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ABSTRACT
International large-scale assessments are on the rise, with the Programme
for International Student Assessment (PISA) seen by many as having
strategic prominence in education policy debates. The present article
reviews PISA-related English-language peer-reviewed articles from the
programme’s first cycle in 2000 to its most current in 2015. Five
literature bases were searched, and results were analysed with SPSS.
Results map the frequency of publications according to journal, country,
and scientific discipline. They also summarise major themes within three
identified categories: secondary analysis, policy impact, and critiques.
Findings indicated that studies based on the PISA dataset has led to
progress in educational research while simultaneously pointing to the
need for caution when using this research to inform educational policy.
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1. Introduction

In the past two decades, international large-scale assessments (ILSA) have been on the rise, with
the Programme for International Student Assessment (PISA) seen by many as having strategic
prominence in international education policy debates (Meyer & Benavot, 2013). The PISA was
launched by the Organisation for Economic Co-operation and Development (OECD) in 1999
with the aim to assess “aspects of preparedness for adult life” (OECD, 2000, p. 3). The purpose
in the initial documents stated that PISA would provide evidence on students’ capacities to con-
tinue learning throughout their lives, because the “parents, students and the public and those who
run the education systems need to know the answer to these questions” (p. 3) regarding how the
education system prepares students for lifelong learning. The OECD launched PISA “in response
to this demand” (p. 3).

Unlike the International Association for the Evaluation of Educational Achievement (IEA)’s Pro-
gress in International Reading Literacy Study (PIRLS), which has a curriculum approach, the PISA
study has a literacy approach, in which the test content is independent of the participating countries’
school curricula, with a focus upon assessing whether 15-year-olds are able to apply what they have
learned in school in real life situations by the time they have finished their compulsory schooling.1
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The PISA is a triennial study that measures students’ knowledge and skills in three main domains:
reading, scientific, and mathematical literacy. In each cycle, one of the domains is in focus, with read-
ing in 2000 and 2009, mathematics in 2003 and 2012, and science in 2006 and 2015. In 2018, reading
will be the main domain for the third time, giving researchers the ability to analyse trend results from
three cycles of reading in which it has been the main focus, making the analyses more robust. In
addition to the three domains, problem solving has been included in some of the cycles, as well
as financial literacy and the new domain of global competency, which will be introduced in 2018.

Data from PISA are used in education policy formation in many countries; especially in grey lit-
erature, as opposed to academic journals (Baird et al., 2016; Lindblad, Pettersson, & Popkewitz, 2015;
Ozga, 2012). However, the extent to which the research field has made progress using PISA data is
less well documented. Two previous studies reviewed the number of academic journal articles pub-
lished using PISA data. Both provided descriptive statistics on the kinds of articles published (Dom-
ínguez, Vieira, & Vidal, 2012; Lindblad et al., 2015) and one limited the discussion of articles to those
comparing countries (Lindblad et al., 2015). This paper adds to the findings of these studies and
investigates the frequency, nature, and content of PISA-related research articles published in
peer-reviewed journals and summarises the most prominent topics in PISA-related research. Our
focus is upon articles dealing with the cognitive domains tested in PISA (reading, science, and math-
ematics literacy). With this paper we aim to map how PISA-related research has evolved over the
past 15 years in the research community and how it is distributed across different countries and dis-
ciplinary fields. We further aim to summarise key research themes addressed with PISA data, critical
discourses of the study itself and the discussions concerned with the role of PISA in policy formation.

There is a spectrum of approaches to systematic literature reviews (Gough, Oliver, & Thomas,
2012). With ours, we intent to provide a comprehensive bibliographical synthesis of PISA-related
research in academic journals, rather than a systematic review of specific themes around the
study. Coinciding with the release of the new PISA 2015 results towards the end of the year 2016,
this synthesis serves as an assessment of how PISA has (1) affected the research literature so far,
(2) advanced research around educational topics in national and cross-national contexts, (3)
initiated intense discourse around technical aspects of measurements in international comparisons,
and (4) forged scholarly discussion around the impact of global actors on educational policies. It may
serve as an overview for researchers new to the field of international large-scale assessments and may
encourage others to reflect upon relationship between the scope of PISA-related research and knowl-
edge gained from it. We use a similar methodology to that presented by Lenkeit, Chan, Hopfenbeck,
and Baird (2015), who reviewed research published on the PIRLS, and proceed as described in the
following section.

