and marhemaries selt eflicacy explained berween 1o and 32 peccenr
of variance forthe tone countrics.

3 Ihe lacgestinercase inamounr otvariance exphined by adding both blocks efindicesinro
themaodel was 15 percent.
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while sclf-concepr is dropped. Correlation analysis of the remaining fac-
tors showed that they correlate weakly or moderately (-0.47 < 1 < 0.29).
Additionally, variance inflation factors (VIT) were significantly below 10
(1.017 < VIT < 1.42). Other rescarch, however, shows that these coneeprs
arc dillerent (Ferla cr al. 2009) and have diflerential impacts on achicve-
mene across countrics (Morony ceal. 2012).

Results of Regression Analysis
A lincar model” was set up in order to investigare diflerences in the im-
pacts of sclected factors on scudene machematics achicvement beeween the
tour countrics. ‘Lhe resules of regression analysis based on this model arc
presented in ‘lable s,

Table s: Relationship between mathematical liceracy, socio-cconamic

and calnural statas and machemarics-relaved self beliets”™

Slovenia Y T rh T R R
constant 495 T1a 119.6
1SS ) ik [EN
CMATUIERE A 3.1
SUBNORM 3.3 54
ANXNMAL 68 At Ci4 34
Gernany ) co: R R~
constant
ESCS 151 139
MATHEFF 13.6 15.6
SUBNORM 6.0 6
CANNMAT 74 75 gl Y
Canada 5 7 b HaK R R
coONStanT
1:SCS o6
CMATLERE 288
‘ SUBNQORM 3.6
ANXMAL eS| a8 038
9 The names vsedare the Tollowing ESCS - Index of socio-ceonomic and culwral staws;

MATHEFF - [ndex ol mathemadies sell cibeacy: SUBNORM - Index ol subjec tive norms
in mathemarics: ANXMA'T - Index C\{'.nmrh(‘lﬁnriccrmxi(‘ry. The final moadel has the cqua-
rion MATL_ACHUEVEMENT —a b - ESCS o h - MATHIEERE 1% 2 SUBNORM -
b« ANXMAT | crror ' . ’

13! Coefficients presemedin this table are all sigrlil'ic::l,nl,‘
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Unired Stares b m b Rk R: R
consrant 1805

1:SCS 75 3

NATTIELY 7 1.7

SUBNORNM . : -4 74

ANXMATL 2102 Sl -S4 Q.4 o4l gl

Wich the model, it was possible to explain from 34 to 41 pereent
of variance in mathemarics achievement in the four countries, seeming-
ly the least in Slovenia™ In all countries, the mean achievements adjuse-
cd by che four predictors are closer together chan the unadjusted means
but the ranking of countries is the same. If four average scudents wich re-
gard to socio-cconomic and the selecred artitudinal factors are taken from
cach of the countries, than the expecred machemarics score is che highest
for the Canadian student, s12 points, for the German studenc soz points,
for the Slovenian student 495 points and for the student from the United
States 479 points. Also, by controlling the factors of the students” self-be-
liefs in cthe model, the socio-economic gradient becomes more gradual in
all countries. For example, while the socio-cconomic gradient in mathe-
matics achicvement in Slovenia is 45 points (sce 'Table 3), concrolling for
students’ self-beliefs reduces the gradient to 31 points. "Lhis gradienc indi-
cates that if two groups of Slovene studenes with the same self-beliefs but
onc with a anc-unic higher socio-cconomic and culeural status are com-
pared than che higher-scatus group has on average 31 points higher math-
ematics achicvement. Or in other words, even though students may have
the same high or low mathemacics-relaced sclf-belicfs, the ones wich high-
er socio-economic and cultural scatus are, on average, expected to achieve
higher in mathemarics. The order of the reduced socio-cconomic gradi-
ents in the regression model remaing the same as is che order of gradicnes
obrained from the single-predicror model (see "lable 3). "Lhe reduced gradi-
ents in Slovenia and Germany are the two steepest and in Canadaand che
Uniced States the two mose gradual of the four gradients.

However, analysis showed that believing in one’s own capability of
solving certain machematics rasks remains a factor of relatively high im-
pact even when other factors are controlled. In Germany, Canadaand che
United States students wich similar socio-economic and culcural back-
ground and similar levels of subjective norms and mathemarics anxicry,
but with a onc-unit difference in the levels of mathematics self-cfhcacy
have on average over 35 poines dillerent scores on PISA machemartics test;

hat Nasignificant differences were established berween estimated proportion of vatiance tor
Sloveniaand Canada.
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students wich higher self-cfhicacy having higher scores. In Slovenia, the
impact of self-cfhcacy seems to be somewhat smaller; 31 score points.”™

Generally, the index on subjective norms in machemarics, that is, the
studenes’ beliefs chat cheir parents and peers value machematics, was con-
ceprualized to act as a positive predictor in the sense thar students with
higher values on chis index achieve at higher levels (OECD, 2012). Resules
in the international PISA reports show chat for the overall impact of sub-
jective norms on machematics achicvement, this is truce in Canada and the
United States where a onc-unic increase in this index is associated with
an 8-point average increase in mathemarcics achicvement in Canadaand a
4-pointincrease in achicvemenc in the United States. In Slovenia, there is
no significant association berween subjective norms and achievement buc
in Germany a one-unit increase in the index of subjective norms is associ-
ated with a 13-point decrease in machematics achievement (OIXC1), zon3b).
German studencs reporting more valuing of mathematics in their person-
al environment have on average lower achievement.

When chis index is included in the model in the present investiga-
tion, its impact on mathematics achievement when other factors are con-
trolled, becomes negative in all four countries.” If ewo groups of students
in these countries are compared, having similar socio-cconomic and cul-
tural starus and expressing similar self-cfhcacy, and mathemarics anxicry,
than the group reporting higher values of subjective norms have on aver-
age lower achicvement.

Machematics anxicey presents no surprise as a predictor in the mod-
cl. As shown by the resules in internacional PISA repors, it has, in gen-
cral, a negative impact on the achievement of ac least a 27-poine decrease
per onc-unit of chis index in the four countries considered here (OECD,
2013b). 'Lhis impact reduces substantially when other factors in the modcl
arc conerolled. ‘The decrease in achicvement per one-unit increase in anx-
iecy when concrolling for other factors is between 16 and 21 scale points™

Discussion and Conclusion

The goal of educational policy and reform in most countries is to raise lev-
cls of literacy skills, while reducing disparities among citizens from difler-
ing subgroups, like social classes and ethnic groups. In this article, we ad-

2 .\.'ignil'ic::mcc‘. ol difference can be esiablished between the resulis lor Slovenia and Germa-
ny and the resulus for Sloveniaand Canada.

13 The impacts of subjective norms and mathematics anxicty range from a s w 14 point de-
crease in achievement per onc-anit increase of the factor. 'The \‘lrmh‘ ance of differences
berween Slovenia and any orher individual counrry could not be established

14 Lhesignificance of ditferences berween Slovenia and any other individual country could
not be esiablished.

136



M.STRALS = Iil.\‘:ll‘(%,‘.-\l,l FIES IN PISA 2212 MATHTEMATICS ACHTEV EMENTT .

dressed the issue of social gradient in student mathemarics achievement
and mathematics-related acticudes in Slovenia in comparison to three oth-
er countries, Canada, Germany and the United States. 'Lhe availabilicy
and quality of PISA data provided an opportunity to gain furcher under-
standing on how dillerences in socio-economic and culeural background
of students along with students’” machemarics-related self-beliefs aflect
student achievemenc in machemarics.