2. Methods

2.1. Literature Database

An electronic search was conducted in five scientific databases: ERIC, PsycINFO, Scopus, Web of
Science, and Zetoc. The keywords employed in the search were “PISA” and “Programme for Inter-
national Student Assessment.” The search terms were set to all fields (title, abstract, and keywords,
etc.) and the date range spanned a period of 15 years from January 1999 to September 2015. The five
databases included were selected due to their extensive coverage of research literature in the social
sciences, as well as their coverage of some areas in science. The publication records were managed
in reference management software, EndNote X7. In the second phase of development, the initial
search was repeated, but with two digital search engines: Google Scholar and SOLO (Oxford Univer-
sity’s library catalogue). The search was conducted to exhaust publications that were not indexed or
abstracted in the five databases. Due to the broader and more inclusive nature of these search
engines, additional items were located in the search and added to the EndNote database. These
items comprised a range of publications, including journal articles, conference proceedings,
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government reports, feature articles, book chapters, book reviews, and editorials. In the final phase, a
targeted search was conducted in three hand-picked journals that were known by the authors to pub-
lish PISA-related research. These journals were the Journal for Educational Research Online (JERO),
Large-Scale Assessments in Education, and the IERI Monograph Series (Volumes 1 to 5). Again, these
journals were omitted in preliminary searches because they were not indexed in the databases or the
search engines.

Once the search phase was completed, the duplicate entries were removed from EndNote and full-
text copies of the items were sourced. At this stage, an initial count of database items revealed a total of
1,001 publications (910 journal articles, 46 reports, 24 conference papers, 14 book chapters, 3 book
reviews, 3 newspaper articles and 1 editorial). Thus, the search rounds revealed a large volume of pub-
lications across a range of forms and from a variety of research projects. However, it was clear from the
outset that these publications were related to PISA research in different ways and to varying extents. In
other words, although “PISA” appeared somewhere in each of the items, the nature and purpose of this
inclusion varied considerably. For example, in several journal articles, PISA was mentioned briefly as
an in-text reference or example. In such a paper, a standard phrase might include a popular maxim,
such as: “In recent years, international studies of educational achievements, such as PISA, have become
important benchmarks for policymakers.” In other instances, the PISA acronym simply appeared in a
cited work in the reference list only. It was clear that the foci of these articles were not PISA research or
the common themes and topics that PISA extends to. Further, many of the articles, while drawing on
PISA research, focused primarily on other large-scale assessments, such as the Progress in Inter-
national Reading Literacy Study (PIRLS) and the Trends in International Mathematics and Science
study (TIMSS). To address this issue, misplaced articles were removed from the database and specific
criteria for data inclusion were established.

2.2. Inclusion Criteria

As in both Domínguez et al. (2012) and Lenkeit et al. (2015) , a publication was retained in the review
if it met three criteria: (1) the item was an original peer-reviewed article that was published in an
academic journal, (2) the language of the publication was English, and (3) the article was “genuinely”
concerned with PISA, meaning that PISA-related research formed part of the content and was not
used merely as a source of citation. In addition, two exclusion criteria were determined. Self-ident-
ified PISA articles refer to research that uses part of the study’s material for a small independent
sample (e.g., Vidal-Abarca, et al., 2014). Such articles, as well as commentaries on previous articles
published in an academic journal, were excluded from the database. Filtering articles in our database
through these inclusion criteria was an important part of the screening process because it worked as a
mechanism for quality control and helped to identify grey literature.

Although PISA is an international survey, articles published in languages other than English were
excluded from the study for two reasons. First, English is the lingua franca of the academic commu-
nity and is now well established as the global medium of academic publishing (Galloway & Rose,
2015; Mauranen, 2003). This reality is unlikely to change in the near future, regardless of arguments
for or against the use of English as both a global language and an academic lingua franca. Second,
non-English language PISA publications were found in at least 14 different languages, which raised
logistical problems concerning the possibility of translation. Fortunately, some of the papers
included English versions, and when a translation was located, it was included in the review.
Non-peer-reviewed journal articles, conference proceedings, working papers, book chapters, and
project reports were also excluded.

2.3. Categorisation Scheme, Data, and Measures

A database was created in SPSS and the final analytical sample of articles consists of 654 original
peer-reviewed articles published in peer-reviewed journals reporting PISA-related research. A full
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list of articles in the Endnote-database can be found in supplemental material Appendix A. The SPSS
database with articles was categorized along the following variables:

. Year of publication: variable indicating in which year the article was published.

. Country affiliation of the first author: variable indicating the country in which the first author’s
institution is situated.

. Journal name: name of the journal the article was published in.

. Journal discipline: variable indicating the main disciplinary area of the journal the article was pub-
lished in. These were established as educational research, educational psychology, sociology, com-
parative research, literacy/reading research, mathematics research, science research, economics,
teaching and instruction, statistics, psychology, policy studies, assessment and testing, educational
administration, law, health, information systems, and technology and interdisciplinary.

. Thematic focus: variable indicating which of the following three categories the article belonged to:

Secondary data analysis: research making use of the PISA database to address a specific research
question

(1) Critique of PISA: research that either conceptually evaluates the developed constructs and those
elaborated in the background questionnaire or that focus on statistical approaches and pro-
cedures applied to scales and constructs.

(2) Impact or policy study: research discussing the role of PISA in monitoring a country’s perform-
ance in comparison to others or evaluates the impact of PISA national and international edu-
cational policies.
. Specific themes in secondary data analysis: variable that distinguishes 16 specific themes:

socioeconomic characteristics, teacher characteristics and instruction practices, immigra-
tion/language, bullying, systemic characteristics, age, ICT use, affective characteristics, leader-
ship, learning strategies, gender, ability grouping, class size, environment, health, and a
mixture of variables. Only articles classified as “secondary data analysis” in the nature vari-
able had a valid value on this variable.

. Specific themes in critique of PISA: variable that distinguishes six specific themes: construct,
data processing, questionnaires, scaling procedures/Item Response Theory (IRT), sample,
translation/language/interpretation of results and item features. Only articles classified as
“critique of PISA” in the nature variable had a valid value on this variable.

. Specific themes in impact or policy study: variable that distinguishes five specific themes: country
performance, curriculum, national assessment, policy, and governance and media. Only articles
classified as “impact or policy study” in the nature variable had a valid value on this variable.

. Cycle: variable distinguishing whether an article uses data from or refers to the 2000, 2003,
2006, 2009, 2012 study or a combination of these.

2.4. Reliability Checks

Weconducted a number of checks on the coding of the articles. First, we cross-checked for plausibility.
For example, valid values on “specific topic in critique of PISA”must reflect the number of cases for the
“critique of PISA” category on the nature variable. Second, we conducted inter-coder reliability checks.
Of the total number of articles, 10% was randomly selected and given to three of our team members
who were asked to classify articles on the elaborated variables on the basis of a codebook. Based on
this check, 8.3, 1.1, and 0.7% of the values were corrected, which represented a high inter-coder
reliability rate of over 90%, which is regarded as substantial for research purposes according to Shrout
(1998) and Shrout and Fleiss (1979).
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3. Results

3.1. Descriptive Results

The final EndNote library consists of 654 journal articles that matched the inclusion criteria. Dom-
ínguez et al. (2012) found 322 articles between 2002 and 2010, but our timeframe is broader and
publication rates seem to be increasing in the past years. Even though Lindblad et al.’s (2015) review
of 248 peer-reviewed PISA articles was published recently, the review surveyed used different key
search terms compared to the present review. For example, the authors narrowed the PISA articles
to those that had “PISA” and the word “education” mentioned in the abstract and, in addition, they
used three search engine Scopus, JSTOR, and Discovery (p. 122). The present review has used five
databases, ERIC, PsycINFO, Scopus, Web of Science, and Zetoc, and therefore the reviews might dif-
fer in the number of articles detected.

3.1.1. Frequency of published PISA articles over time, disciplines, and journals.
The number of publications of PISA-related research per year has been on the rise since 2002, with
the largest number of publications (103) occurring in 2014 (see Figure 1). Articles published between
January and September 2015 are excluded here as they are not representative of the whole year and
would give the impression that the number of publications fell in 2015. While only one article per
year was published from 1999 to 2001, seven articles were published in 2002 following the release of
PISA’s first cycle results in December 2001. The overall rise in the number of publications and the
initial rise in 2002 both mirror the findings of Domínguez et al. (2012), which show both an overall
rise and concomitant rises in publications following the release of each cycle’s results.

The rise of published PISA articles is also reflected in the number of journals detected. Our sample
covers a total of 251 journals, which were included within our criteria, (please see supplemental

Figure 1. Publications per year.
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material Appendix B for a full list of journals reviewed and Appendix C for a list of special issues).
One of the noticeable findings is that only 17 journals feature more than 10 articles of PISA-related
research (see Figure 2), 61 journals feature more than three articles, and an additional 45 journals
contain only two articles. In comparison, 145 journals contain only one article.

The journal containing the most articles is Educational Research and Evaluation (21), followed by
the International Journal of Science Education (20), the European Educational Research Journal (19),
the International Journal of Science and Mathematics Education (18), and Teachers College
Record (17).

With each journal having been coded to a corresponding discipline, articles are most frequently
published in journals that are allocated to the expansive discipline of Educational Research (229).
Significantly, the next most frequent discipline is that of Economics (59 articles), although the dis-
ciplines of Assessment and testing and of Science research are close in number, with 54 articles
each. As the OECD is an organisation centred upon economic concerns, the prevalence of articles
in the Economics discipline does not come as a complete surprise; however, it is noteworthy that
even the discipline of Assessment and Testing has been surpassed by publications of an economic
nature. Further disciplines include Sociological Research (38), Comparative Research (35), Policy
Studies (33), Teaching and Instruction (31), Psychology (24), Mathematics Research (23), Interdisci-
plinary Research (15), Information Systems and Technology (13), Educational Psychology (12), Stat-
istics (10), Literacy/Reading Research (10), Educational Administration (6), Health (2), Law (1), and
Other (5).