‘Lhe international PISA reports showed thar, of the four countries,
Canada and Germany are top-achieving countries, with mean machemat-
ics achievemencs significantly above the mean in Slovenia, and the United
States with mean machematics achievemenc significancly below Slovenia.
An overview of data on socio-cconomic and cultural scatus and mathe-
matics-related attitudes showed Slovene students” socio-cconomic and
cultural status are the lowese among the four countries and thac mose in-
dices of mathematics-related acticudes of Slovene students are similar to
Germany and opposite to Canada and the Unired Staces. Standing out
from chis pactern is the level of mathematics anxicty thar, by studenes’ re-
ports, is the highest in Slovenia, average in Canada and the United Staces
and below average in Germany. 'Lhis can be taken as an indication of che
arca that needs furcher rescarch in Slovenia. Such rescarch may reveal che
background of the results observed in chis study.

To investigare how these aspects of student background and areei-
tudes relare to student achievement, we set up a lincar model, first only
investigating socio-cconomic gradient and later expanding the mod-
¢l with actitudinal facrors. Besides being assessed as outcomes of mathe-
matics education, these construces can also assist in explaining diflerenc-
es in performance on the PISA machemarics assessmence. It was presumed
thae some of the variation in mathematics achievement observed by so-
cio-economic background may overlap wich variation in students’ self-be-
liefs about machematics.

‘Lhere are several interesting findings from the analysis in this study.
With regard to socio-economic gradient, this study, as many previous
studies, found thac there are inequalities in performance in all four coun-
tries associated with students” family background. ‘Lhe results also show
thac the extent of chese inequalities varies between the councries. "Lhe
most gradual socio-cconomic gradient among the four countrics is found
in Canada, then the Uniced States, and chen Germany and Slovenia.” In
a similar order, the socio-cconomic gradient is the weakest — thac is, so-
cio-cconomic and cultural background of students explaing che smallese

7 No sratisrical significance berween the resulrs for Germany and Slovenia conld be csrab-

lished.
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percentage of variance in machemarics achievement — in Canada (11 per-
cent), then United States and Germany (14 percent) and is strongese in
Slovenia (16 percent).' Tor Slovenia, cthis indicates the imporeance of re-
scarch in the arca of equity in educarion, such as the present study, to fur-
ther illuminare the background for che observed resules.

A preliminary regression analysis showed chat in all four countries
the indices of mathemartics-related self-beliefs of students, as a block, are
meaningfully stronger predictors of machematics achievemenc chan the
block of indices on drive and motivation. ‘Lhis was seen by alarger amounc
of variance explained by the block of machematics-relaced self-beliefs chan
by the block of indices on drive and motivation. I'urchermore, the single
factor explaining the largest amount of variance in mathemacics achieve-
ment is self-elficacy. "Lhis is in line with findings from ocher studies (e.g.
lierla et al., 2o09). As founded by the work of Bandura (1997), this indi-
cates that conviction of one’s own capability to perform is closely connect-
ed to achievement, in a circular manner where scronger conviceion leads
to better performance and becter performance reinforces convictions. In
reverse, if students are not convinced in their abilities to accomplish par-
ticular academic tasks, they have a higher probabilicy of underperforming,
even though they may have the ability. "Lhis is because they may not puc
in the self-control and motivacion needed to perform the tasks. Zimmer-
man (2000) showed that self-ellicacy is an important predictor of com-
mon motivational outcomes, such as students” activity choices, effort, per-
sistence, and emotional reactions, but chat it is sensitive to subtle changes
in studencs’ performance contexe.

Qur analysis showed that if socio-economic and ocher attitudi-
nal factors in the model are controlled, mathemacics-relaced self-elfica-
cy is still a strong and important predictor of mathemarics achievement.
‘Lhe analysis further showed that among the four councries, this predictor
seems to have the least impace in Slovenia. In effores o avoid the vicious
cycle of self-fulfilling prophecy for students with low self-cflicacy, further
investigacions of this phenomenon scem warranted. A plausible hypoth-
csis about che reasons behind chis phenomenon may be chae Slovenc stu-
dents with relatively high efficacy do not perform as well or studenes with
low cthcacy perform beteer. Given thar average cfhicacy is as high in Slo-
venia as is in Germany, ic seems the firse is more likely than che laceer. Al-
cthough chis finding nceds to be cross-checked wich addidional informa-
tion, like policy documents or data from additional countrics, it scems a
reasonable hypothesis thac one of the reasons for this phenomenon may
16 Lhesignificance of differences conld be established berween the resules for Slovenia and

Canada.
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come from teachers” practices in giving feedback to students (Zupance and
Bren, 2010).

A finding from preliminary analysis is also that, nexe to sclf-cfhicacy,
the scrongest factor explaining most of the remaining variance in math-
ematics achievemenc in all four countries is socio-economic and culcural
status. When the acticudinal facrors in the model are controlled, the so-
cio-cconomic gradient varies from 21 to 31 scale points, the two largest be-
ing in Slovenia and Germany.”

A notable finding is also thac while other factors preserved cheir con-
ceprualized positive or negative nature of impact on mathemarics achieve-
ment in the model, the index of subjective norms changed o a negarive
impace in all four countries. The initial PISA resules published in the in-
ternational repores already indicated thac the nature of chis factor’s im-
pact on machemarics achicvement varies beeween the countrics; in 18
countries it is positive, in 30 negative and in 17 countries its impace is
neutral (OTCD, 2013b). The finding that the impact of this factor in our
model is negative in all four couneries may be interpreted chac che studenes
agrecing wich items ‘most of my friends do well in machemarics’, ‘mosc of
my friends work hard at mathemarics’, ‘my friends enjoy taking mathe-
matics tests’, ‘my parents believe it’s important for me to scudy machemat-
ics’, ‘my parents believe that machemarics is important for my career” and
‘my parents like machemarics’ actually responded about the pressure they
feel from parenes and friends that they have to do well in machematics.
‘Lhis interprecation is substanciated on che negative impace of chis factor
for scudenes with otherwise similar levels of socio-economic and culeur-
al status, self-elficacy, and anxiety, ‘Lhere may, however, be a reversed cau-
sality in this association; somewhat weaker students may feel more pres-
sure chan their more successful peers thae are otherwise similar to chem
on other factors.

In conclusion, our study confirmed the influences of socio-econom-
ic background on student mathemarics achievement reemphasizing che
need for constant and more in-depth research in chis arca. It seems safe to
say that rescarch on equity in education is needed also in other achieve-
ment arcas. Based on comparisons with che other councries this is cven
more importanct for Slovenia due to a somewhac scronger impact of so-
cio-economic and cultural status and a weaker mediating impact of math-
ematics-related self-elheacy on student achievement.

There are, of course, limitations to genceralizing the resules of this
study. As mentioned, all data are based on students” reports. ‘Lhis may in-

T Geadientsin Canadaand the United Stares are signi ficant Iy smaller thanin Slovenia.
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fluence objectivity and comparability of data across countries as well as
within. Also, it is important to be carctul in assuming causality from the
maodels. Ie may well be that the outcome variable - machemarics achicve-
ment - influences the levels of predicrors as well. Tor example, evidence of
high achievement naturally increases one’s conviction of cheir capabilicy
to solve machemacics tasks. Or, parents may exert less pressure for math-
emacics learning when cheir children are high achievers. Since the mod-
cl included four predictors, the observed impacts of these factors may not
only or not ac all be dircer effects bue also duc to eftects of possible oth-
cr hidden or unmeasured variables not included in che model. In addi-
tion, we assumed only lincar relacionships in the model while chere may
be curvilinear relationships becween the factors as well as with the out-
come variable and additional multilevel influences. However, the findings
from this model seem reasonable and informative for future mechodolo-
gv of the national and international educational scudies as well as for ed-
ucational policy.

I'urcher scudies may explore the issues addressed in this article in
several directions. First, other countries may be taken into account. This
could show gencralizabilicy of the present resules across diflerent cultures
and educartional scteings. Second, the outcomes in specific machemarical
sub-domains could be considered. This could show generalizabilicy of the
resules across dillerent process and contenespecific achievements, which
were organized in PISA in process sub-scales formulating, employing and
interpreting and concene sub-scales change and reladionships, space and
shape, quantity, and uncertainey and daca. Furcher, wich a larger number
of countrics or addicional faccors ocher mechods could be used, like mul-
ti-level modelling to explore the proportions of berween-counery variance
explained by the sclecred predicrors, or structural equation modelling to
explore the possible causal interrelationships of the seleceed factors.
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Darko Strajn

The PISA Syndrome: Can we Imagine Education Without
Comparative Testing?

The article starts by recalling two relatively recent criticisms of PISA test-
ing addressed to wider public: The Guardian, Tuesday 6 May 2014 letter ad-
dressed to PISA director Dr Schleicher and Erwin Wagenhofer’s film Alpha-
ber. Both of these criticisms, aimed at policy makers and even more, to the
broader public, expose the dubious nature of ranking of results that inscribe
PISA into the foundations of the neoliberal extension of market competition
to all avenues of life. On an another level many disputes, divergent studies,
books and articles predominantly in much less agitated discourse ponder the
social role, impacts, advantages and shortcomings of PISA and also of oth-
er similar assessments of education, done with methods of testing, as well as
rankings and benchmarking as consequences of testing. In this context Kon-
rad Liessmann and Christian Laval criticised the “neoliberal attack on public
school”. Other writers expose a threat of cultural homogenization. Of course,
many reflections on PISA are enunciated in the context of post-colonial stud-
ies, gender studies and other contemporary forms of critical thinking that are
often associated with political anti-globalisation movements, which also in-
clude a range of alternative education practices and experiments. These crit-
icisms cannot be easily typified, but they are mainly based on similar, albe-
it much more elaborated, theses as the main points of 7he Guardian letter.
‘The deeper reasons of controversy should be seen in the paradigmatic divide,
which has its roots in the gap between the continental and Anglo-American
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philosophy. The outcry against PISA in The Guardian letter is a kind of
cumulative effect of the growing bid for emancipatory education, which
again strives to return to a composition of educational ideals instead of the
aims comprised in more or less utilitarian and technocratic concepts of in-
creasingly visible failure of such neoliberal projections as knowledge soci-
ety, human capital, and so on. Does all this mean that such comparative
testing as PISA, as its most outstanding case, becomes obsolete? In spite of
all criticism, the answer should be definitely: “No!”

Key words: testing, criticism, neoliberalism, methodology, emancipation,
enlightenment

Sindrom PISA: silahko predstavljamo izobrazevanje brez
primerjalnega testiranja?

Clanek najprej spomni na razmeroma novi kritiki testov PISA, naslovl-
jeni na $irSo javnost: pismo, objavljeno v ¢asopisu Zhe Guardian, v torek,
6. maja 2014, naslovljeno na direktorja raziskav PISA Dr. Schleicherja in
film Erwina Wagenhoferja Abeceda. Obe kritiki, namenjeni oblikoval-
cem politik, in $e ve¢, $irdi javnosti, izpostavljata dvomljivo naravo raz-
vr§¢anja rezultatov, ki vpisujeta raziskave PISA v temelje neoliberalnega
posplo$enja trzne konkurence v vse pore Zivljenja. Na drugi ravni mno-
go sporov, razli¢nih $tudij, knjig in ¢lankov pretezno v obliki veliko manj
vznemirjenih diskurzov premisljuje o druzbeni vlogi, vplivih, prednostih
in pomanjkljivostih raziskav PISA in tudi o drugih podobnih evalvaci-
jah izobrazevanja z metodami testiranja, kot tudi o razvrstitvah in stand-
ardizacijah kot posledicah testiranj. Vi tem kontekstu Konrad Liessman
in Christian Laval kritizirata »neoliberalni napad na javno Solo«. Dru-
gi avtorji izpostavljajo groznjo kulturne homogenizacije. Seveda je veliko
razmislekov o raziskavah PISA oblikovanih v kontekstu postkolonialnih
$tudij, $tudij spola in drugih sodobnih form kriti¢nega misljenja, ki se po-
gosto navezuje politi¢na antiglobalizacijska gibanja, ki vsebujejo tudi vrs-
to alternativnih izobrazevalnih praks in eksperimentov. Vseh teh kritik
ni mogoce zlahka tipizirati, vendar pa v glavnem temeljijo na podobnih,
¢etudi bolj elaboriranih, tezah kot so poglavitne to¢ke pisma v Guardi-
anu. Globlje razloge polemike je treba videti v paradigmacski delicvi, ki
korenini v prepadu med kontinentalno in anglo-amerisko filozofijo. Pro-
test proti raziskavam PISA v pismu v Guardianu je nekaksen kumulativni
ucinek vse vi§je stave na emancipacijsko izobrazevanje, ki si spet prizade-
va vrniti v nabor izobrazevalnih idealov namesto ciljev izrazenih v bolj ali
manj utilitaristi¢nih in tehnokratskih konceptih vse bolj vidno zgresenih
neoliberalnih projekcij druzbe znanja, ¢loveskega kapitala, itd. Ali vse to
pomeni, da je tak$no primerjalno testiranje kot ga izvajajo v raziskavah
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PISA, odve¢no in zastarelo? Kljub vsem kritikam, bi moral odgovor vse-
kakor biti odlo¢ni »Ne!«

Kljuctne besede: testiranje, kritika, neoliberalizem, metodologija, emanci-
pacija, razsvetljenstvo

Urska Stremfel

Slovenia on its Own Way Towards Improving PISA Results
Programme for International Student Assessment (PISA) 2009 and 2012
results showed that Slovenian students performed below the Organisation
for Economic Cooperation and Development (OECD) average in reading
literacy. Additionally Slovenia is a European Union (EU) member state
that does not successtully follow the EU benchmark, which states that
by 2020, the number of low achieving students in PISA at the EU lev-
el should be less than 15%. The article discusses PISA in terms of transna-
tional policy makingand transnational problem solving. The article, using
the case study of Slovenia, explains triple pressures participating countries
face when performing below average in PISA comparative achievement
scale (performing below international (OECD, EU) average, non-attain-
ingof EU benchmark and common goals, non-attaining of national goals)
and how these pressures are translated in the identification of policy prob-
lem at the national level and which ways participating countries have at
their disposal to find the solution to the perceived policy problem. The
article therefore provides policy analysis insight in the first stage of im-
proving PISA results through the lenses of governance of problems (where
PISA could be understood as international policy promotion) and policy
learning theory (where PISA could be understood as instrument for les-
son-drawing). In order to preserve the sovereignty of national state (Slove-
nia) over its educational system, the article suggests that instead of uncrit-
ical reception of international promotion of certain educational model,
the more promising alternative for improving PISA results is lesson draw-
ing. Considering lesson drawing, by providing empirical insights on the
case study of Slovenia, the article shows how important it is for participat-
ing countries to have carefully defined national educational priorities and
goals in order to be able to precisely define a policy problem according to
its PISA results and to find a policy solution by drawing lessons from oth-
er successful participating countries.