Overall, publications most frequently referred to more than one cycle of PISA at a time. In pub-
lications referring to only one cycle, the 2006 and 2000 cycles were most prevalent, with 120 and 112
articles respectively. In contrast, only 9 articles refer to the PISA 2012 cycle alone; however, since the

Figure 2. Publications with more than 10 articles.
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results from the 2012 cycle were released in December 2013, future articles may be referring to the
2012 cycle more often. Additionally, the majority of articles (547) referred specifically to PISA alone,
with only 107 articles referring to PISA in combination with another large-scale assessment such as
TIMSS or PIRLS.

3.1.2. PISA articles across countries and disciplines
The five countries that have published the most articles on PISA are the USA (114), Australia (72),
Germany (69), the UK (52), and Ireland (31). Regarding the greater number of publications from the
USA, it is significant that over half of these publications (58 articles) appear between
January 2013 and September 2015, suggesting that there has been a marked increase in attention
towards PISA from the USA since the release of results from PISA 2012 (Sellar & Lingard, 2014)
(Table 1).

The majority of publications from the five most frequently publishing countries are located in the
discipline of Educational Research, a trend that can be observed across countries in the review.
Teaching and Instruction and Assessment and Testing are the next two most frequently appearing
disciplines in both the USA and Australia.

In Germany, however, the most frequently occurring discipline apart from general research that
publishes PISA-related research in English is that of Economics, followed by Policy Studies and
Assessment and Testing in equal numbers for third place. It should be noted, though, that economists
tend to publish more frequently in English than the scholars in social sciences (particularly education
science) and that an initial search in the German education-focused literature database yielded
almost 1,200 German language articles. The UK also has Economics as its third most frequently
occurring discipline, although the category of Comparative Research surpasses Economics by one
article.

3.1.3. PISA articles and the three main research categories
As described in the methodology section, articles were classified into three categories: secondary data
analysis, critique and impact/policy. The largest proportion of articles falls into the category of sec-
ondary data analysis (61.8%; 404 articles) (see Figure 3).

Articles in the critique (106) and impact/policy (144) categories are fewer in number, comprising
less than half of total publications. The number of publications within each category rises on average
over the years, with the most prevalent increase for publications categorised as secondary data analy-
sis. Figure 3 shows how this leads to a widening gap between the frequencies of publications within
the three categories.

Within the category of Secondary data analysis, approximately a quarter of publications (100
articles) address a mixture of topics including, for example, socioeconomic, school, class or affective
variables such as students’ self-efficacy and self-concept. Of critique publications, 40% of the articles

Table 1. Publication frequency: top five countries.

Discipline USA Australia Germany UK Ireland

Educational research 29 23 18 18 22
Educational psychology 1 1 3 0 0
Sociology/social sciences 6 4 3 3 2
Comparative research 8 6 2 6 0
Literacy/reading 2 1 3 0 1
Mathematics research 5 2 2 1 1
Science research 10 9 2 4 0
Economics 5 3 11 5 2
Teaching and instruction 14 6 4 1 0
Psychology 6 1 3 2 3
Policy studies 5 1 6 3 0
Assessment and testing 13 10 6 4 0
Total number of articles 114 72 69 52 31

SCANDINAVIAN JOURNAL OF EDUCATIONAL RESEARCH 339



concern issues surrounding the nature of constructs, followed by 27% of articles upon topics such as
scaling and IRT. Finally, 66% of the articles in the impact/policy category address issues of policy and
governance, far outranking other topics such as curriculum and national assessment.

The following sections review a number of PISA-related research on topics in the categories of
secondary data analysis, critique and impact/policy studies. Because the secondary data analysis cat-
egory is so extensive, only the specific theme of inequalities related to socioeconomic background is
reviewed. The choice seems justified as the theme represents one of the major concerns in edu-
cational research (Sirin, 2005) and receives substantial attention in PISA’s design (see economic,
social and cultural status [ESCS] construct) and reporting of findings. Themes in the critique and
impact/policy studies categories are reviewed more comprehensively.

3.2. Results from the secondary data analysis category

3.2.1. Inequalities related to socio-economic status (SES)
A substantial number (109) of the articles classified as secondary data analysis (430 articles in this
category in total) explored educational inequalities related to SES (Marks, 2006), migration or
language use (Shapira, 2012), gender (Lietz, 2006) or ability grouping (Chmielewski, Dumont, &
Trautwein, 2013). Of those, 52 specifically investigated inequalities related to SES disparities at stu-
dent, school, community or system level. Many more publications, of course, use measures of SES as
a control variable in their analyses, but articles discussed in this section specifically have inequalities
related to SES as their thematic focus. Authors are particularly interested in the following aspects of
SES-related inequalities.

Figure 3. Nature of articles per year.
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3.2.1.1. SES gaps. Jerrim (2012) investigates the association of SES (represented by parental occu-
pation) and reading achievement for different performance levels across Australia, Canada, Finland,
Germany, the UK and the USA. He found that the association was stronger in the USA and the UK
than in most other countries and that it is particularly strong at high performance levels. In similar
research for Australia McConney and Perry (2010) and Perry and McConney (2010) asked whether
the compositional SES effects (as measured by PISA’s index of ESCS) were similar for students with
different SES levels and found that while the compositional effect was substantial for Australian stu-
dents, it was equally so across different levels of individual SES and subjects.