Key words: PISA, governance of problems, lesson-drawing, low achievers,
Slovenia
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Slovenija na lastni poti izboljsevanja rezultatov

v raziskavi PISA

Objavi rezultatov raziskave Programa mednarodne primerjave dosezkov
uencev (PISA) iz leta 2009 in 2012, sta pokazali, da so bili rezulea-
ti slovenskih r1s-letnikov na podro¢ju bralne pismenosti primerjalno
nizji kot povpre¢no v drzavah Organizacije za ekonomsko sodelovan-
je in razvoj (OECD) ter da Slovenija neuspe$no zasleduje ciljno vred-
nost Evropske unije (EU), po kateri naj bi bil odstotek 1s-letnikov, ki
ne dosegajo temeljne ravni bralne pismenosti do leta 2020 pod 15 %. Re-
zultati so v slovenskem izobraZevalnem prostoru sprozili vpraganja o
moznih natinih izbolj$evanja dosezkov slovenskih u¢encev. Clanek skozi
konceptualni okvir analize politik raziskavo PISA obravnava kot obliko
transnacionalnega oblikovanja politik in transnacionalnega resevanja
javnopoliti¢nih problemov. V ¢lanku pritiske OECD, EU in nacionalnih
akeerjev po izboljSanju dosezkov uéencev v raziskavi PISA tako osvetli-
mo skozi prizmo nove oblike vladavine v EU na podro¢ju izobrazevalnih
politik, ki raziskavo PISA razume kot primer vladavine javnopoliti¢nih
problemov (oziroma kot primer mednarodne javnopoliti¢ne promocije)
ter kot priloZnost za medsebojno javnopoliti¢no u¢enje med sodelujo¢imi
drzavami pri izbolj$evanju njihovih dosezkov (oziroma kot primer u¢enja
lekcij). Ob upostevanju navedenih konceptov analize politik ¢lanek pred-
stavlja uvid, kako sodelujo¢e drzave ¢lanice na podlagi podpovpre¢ne
uvrstitve v mednarodni primerjalni lestvici dosezkov PISA zaznajo
javnopoliti¢ni problem (zaradi nedoseganja mednarodnega (OECD in/ali
EU) povpredja, zaradi nedoseganja ciljne vrednosti EU ali zaradi nedose-
ganja nacionalnih ciljev na podro¢ju izobrazevanja), in katere moznosti so
jim na voljo pri re$evanju zaznanega javnopoliti¢nega problema oziroma
izbolj$anju dosezkov ucencev. V ¢lanku izpostavimo, da je za ohranjan-
je suverenosti nacionalne drzave (Slovenije) nad njenim izobrazevalnim
sistemom pomembno, da za izboljSanje dosezkov ulencev v raziska-
vi PISA kriti¢no presoja priporocila OECD kot sredstvo transnaciona-
Ine javnopoliti¢ne promocije ter premisljeno is¢e resicve in dobre prakse
pri drugih sodelujo¢ih drzavah na podlagi ucenja lekcij. Pri tem ¢lanek
izpostavi pomen jasno opredeljenih nacionalnih prioritet in ciljev kot
predpogoja za ohranjanje suverenosti pri iskanju lastnih reitev zaznane-
ga javopoliti¢nega problema ter identifikaciji drzav pri katerih se lahko
zgledujemo pri izbolj$evanju dosezkov nagih u¢encev.

Kljucne besede: PISA, vladavina problemov, javnopoliti¢no uéenje, nizki
dosezki, Slovenija
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Christine Salzer and Manfred Prenzel,

Looking Back at Five Rounds of PISA: Impacts on Teaching
and Learning in Germany

The German results of PISA 2012 were solid showing student performance
in all domains significantly above the average of OECD countries. None-
theless the data still point out some challenges for the next years. If PISA
2012 had been the first round of PISA, nobody in Germany would have
been surprised and the overall picture would have been described as not
very spectacular. However, given the history of the profound PISA-shock
in 2001, the results of PISA 2012 mark a milestone of progress after twelve
years of efforts to improve learning outcomes in Germany’s educational
context. Looking backward on PISA 2000, this paper starts with an anal-
ysis of the different aspects of the poor performance of the students in
Germany ac thar time, including a very broad distribution and high cor-
relation with social background and migration. The paper then discusses
three major aspects of educational development: First, a thorough diag-
nosis of the problems in the educational system in Germany using PISA
data as well as findings from other studies was important to draw ade-
quate conclusions for measures taking into account different pares of the
educational system (including e.g. pre-school or teacher training). Against
this background an intense and evidence-based discourse between policy
makers, researchers and the public could be started. This discourse led to
a common understanding that a higher appreciation of education and ed-
ucational reforms were of vital necessity. Last but not least a considerable
number of nationwide, overarching programmes to improve teaching and
learning with respect to educational standards was implemented. All in
all the paper argues thar findings from PISA have to be interpreted in the
light of other types of educational research (e.g., longitudinal design, vid-
eo studies). An improved public understanding of research on education
helps to get acceptance for reforms. Besides political attention and engage-
ment a strategic and systemic view is crucial to the success.

Key words: PISA, PISA-shock, Germany, improvement, education

Pogled na dosedanjih pet ciklov raziskave PISA:

ucinki na poucevanje in u¢enje v Nemdiji

Za Nemcijo so bili rezultati raziskave PISA 2012 ugodni, saj so pokazali
dosezke u¢enk in u¢encev nad povpre¢jem drzav OECD. Kljub temu pa
$e vedno nakazujejo nekatere izzive za naslednja leta. Ce bi bil cikel PISA
2012 prvi cikel raziskave, nih¢e v Nemdiji ne bi bil presenecen in splosen
vtis o rezultatih ne bi bil preve¢ spektakularen. Vendar pa glede na velik
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PISA-$ok v letu 2001 rezultaci raziskave PISA 2012 predstavljajo prelom-
nico po dvanajstih letih naporov za izbolj$evanje dosezkov v nemskem
izobrazevalnem sistemu. S pogledom na raziskavo PISA 2000 v ¢lanku
zatnemo z analizo razli¢nih vidikov nizkih dosezkov nemskih u¢enk in
ucencev v takracni raziskavi vkljucujo¢ zelo razprsene dosezke in visoko
korelacijo s socialno-ekonomskim ozadjem in priseljenskim statusom. V
nadaljevanju predstavljamo tri glavne vidike razvoja izobrazevanja. Poglo-
bljena diagnoza problemov v izobrazevanem sistemu v Nemciji z upora-
bo podatkov raziskave PISA kot tudi drugih raziskav je bila pomembna
za izpeljavo ustreznih sprememb na razli¢nih ravneh vzgojno-izobrazeval-
nega sistema (vklju¢ujo¢ na primer predsolsko vzgojo ter izobrazevanje
in usposabljanje utiteljev). Na teh podlagah se je lahko zacela intenziv-
nain na podatkih temelje¢a razprava med oblikovalci politike, raziskoval-
ci in splosno javnostjo. Razprava je vodila do skupnega razumevanja, da so
vrednotenje znanja in prenova izobrazevanja bistvenega pomena za izbol-
j$anje stanja. Ne nazadnje pa se je zalelo izvajanje vrste vsesplo$nih pro-
gramov za izbolj$anje poucevanja in ucenja na nacionalni ravni za dose-
ganje standardov znanja. V ¢lanku zagovarjamo, da morajo biti izsledhi
raziskave PISA interpretirani v lu¢i drugih vrst edukacijskega raziskovan-
ja (na primer, longitudinalnih raziskav, video $tudij). Bolje razumevanje
javnosti o raziskovanju v izobraZevanju pomaga pri sprejemanju nujnosti
izvajanja reform. Ob pozornosti in angaziranosti politike pa sta za uspch
pomembni tudi njena strateska in sistemska naravnanost.

Kljucne besede: PISA, PISA-Sok, Nem(ija, izboljsave, izobrazevanje

Pierre Brochu

The influence of PISA on Educational Policy in Canada:
Take a Deep Breath

‘The results from the most recent round of the Programme for Internation-
al Student Assessment (PISA) revealed that while Canada remains among
the top performing countries in the world, it is showing a downward trend
in skills. This paper looks at how PISA results have been used since its in-
ception in 2000 to inform education policy in a number of countries, in-
cluding Canada. It summarizes the Canadian results in the global con-
text and compares and contrasts Canada’s results with those in a number
of countries of interest focusing on how the initial and subsequent PISA
results have been received in these countries.

In several cases, PISA was exploited to initiate new education policies,
while in others it was used to justify planned or newly implemented re-
forms. Considering the most recent PISA results in Canada and the call
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for action from several education stakeholders, this article argues that a
federated country like Canada should avoid a “one-size-fits-all” approach
to education reform. Furthermore, the author argues that the initial focus
ofiPISA results on country ranking should be replaced, or at least comple-
mented, with a look at trends over time where a country would not only
judge its progress against other countries but also against itselfs In addi-
tion, federal systems like Canada, where education is decentralized, offer
interesting opportunities for analyzing the PISA results at a microcosmic
level to study factors related to high performance not only in other coun-
tries but in other provinces, as these often share similar contexts. Among
those lessons learned from PISA over the past decade, the experience in a
number oficountries suggests that as useful as they may be, PISA results
on their own are not a sufficient basis for initiating educational reform, as
the data needs to be analyzed in a context that extends beyond the assess-
ment itselfi

Key words: PISA, large-scale assessment, education policy, international
comparison

Vpliv raziskave PISA na izobrazevalno politiko v Kanadi:
zajemite sapo

Rezultati zadnjega cikla Programa za mednarodno primerjavo dosezkov
ucenk in ucencev (PISA) so pokazali, da Kanada sicer ostaja med drza-
vami z najvi§jimi dosezki na svetu, vendar pa je trend ravni kompetenc
ucenk in u¢encev padajo¢. V ¢lanku obravnavamo, kako so bili rezulta-
ti raziskave PISA uporabljeni za oblikovanje izobraZevane politike v ra-
zli¢nih drzavah, vklju¢ujo¢ Kanado, od njenega zacetka v letu 2000. Re-
zultati za Kanado so predstavljeni v globalnem kontekstu in primerjani z
rezultati v drugih relevantnih drzavah s fokusom na sprejemanje zaetnih
in nadaljnjih rezultatov raziskave v teh drzavah.

V ve¢ primerih so bili rezultati raziskave uporabljeni za oblikovanje novih
politik, v drugih pa za utemeljevanje Ze nacrrovanih ali na novo vpel-
janih sprememb. Glede na najnovejse rezultate raziskave PISA za Kana-
do in zahteve po spremembah v drzavi s scrani razli¢nih deleznikov v izo-
brazevanju v ¢lanku poudarjamo, da se morazvezna drzava, kot je Kanada,
izogniti spreminjanju izobraZevanja po modelu »enako za vse«. Avtor na-
dalje utemeljuje, da bi morala biti zac¢etna pozornost na razvrsticve drzav
nadomescena, ali vsaj dopolnjena, s pregledom ¢asovnih trendov, ob kat-
erih drzava svojih dosezkov ne bi primerjala le z drugimi drzavami, am-
pak tudi sama s sabo. Dodatno, zvezni sistemi, kot je kanadski, kjer je izo-
brazevanje decentralizirano, ponujajo zanimive priloznosti za analizo
rezultatov PISA na mikrokozmi¢ni ravni z raziskovanjem dejavnikov,
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ki se povezujejo z visokimi dosezki ne le v drugih drzavah, pa¢ pa tudiv
drugih provincah, saj le-te pogosto delujejo v podobnih kontekstih. Med
lekcijami iz raziskave PISA v zadnjem desetletju izku$nje v drugih drzav-
ah nakazujejo, da so rezultati raziskave PISA sicer uporabni, vendar sami
po sebi niso zadostna osnova za odloc¢anje in oblikovanje izobrazevalnih
reform, saj morajo biti analizirani v kontekstu, ki je precej $irsi od same ra-
ziskave.

Kljucne besede: PISA, raziskave na velikih vzorcih, izobrazevalna politika,
mednarodne primerjave

Maria Stephens and Anindita Sen

Comparing U.S. States’ Mathematics Results in PISA and
Other International and National Student Assessments

In 2012, three U.S. states — Connecticut, Florida, and Massachusetts —
participated in the OECD’s Program for International Student Assess-
ment as individual entities in order to obtain an international benchmark
of student performance. Such subnational participation in international
assessments provides value nationally by concributing to a better under-
standing of the variation in national statistics and, for states, by provid-
ing a sense of the global comparative health of their education systems.
However, one of the challenges in using the international data is in in-
terpreting it alongside sometimes differing data from other internation-
al and national assessment programs in which states also participate. This
article thus focuses on the question: What specific factors might explain
differences in the PISA 2012 mathematics resules of the three U.S. partic-
ipant states and their mathematics results on other recent international
and national assessments? It describes the results of a comparative analysis
of four possible factors: (1) differences in the overall content distribution
of the items, (2) differences in relative strengths and weaknesses on con-
tent and cognitive subscales, (3) differences in sampling, and (4) differenc-
es in participating countries.