Cross-country research by Martins and Veiga (2010) and Oppedisano and Turati (2015) used a
multidimensional SES measure including, for example, parents’ education, books and home posses-
sions. They, too, showed that SES gaps in maths achievement were particularly large in the UK,
Germany, Belgium, Greece and Portugal but much lower in Sweden and Finland. They added
that inequalities decreased in Germany and Spain but increased in France and Italy. Results also indi-
cated that compositional SES effects were larger in some countries (e.g., Austria, Germany, Italy)
than in others (e.g., Sweden, Ireland, Spain). In addition, Turmo (2004) found that the SES dimen-
sion drove inequalities in Scandinavia, while Polidano, Hanel and Buddelmeyer (2013) investigated
the role of SES for school completion in Australia.

3.2.1.2. Systemic and institutional parameters. Many authors drew on systemic and institutional
parameters in an attempt to enhance our understanding of the differences in SES-related inequalities
across countries. In mainly EU cross-country comparisons they find that early forms of selection
such as tracking, transition odds related to SES, grade repetition and choice in school selection dis-
tinguish countries with lower and higher levels of SES-related inequalities (Duru-Bellat & Suchaut,
2005; Gorard & Smith, 2004; Strakova, 2007). Le Donne (2014) added to these findings by identifying
different forms of educational freedoms that magnified the compositional SES effect: early selection
with numerous tracks, public selective schools and private schools with fees.

3.2.1.3. Urban-rural locale. More regional factors may also be related to SES gaps across different
countries. Williams (2005), for example, investigated how rural and urban contexts related to
achievement differences across industrialised nations. In most countries, a linear relationship
between community size and achievement was found, which disappeared when accounting for
SES, suggesting an association between locale and average SES. In Australia, too, students in
urban schools achieved significantly higher outcomes than those in rural schools, but discussions
by Pegg and Panizzon (2007) as well as Sullivan, Perry and McConney (2013) indicate that achieve-
ment differences persist even after accounting for SES measures due to, for example, differences in
school resources and teacher recruitment to remote areas.

3.2.1.4. Family cultural capital. A number of articles investigated SES gaps, particularly focusing on
the dimension of the family’s cultural capital and evaluating its effects across a variety of countries.
They found, for example, that parents’ attitudes towards science were positively associated with
science achievement across a variety of countries, but that those attitudes do not mediate the
SES-achievement relationship (Perera, 2014). Others found that indicators of social and cultural
communication practices between parents and students as well as cultural activities and possessions
were consistently positively related to achievement, even after accounting for other SES character-
istics (Hampden-Thompson, Guzman, & Lippman, 2013; Xu & Hampden-Thompson, 2012).

3.2.1.5. Family structure. Yet another topic related to SES gaps and frequently picked up in the lit-
erature is the family structure, often linked to economic, social and emotional deprivation. Compar-
ing Western-European countries, Hampden-Thompson (2009) found that the achievement gap
between students from single- and two-parent families was accounted for by the availability of econ-
omic resources. The effect of economic resources on this gap differs, however, across countries and

SCANDINAVIAN JOURNAL OF EDUCATIONAL RESEARCH 341



welfare regimes, with smaller effects in Scandinavian countries. No gap between students from
single- and two-parent families was found, for example, in Greece. In this context De Lange, Dron-
kers and Wolbers (2014) added evidence that the percentage of single-parent families per school was
negatively related to individual student achievement and that this association can only partly be
explained by the school’s SES composition.

Overall, PISA provides rich information to investigate inequalities related to SES from various
perspectives – systemic characteristics, locale, family structure and characteristics – and many
authors use this data to test theories related to family SES and academic achievement across different
countries. Nevertheless, it is worth noting that authors used a range of indicators to represent SES in
their research and thereby limit comparisons of findings on similar aspects. As Nonoyama-Tarumi
(2008) points out, using PISA data, different composites of the SES measure will have different expla-
natory power within and across countries and studies thus might over- or underestimate SES effects
in their analyses. Moreover, as research by Caro, Sandoval-Hernández and Lüdtke (2013) has shown,
comparability of SES indicators is limited across different countries and thus points to careful
interpretations in cross-national research.

3.3. Results From the PISA Critique Category

3.3.1. The cognitive test constructs
The effect of a curriculum-unrelated, literacy approach to defining the constructs in mathematics
(De Lange, 2006; Ferrini-Mundy & Schmidt, 2005; Linneweber-Lammerskitten & Walti, 2005)
and science (Bybee, McCrae, & Laurie, 2009; Huang, Wilson, & Wang, 2016; Kind, 2013; Lau,
2009; Olsen, 2004; Osborne, 2013) has been the subject of a small number of articles. More broadly,
whether the PISA cognitive tests are measuring intelligence or academic literacy has been highly con-
tested, with 54 articles published on this topic. Certainly, the tests have been shown to correlate
highly at student level (r = .88) with intelligence tests. However, there is evidence of divergent validity
for the cognitive tests, but there is also a high level of convergence with intelligence (Baumert,
Ludtke, Trautwein, & Brunner, 2009). The OECD’s definition of cognitive literacy is similar to Spear-
man’s definition of general intelligence (Nyborg, 2007).