Key words: PISA, large-scale assessment, education policy, international
comparison

Primerjave matemati¢nih dosezkov v nekaterih drzavah ZDA
med raziskavo PISA in drugimi mednarodnimi

in nacionalnimi preverjanji

Leta 2012 so tri drzave v ZDA — Connecticut, Florida in Massachusetts
— samostojno sodelovale v OECD-jevem Programu mednarodne primer-
jave dosezkov u¢enk in u¢encev z namenom, da bi pridobile mednarodne
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primerjave dosezkov svojih izobrazevalnih sistemov. Tovrstne oblike
sodelovanja enot znotraj nacionalnega izobrazevalnega sistema v mednar-
odnih primerjavah so pomembne tudi na nacionalni ravni zaradi boljse-
ga razumevanja razli¢nosti v rezultatih na nacionalni ravni in, za drzave
znotraj ZDA, ugotavljanje stanja v njihovih izobrazevalnih sistemih. Ven-
dar pa je pri uporabi podatkov raziskav med ve¢jimi izzivi interpretaci-
ja v¢asih medsebojno neusklajenih rezultatov med razli¢nimi mednarod-
nimi in nacionalnimi raziskavami, v katerih drzave sodelujejo. V ¢lanku
se posveCamo vprasanju, kateri specifiéni fakrorji lahko razlozijo raz-
like med matemati¢nimi rezultati omenjenih treh drzav ZDA v raziska-
vi PISA 2012 in drugih nedavnih mednarodnih in nacionalnih raziskav-
ah. V ¢lanku primerjalno analiziramo $tiri fakeorje: (1) vsebinske razlike
v razporeditvi nalog v mednarodnih preizkusih razli¢nih raziskav, (2) ra-
zlike v relativno mo¢nih in $ibkih podro¢jih, izkazanih na vsebinskih in
procesnih podlestvicah v raziskavah, (3) razlike v metodologiji vzoréenja
med raziskavami in (4) razlike v naboru in dosezkih drugih drzav, ki so
sodelovale v raziskavah.

Kljucne besede: PISA, raziskave na velikih vzorcih, izobrazevalna politika,
mednarodne primerjave

Ana Kozina and Ana Mlekuz

The Predictive Power of Attribution Styles for PISA 2012
Achievement: International and National Perspective

The study explores the predictive power ofattribution styles for PISA 2012
mathematics achievement from international and national perspective.
For this purpose, Weiner’s attribution theory was used as a framework
in explaining the differences between high and low achieving students in
PISA 2012 study for both international and national data analyses. The
atcribution theory (Weiner, 1985, 2010) investigates the process ofaterib-
uting causes for success and failure and has been widely used as a motiva-
tional framework in achievement outcomes models. In the analyses, PISA
2012 samples were used (IN=309.140) in order to define the predictive val-
ue of:actribution styles. In more detail, PISA 2012 measures attributional
style with two question sets dealing with: (i) the measurement of:attribu-
tions for failure in mathematics (constructed index FAILMAT) and (ii)
the measurement of:attribution for success in mathematics (a set of: ques-
tions that we combined using factor analyses into two indices: internal lo-
cus of:control and external locus of:control (ELC)). In the analyses, we fo-
cus primarily on attribution for success in mathematics and the predictive
power of:newly developed indices. The national (Slovene) resules are com-
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pared to high and low achieving countries in European Union (Bulgaria,
Romania, Estonia, Netherlands) and with international results. The re-
sules showed that accributions for success in machemarics is a significanc
predictor of PISA 2012 mathemartics achievement in all selected countries
explaining from 7 to 14 % of mathematics achievement variance (8 % in
Slovenia; 11% international average). The percentages of explained vari-
ances remain high even after the inclusion of additional the index measur-
ing attributional style in the model (FAILMAT). The students” internal
locus of control significantly predicts higher mathematics achievement
and external locus of control predicts lower mathematics achievement. To
article ends with the implications for classroom practise being discussed.

Key words: ateribution theory, locus of control, students, PISA, achieve-
ment, mathematics

Napovedna mo¢ atribucijskih stilov za dosezke v raziskavi
PISA 2012: mednarodna in nacionalna perspektiva

V prispevku na mednarodni in na nacionalni ravni ugotavljamo napoved-
no mo¢ atribucijskih stilov (razli¢nih nac¢inov pripisovanja vzrokov uspe-
hu in neuspehu) za dosezke iz matemarike v mednarodni raziskavi PISA
2012. Teoreti¢ni okvir predstavlja v motivacijski literaturi Siroko spreje-
ta atribucijska teorija (Weiner, 198s, 2010), ki razlaga razli¢ne nacine prip-
isovanj vzrokov uspehu in neuspehu. V analizah smo uporabili PISA 2012
podatkovne baze - mednarodno podatkovno bazo ter izbrane nacionalne
podatkovne baze (IN=309 140). PISA meri atribucijski stil z dvema nizo-
ma vpra$anj: (i) pripisovanje vzrokov za neuspeh (na mednarodni ravni
je oblikovan v indeks FAILMAT) in (ii) pripisovanje vzrokov za uspeh.
Slednii sklop vprasanj je podrobneje analiziran v prispevku. V prvem ko-
raku smo s fakrorsko analizo analizirali postavke, ki v raziskavi PISA
merijo nadin pripisovanja vzrokov za uspeh. Na podlagi izlo¢evalnih krit-
erijev smo na mednarodni ravni identificirali dva fakcorja: notranji lokus
kontrole in zunanji lokus kontrole. Oba indeksa sta bila kasneje uporablje-
na v regresijskih modelih (multipla regresija) PISA matemari¢nih dosezk-
ov. Podatki Slovenije so bili primerjani z mednarodnim povpredjem ter iz-
branimi drzavami Evropske unije. Primerjalne drzave smo izbrali glede na
njihov povpre¢ni matemari¢ni dosezek v raziskavi PISA 2012 (dve najvis-
je uvrs¢eni drzavi Evropske unije: Nizozemska in Estonija ter dve najniz-
je uvr§¢eni drzavi Evropske unije: Romunija in Bolgarija). Rezuleati kaze-
jo, dalahko matemari¢ni dosezek v raziskavi PISA napovemo iz podatkov
o nacinih pripisovanj vzrokov za uspeh dijakov. Z regresijskimi modeli
lahko v izbranih drzavah pojasnimo od 7 do 14 % variance matemari¢ne-
ga dosezka (8 % v Sloveniji; 11% mednarodno povpredje). Odstotki var-
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iance ostanejo visoki tudi po vkljucitvi dodatnega indeksa atribucijskih
stilov: sprejemanje odgovornosti za neuspeh pri matematiki (FAILMAT).
Dijaki, ki dosegajo visje vrednosti notranjega lokusa kontrole dosegajo
pomembno visje dosezke na PISA testu iz matemarike. Dijaki, ki dosega-
jo vi§je vrednosti na zunanjem lokusu kontrole dosegajo pomembno niz-
je dosezke na PISA matemati¢nem testu. Na podlagi rezultatov so podane
smernice za pedagoski prakso.

Kljuéne besede: atribucijska teorija, lokus kontrole, dijaki, PISA, dosezek,
matematika

Mojca Straus

(In)equalities in PISA 2012 Mathematics Achievement,
Socio-economic Gradient and Mathematics-related Attitudes
of Students in Slovenia, Canada, Germany and the United
States

The study aimed at examining the roles of socio-economic background
and mathematics-related acticudinal factors in explaining achievement in
mathematics literacy of the PISA 2012 study for Slovenia in comparison
with Germany, Canada and the United States. The data on these factors
are collected through the student background questionnaires accompany-
ing the PISA achievement tests. While (in)equalities in student achieve-
ment due to socio-economic background have long been established, it
continues to remain relevant to explore to what extent motivational and
acticudinal factors can mediate this influence of socio-economic and
culcural status. The international context of four countries was consid-
ered. Using linear multivariate regression, the study found that while so-
cio-economic and cultural status remains as a strong influence on achieve-
ment, students’ mathematics-related self-beliefs are stronger predicrors
of achievement than their drive and motivation. If socio-economic and
other attitudinal factors in the model are controlled, mathematics-re-
lated self-efficacy is still a strong and important predictor of mathemat-
ics achievement in all four countries. Observing students™ responses to
the questions abourt attitudes towards mathematics interesting patterns
emerged between the four countries; similarities were observed between
the Slovene and German students’ responses as well as between the Cana-
dian and the United States students’ responses, indicating there may ex-
ist more general, for example cultural influences on these attitudes out-
side the educational contexts. The slopes of socio-economic gradients on
mathematics achievement varied among the four countries, being relative-
ly high in Slovenia and Germany and relatively low in Canada and the
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United States. The influence of-socio-economic and cultural status chere-
fore shows the same commonalties between the four countries as the atci-
tudinal responses. Across all four countries, the mediating impact of-fac-
tors in the relationship between the socio-economic and culcural status
and machemarics achievement was generally similar with exception of:
mathematics self-efficacy showing a somewhat different impact in Slove-
nia than in the other countries.