As PISA is really a test targeted at national level, rather than at student level, some have tried to
draw conclusions about the abilities, in terms of cognitive literacy and intelligence, at the level of
nations (Rindermann, 2007). Others have pointed out that the meaning of variables shifts when
you aggregate to different levels; a conceptual, methodological point that is well-established in the
field of multi-level modelling (e.g., Bosker, 2007; Flynn, 2007). In Brunner and Martin’s (2007)
terms, nations do not cognise.

3.3.2. Design, data processing and questionnaires
All PISA surveys are administered following standardised procedures to foster strong validity and
high reliability of the assessments (see OECD, 2009a). The systematic training of a large number
of test administrators and the systematic procedures followed ensure that students in all participating
countries are subjected to the same testing conditions thereby providing solid grounds for within-
and between-country comparisons. Evidence from Germany suggests that the standardising pro-
cedures followed by PISA are effective (Lüdtke, Robitzsch, Trautwein, Kreuter, & Ihme Marten,
2007).

PISA student and school questionnaires allow the contextualisation of student performances in
participating countries (Rutkowski & Rutkowski, 2010). The questionnaire data allow the study of
the impact of various cultural, social and economic factors on student achievement (Caro et al.,
2013). Unfortunately however, up until 2012, PISA did not gather information about teachers,
which is often seen as a limitation to investigating classroom-level characteristics. Since the 2015
cycle, however, countries can opt to administer a teacher questionnaire and therewith gather infor-
mation, for example about teachers’ qualifications and professional knowledge and teaching
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practices (OECD, 2013). Nevertheless, Kaplan and McCarty (2013) used data fusion techniques to
combine data from PISA and another large-scale assessment (Teaching and Learning International
Survey) in the same country to synthesise a single data file with student-, school- and teacher-level
information. Despite their recognised value amongst researchers, PISA questionnaires have been cri-
ticised for various reasons. Caro et al. (2013) raised concerns about the differential meaning of the
cultural, social and economic constructs across the countries making cross-cultural comparisons dif-
ficult to establish and to some degree invalid. In addition, Hopfenbeck and Maul (2011) used cog-
nitive interviews and statistical methods to find that the scales of self-report questionnaires in
Norway led to invalid responses largely due to poor questionnaire design and language ambiguity.
Rutkowski and Rutkowski (2010) argued that background questionnaires, namely the ones adminis-
tered in non-OECD countries, suffered a number of weaknesses, such as missing data, possible
respondent misinterpretation and low reliability on some of the scales. Poor questionnaire design
has great implications for the validity of results given that background questionnaires are an integral
part of development of achievement scores of the assessed samples. Policy makers should be aware of
the limited interpretation that can be made based on flawed data resulting from weak questionnaires
(Ercikan, Roth, & Asil, 2015; Rutkowski & Rutkowski, 2010).

Since the PISA 2006 cycle, student surveys have included scales assessing the levels of students’
subject-specific motivation and interest. Baumert and Demmrich (2001) provided evidence that stu-
dent performance in Germany is less affected by the level of stakes of the test than by the student
interest in taking part in an international test and the value they attach to this involvement. The
level of interest in engaging with assessments might be cultural and may vary across countries con-
stituting thereby a source of bias (Hambleton, Merenda, & Spielberger, 2005). Contrarily, Butler and
Adams (2007) reported that the effort students spent on PISA assessments is fairly stable across most
countries and therefore support the validity of cross-cultural comparisons. Similar results have also
been reported in the Nordic countries (Eklöf, Hopfenbeck, & Kjærnsli, 2012).

3.3.3. Technical issues
3.3.3.1. Sampling. The sampling frame includes criteria of eligibility and exclusion of students and
schools to ensure optimal representation of the 15-year-old population within each country and limit
bias. The OECD set a high threshold of response rate at 85% per country. Criticism of the PISA
sampling frame adopted has been expressed since the early cycles of PISA. Scholars have debated
OECD’s age criterion as opposed to the grade level criterion adopted in TIMSS (McGaw, 2008;
Prais, 2004; Wagemaker, 2008). Prais (2004) considers that using an age criterion for selecting par-
ticipants is problematical because the sample would include a sizeable proportion of students who
had either repeated a class or skipped one. That is, the sample would include students who are at
various grade levels with different exposure to the curriculum compared to an average 15-year-
old student in a particular country. Further, Wagemaker (2008) pointed out that the sampling
frame adopted by PISA misses opportunities of investigating the impact of classroom- and tea-
cher-specific variables on performance. Goldstein (Goldstein, Bonnet, & Rocher, 2007; Goldstein
& Thomas, 2008) proposed the incorporation of longitudinal data to account for variability in
grade retention and school starting age.