Key words: mathematics achievement, PISA, socio-economic gradient,
self-efficacy

(Ne)enakosti v matemati¢nih dosezkih, socio-ekonomskem
gradientu in stali$¢ih do matematike v raziskavi PISA 2012

za ucenke in uéence v Sloveniji, Kanadi, Nemdiji in ZDA

V ¢lanku raziskujemo vloge socio-ckonomskega ozadja in stalis¢ do matem-
atike pri pojasnjevanju dosezkov pri matemati¢ni pismenosti v raziska-
vi PISA 2012 za Slovenijo v primerjavi z Nem¢ijo, Kanado in Zdruzen-
imi drzavami Amerike. Ti podatki se zbirajo z vpragalniki za u¢enke in
ucence, ki spremljajo preizkuse znanja v raziskavi PISA. Medtem ko so
(ne)enakosti v dosezkih u¢enk in uencev zaradi socio-ekonomskega oz-
adja Ze dolgo prepoznane, $e vedno ostaja relevantno raziskovanje, koliko
lahko motivacijski in stali$¢ni dejavniki mediirajo ta vpliv socio-ekonom-
skega in kulturnega ozadja. Obravnavali smo mednarodni kontekst $tirih
drZzav. Z uporabo linearne multivariatne regresije smo ugotovili, da so po-
leg socio-ekonomskega in kulturnega statusa prepri¢anja o sebi v povezavi
z matematiko mo¢nejsi napovednik dosezkov kot vzerajnost in motivacija.
Ko v modelu kontroliramo socio-ekonomski in kulturni status ter druge
dejavnike, so prepri¢anja o sebi v povezavi z matematiko $e vedno mocan
in pomemben napovednik matemari¢nih dosezkov v vseh §tirih drzavah.
Analiza odgovorov u¢enk in u¢encev na vprasanja o stalig¢ih do matema-
tike je pokazala zanimive primerjave med Stirimi drzavami; med seboj so
si podobni odgovori u¢enk in u¢encev v Sloveniji in Nemciji ter odgov-
ori u¢enk in u¢encevv Kanadi in Zdruzenih drzavah Amerike. To morda
nakazuje obstoj splo§nejsih, na primer kulturnih vplivov na stalis¢a u¢enk
in uéencey, kilahko izvirajo izven izobrazevanega konteksta. Nakloni so-
cio-ckonomskega gradienta na matemati¢ne dosezke se med drzavami ra-
zlikujejo. V Sloveniji in Nemdiji je ta naklon relativno visok in v Kanadi
in Zdruzenih drzavah Amerike relativno nizek. Vpliv socio-ekonomske-
ga in kulturnega statusa tako kaze podobne primerjave med $tirimi drza-
vami kot odgovori u¢enk in uéencev o stali§¢ih do matemarike. V vsech
$tirih drzavah so vplivi dejavnikov na matemati¢ne dosezke v splo§nem
podobni z izjemo zaznane samoudinkovitosti pri matemariki, pri kateri
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v Sloveniji vpliv na dosezke nekoliko odstopa od vpliva v drugih drzavah.
Kljutne besede: matemarti¢ni dosezki, PISA, socio-ekonomski gradient,
zaznana samoucinkovitost
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Slavko Gaber (ur.) (2014). Finska v vrhu znanja 2030. Ljubljana: CEPS.

Kadar je nekoliko obsirnejsi policy paper zelo zanimivo in kar napeto bran-
je, ne pa dolgocasno in formalisti¢no razpredanje ter v najhujsih primerih
$e ideologizirano verbalno gestikuliranje, se lahko zazdi, da se »nekaj doga-
jax naravni samih paradigem, osnovnih konceptov in na¢inov ter shem raz-
misljanja, ¢e o zadevni realnosti niti ne govorimo. Ne govorimo o besedi-
lu, ki bi ga podpisala kaka oblastna instanca na nacionalni ali mednarodni
ravni ali o dokumentu kakega strateskega foruma, ampak o prispevku fins-
kega u¢iteljskega sindikata (!). CEPS (Center za $tudij edukacijskih strategij
na Pedagoski fakulteti v Ljubljani) in SVIZ (Sindikat vzgoje, izobrazevanja,
znanosti in kulture Slovenije) sta zelo azurno in pozrevovalno poskrbela za
to, da je sicer drobna a zgo§¢ena knjizica pod zgoraj navedenim naslovom in
natisnjena v li¢ni ter bralcu prijazni bro$uri, dostopna zainteresiranemu slov-
enskemu bralstvu skupaj z lucidnim kriti¢nim uvodom in daljnovidno raz-
misljujo¢o spremno besedo. Posebno zanimivost besedilu knjizice daje de-
jstvo, da je nastalo v uciteljskih vrstah, in da ga je tudi izdal finski uditeljski
sindikat, kar je Ze samo na sebi »inovativno«, ¢e se izrazimo po najnovejsi
evropski modi.

Finska je — kot je znano — na podrodju izobrazevanja dosegla zvezdniski sta-
tus, med drugim, zahvaljujo¢ odli¢nim rezultatom v raziskavah PISA, saj je
zlasti v dosedanjem 2.1. stoletju nenehno na ali ¢isto pri vrhu po izmerjenem
znanju svojih u¢encev in dijakov. Za » ¢e$njico na torti« paje Finska zelo us-
pesnasevdrugiraziskavivokviru OECD, namre¢ PIAAC, ki raziskuje znan-
je odraslih. Ni dvoma, da je izmerjeni visoki delez znanja in sploh vi$ina izo-
brazbene ravni finskega prebivalstva, integralni del tega, kar opisujemo kot
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»skandinavsko« politi¢no kulturo in kot kulturo tolerantnosti ter smis-
la za vzajemno sodelovanje med ljudmi. Pri vsej zavidljivi uspe$nosti pa
se tudi za¢ne novi finski problem, ki so ga zaznali u¢itelji skupaj s svojim
sindikatom in so se zato odlo¢ili, da ne bodo ¢akali na uradne politi¢ne
instance ter so svoje analize in projekcije v prihodnost, oznaceno z letni-
o 2030, sporodili javnosti; na sre¢o ne samo finski ampak tudi sloven-
ski javnosti po zaslugi Ze omenjenih izdajateljev knjiZice in tudi po zasl-
ugi osebnih stikov med predstavniki obeh dezel. Kot lahko razberemo iz
knjizice, je problematika, ki jo je odprl finski uditeljski sindikat, precej
ve¢dimenzionalna. Visoka uspe$nost finskega izobraZevalnega sistema v
mednarodnem prostoru je postala prvi in z notranje finske strani opazen
problem. Tako uvodnicar kot pisci glavnega besedila namre¢ ugotavljajo,
daje ta uspe$nost botrovala pasivnosti upravljavcev in opus¢anju razmisl-
janja o kljub vsemu potrebnih spremembah in izbolj$avah z mislijo na pri-
hodnost izobrazevanja v druzbenem in ekonomskem okolju. Drugi kom-
pleksnejsi vidik, ki ga finski sindikat zaznava (ga pa sprico svoje pozicije
morda ne eksplicira z vso ostrino) pa zadeva mednarodna dogajanja in
predvsem pritiske, ki jih generira neoliberalna »konkuren¢nost«. Sahl-
berg tako v svojem uvodu posebej poudarja, da porocilo vidi odvisnost
prihodnosti Finske od tega, »kako dobro bo Fincem uspelo v prihodnos-
ti za$dititi razmeroma visoko stopnjo enakosti dohodkov in pravi¢nost
edukacije« (str. 7).