Other scholars commented on participation rates. Micklewright, Schnepf and Skinner’s (2012)
empirical study suggested that response rates are not a good proxy for data quality. Bias in the
data was higher in the 2000 cycle in England when response rates were acceptable compared with
the 2003 cycle where response rates were less acceptable. Prais (2003, 2004, 2007) cast serious doubts
on the interpretation of results of PISA 2003 in England following a very low rate of participation
(∼60%) and a lack of sample representativeness. Another criticism of the sampling frame of PISA
concerns the inclusion and exclusion criteria applied by PISA. Schuelka (2013) commented on
the exclusion of students with disability from participating in international tests, including PISA,
and warned that this procedure marginalised disabled students further and prevented them from
taking part in any policy that related to educational equity.
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3.3.3.2. Scaling/IRT. PISA items are scaled using a complex version of the Rasch model, which
assumes a unidimensional trait underlying the scores. Kreiner and Christensen (2014) provided evi-
dence that PISA reading data did not fit the model. Goldstein (2004) and Goldstein et al. (2007)
showed that PISA data fit a multidimensional model with two factors better. In addition, other quan-
titative techniques have been suggested (e.g., Frey & Seitz, 2011).

In an incomplete design such as the one adopted in PISA, scores on items not sat by particular
students are imputed based on the model. These data are called “plausible values” (Wu, 2005) and
have been the centre of much controversy. Monseur and Adams (2009) showed that a hierarchical
model created plausible values that led to a better estimation of between- and within-school var-
iances than did the single-dimension model adopted in PISA. Kreiner and Christensen (2014)
further raised concerns about imputing data for students in a particular subject when students
have not taken a single item in that subject.

3.3.3.3. Measurement invariance and bias in PISA. PISA applies a very rigorous procedure of double
translation and adaptation of tests from two source versions, English and French (Grisay, de Jong,
Gebhardt, Breezier, & Halleux-Monseur, 2007). McQueen and Mendelovits (2003) described the
thorough process of ensuring linguistic equivalence and cultural relevance of PISA reading assess-
ment materials. Nevertheless, one of the main concerns about PISA is the extent to which the
adapted forms are comparable to the source versions (English and French). Bias could emerge
because of poor translation but could also be due to differences in language, culture, curriculum cov-
erage and so on (Grisay et al., 2007; Nardi, 2008). Measurement invariance in different language ver-
sions of the same test could have serious implications on the validity of cross-lingual comparisons
(Benítez & Padilla, 2014; Huang et al., 2016).

A considerable number of studies examined measurement invariance in cognitive and non-cog-
nitive PISA assessments (Akour, Sabah, & Hammouri, 2015; Benítez & Padilla, 2014; Çetin, 2010;
Chen & Jiao, 2014; Çıkrıkçı Demirtaşlı & Uluştaş, 2015; Grisay et al., 2007; Grisay & Monseur,
2007; Huang et al., 2016; Segeritz & Pant, 2013; Xie & Wilson, 2008; Yildirim & Berberoĝlu,
2009; Yildirim, Yildirim, & Verhelst, 2014; Yildirim & Yildirim, 2011). Only three papers investi-
gated measurement invariance in student self-report questionnaires (Benítez & Padilla, 2014;
Çetin, 2010; Segeritz & Pant, 2013) compared to 11 publications examining measurement invariance
in PISA cognitive surveys.

Bias was investigated using different approaches to differential item functioning (DIF): (1) factor
analysis techniques (Çetin, 2010; Grisay et al., 2007; Grisay & Monseur, 2007; Segeritz & Pant, 2013;
Yildirim & Berberoĝlu, 2009) and (2) logistic regression (Oliveri & Ercikan, 2011; Xie & Wilson,
2008) and IRT (Chen & Jiao, 2014; Huang et al., 2016). Most of the studies reported a substantial
amount of DIF when comparing different language versions. However, Oliveri conducted a number
of studies on PISA problem solving tests in which she and her colleagues showed that, although DIF
favours a language group at item level, at test level DIF balances out and results in high levels of com-
parability at test level (Oliveri & Ercikan, 2011; Oliveri, Olson, Ercikan, & Zumbo, 2012). This find-
ing could be considered reassuring: despite significant DIF, the broad picture depicted in PISA
results may be accurate.

Regardless of the method chosen to detect DIF, these techniques are unable to identify the source
of bias in items. A number of studies attempted to understand the sources of DIF by adopting a
mixed-method approach,; that is, by analysing more qualitatively items flagged as behaving differ-
ently across different groups (Benítez & Padilla, 2014; Huang et al., 2016; Yildirim & Berberoĝlu,
2009). For instance, Benítez and Padilla (2014) carried out cognitive interviews with students
(aged 15–16) from Spain and from the USA while Huang et al. (2016) conducted a content analysis
of DIF items of PISA 2006 science tests.