Ze na prvih nekaj straneh razberemo, da so se avtorji besedila — nastalega
po obsirnih razpravah vletih 2012 in 2013 med ¢lanstvom — dobro zaveda-
li, da PISA pa¢ meri nekaj gotovo zelo pomembnih u¢inkov izobrazevan-
ja, a treba je razmi$ljati tudi o vseh drugih prispevkih in delovanjih $ol-
skega sistema v druzbi, ¢e naj ta deluje tako, da omogoca odprte sheme
druzbene reprodukcije. Tu bi si dovolil pripombo, da je prav to finsko be-
sedilo po svoji »tipologiji« vzorna reakcija na uspeh, kakor ga meri PISA.
Ta raziskava je sicer na sploh v svetu delezna tudi kriti¢nih pripomb, kat-
erih utemeljenost pa je treba bolj kot snovalcem in izvajalcem raziskave
pripisati delovanju neoliberalne ideologije in na njej zasnovani ekonom-
iji. Le-to je Ze L. 1998 Gilles Deleuze poimenoval »ekonomija preve¢ne
produkcije« (surproduction), pri Cemer je v ozadju — ali nemara bolj na-
tan¢no, prav na brezsramen nadin v ospredju, logika »brezmejne« aku-
mulacije kapitala. Finsko besedilo tako izhodi$¢no opredeli »temel-
jne vrednote« izobrazevanja in vzgoje, ki merijo tako na tradicionalne
razsvetljenske vidike (veselje do ucenja, pravi¢nost, demokracija ipd.)
kot novej$e vrednote (ekologija, trajnostni razvoj). V uspesni preteklos-
ti pase je po ugotovitvah piscev poro¢ila zgodilo tudi nekaj poslabsanj na
vecini podrodij, od predsolske vzgoje do izobrazevanja odraslih. Tudi na
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Finskem je zadnja kriza udarila svoj pecat s tem, da je ogrozila stabilnost
javnih financ in s tem tudi zadovoljivost financiranja izobrazevanja, ¢e o
zaasnem odpusc¢anju uciteljev in podobnih »var¢evalnih« pocetjih niti
ne govorimo.

V nadaljevanju je o¢itna naklonjenost finskih sindikatov javnosti izo-
brazevanja, ki naj bi tako ostalo tudi v prihodnosti do I. 2030. Glede vloge
izobrazevanja v prihodnosti finski uditeljski sindikat napoveduje vrsto
sprememb tako na podro¢ju gospodarstva (omejenost rasti) in na podro¢-
ju druzbenih dejavnikov. Tako, med drugim, vidijo kot bistveno nalogo
sistema edukacije, da s pomo¢jo »defragmentacije in integracije« deluje
kot »protisila druzbeni polarizaciji« (str. 27). V enem izmed poglavij tega
napetega branja se ne bo odve¢ pouditi o spremembabh, ki se v dobrem in
slabem obetajo uditeljskemu poklicu. Vsekakor pa je predvidljiva potre-
ba po ve¢jem ugledu in samostojnosti v opravljanju poklica. Dikcija be-
sedila v njegovih projekcijah v prihodnost je po svoje $e posebej zanimiva,
saj sindikat, ki ni klju¢ni akeer pri razporejanju sredstev in ni vedno pov-
prasan glede najpomembnejsih druzbenih odloitev, govori o tem da »bo
Finska« ve¢ vlagala v edukacijo, ki tako ne bo »strodek«, ampak inves-
ticija. Trditev v prihodnjiku je mogoc¢e razumeti kot sugestijo in zahte-
vo hkrati. Besedilo se nato podrobneje ukvarja z nevarnostmi, perspeketi-
vami in moznostmi na vsakem od podrocij izobrazevanja posebej in se pri
tem izkaze s podrobnejsimi predvidevanji. To je tisti del knjizice, ki je za
vse akterje v edukaciji najbolj zanimiv $e posebej glede na njihovo poseb-
no podrogje dela. Ce bodo na Finskem drugi akeerji, namre¢ tisti v poli-
tiki in gospodarstvu, ta predvidevanja, o katerih tu ne govorim podrob-
neje, vzeli dovolj resno, bo Finska nemara spet lahko vzor za ostali svet.
V teh predvidevanjih zbudi pozornost napoved ogroZenosti »osnovnega
izobraZevanja iz umetnosti«, ki se bo po mnenju piscev umikalo iz $ole,
v kateri se bo $tevilo ur tega pouka zmanjsalo in se bo selilo v neformal-
no izobrazevanje. Sindikat torej pesimisti¢no predvideva posledice v ob-
liki »le premoznim dostopnih« storitev; nadalje bodo u¢inki vidni tako
v neformalnem izobraZevanju kot v uditeljskem poklicu na tem podro¢-
ju. Prav ta vsebina besedila, ki sicer sem in tja »ne vidi« ali spregledu-
je omejitve neoliberalno profilirane ekonomije in ustrezajo¢e druzbene
konstrukcije, kaze na to, da se finski sindikat vendarle izrecno v polnos-
ti zaveda, da je prav $olsko polje klju¢no »bojno polje« za prihodnost
na sploh. Besedilo mestoma namigne na $ir$i mednarodni kontekst, se
pa ne izrece preve¢ na $iroko o tem, da je del resitve uganke prihodnosti
morda tudi v ve¢ji mednarodni sodelovalnosti. Eden od negativnih vid-
ikov raziskav PISA, kakor se kazejo tistim, ki kriti¢no opazujejo globalna
druzbena dogajanja, je namre¢ uc¢inek tekmovanja med drzavami, s ¢im-
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er je tudi taka »mehka« dejavnost kot je edukacija vpotegnjena v brutal-
narazmerja gospodarske konkurence v obliki, v kakr$ni jo diktira neolib-
eralna ideologija ter zainteresirana globalna kapitalska oligarhija. Finski
sindikat se v razpravo o tem, kot re¢eno, ne spusca, ¢eprav potrebo po
njej nakaze. Pravo vpra$anje o prihodnosti ne zadeva samo Finske am-
pak tudi vse druge dezele in misel na vzajemno pomoc¢i in sodelovanje se
ponuja kar sama.

Darko Strajn
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brazevanju na Pedagoskem institutu. Njeno raziskovalno delo je poleg
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