3.3.3.4. Translation and language effects. Evidence supporting the differential effect of language on
item difficulty in PISA has been provided by a number of studies (Arffman, 2010; Eivers, 2010;
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Grisay et al., 2007; Grisay & Monseur, 2007; Roth, Ercikan, Simon, & Fola, 2015). Arffman (2010)
reported mistranslations, lack of stylistic cues in and more boring Finnish adaptations of three PISA
texts. Hatzinikita, Dimopoulos and Christidou (2008) argued that the low performance of Greek stu-
dents in science could be due to a discrepancy in the linguistic modes (formal versus non-formal)
employed in stimulus materials (texts, tables, graphs, figures, etc.) and items of PISA science assess-
ments compared with Greek science textbooks.

Eivers (2010) reported different lengths of PISA test adaptations compared with the English
source version: Finnish versions were on average 8% longer than the English versions, while the
Irish versions were 11% longer and the German versions were 17% longer. Longer tests require
more time to read; however, all countries are given exactly the same time to complete the test.
Test speededness becomes a serious concern for some language groups such as German-speaking
participants.

PISA instruments are more comparable across Western countries than they are across Middle
Eastern or Asian countries (Grisay & Monseur, 2007; Grisay et al., 2007; Grisay, Gonzalez, & Mon-
seur, 2009; Kankaraš & Moors, 2014). Empirical studies suggest that as target languages become less
related to the source languages, the probability of bias in the adapted versions increases (Grisay et al.,
2009). Hence, the German version would result in less bias than would the Arabic or Chinese version
because of the proximity of the German language to the English language. Moreover, in the same
study, Grisay et al. (2009) suggested that bias was higher in countries with a low gross domestic pro-
duct. These relationships have been criticised by some scholars as the imposition of the Western
model of education and test construction on the rest of the world (Bonnet, 2002).

3.3.3.5. Curriculum and culture curriculum fairness. The OECD claim that the scope of the national
curriculum of participating countries would not represent a source of cultural or curriculum bias on
the premise that PISA is not curriculum-based (OECD, 2009b). This claim is only valid in cases
where the PISA framework and the national curriculum are commensurate, that is, they overlap
completely (Nardi, 2008). Indeed, Huang et al. (2016) found that curriculum coverage constituted
the main source of DIF in their study.

In addition to curriculum bias, Feniger and Lefstein (2014) argued in a study comparing the per-
formance on PISA of Chinese pupils in Shanghai to that of their counterpart immigrants in New
Zealand and Australia that cultural factors had a more significant effect on performance than curri-
culum exposure. Moreover, Zamir and Sabo (2012) point out the issue of cultural fairness in PISA
when using texts that may be offensive to some religious groups such as ultra-orthodox pupils in
Israel.

3.4. Results From the Policy and Impact Category

The 144 articles comprising the category of policy and impact focus predominantly upon the effect
that PISA has had on policy and governance in a number of international contexts. In this category
are also those publications analysing the potential factors, mechanisms, networks and dynamics
driving PISA’s influence on policy and governance. While a majority of articles in the category
(94) addressed issues of policy and governance, a smaller number discussed PISA as related to cur-
riculum (19), country performance (18), economics (7), the media (4) and national assessment (2).
Issues of policy and governance were the most far-reaching across publications. These articles fre-
quently consider the implications of policy borrowing, shifts in accountability structures and increas-
ing demands for standardisation as a result of PISA.

While there are many publications comparing the effect of PISA upon a range of countries (e.g.,
Grek, 2009; Sellar & Lingard, 2013, 2014), there are also several articles presenting analyses upon
individual country case studies. In Germany, for example, many articles following the ‘PISA
Shock’ (Ertl, 2006) surrounding Germany’s performance in PISA’s first cycle focused on the rami-
fications of PISA upon Germany alone. Discussion concerning reforms occurring in Germany post-
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PISA (Di Fuccia, Witteck, Markic, & Eilks, 2012; Hartong, 2012; Klemm, 2003) have also included
debate regarding the nature of educational standards previously upheld by the German educational
system and those standards now being introduced via PISA-driven reform (Neumann et al., 2012;
Sünker, 2003).

Although the impact of PISA may differ across national and even subnational contexts, there are
overarching elements identified within the literature as potential mechanisms behind PISA’s ability
to generate impact. A significant point of consensus occurs as multiple authors (e.g., Afonso & Costa,
2009; Bieber & Martens, 2011) suggest that the OECD (through PISA) employs mechanisms of soft
policy, whereby the status of the OECD as an international organisation allows for powerful yet
indirect governance to influence policy-making at the national level. Further, the OECD’s promotion
of the usage of PISA data upholds the desire for data-driven policy-making at the national level,
encouraging systems of weak governance relying upon external authorities such as the OECD for
knowledge production and policy guidance (Grek, 2010; Meyer, 2014).

Some nascent discussion exists regarding PISA’s influence on curricular standards in science (e.g.,
Dall, 2011; Duit, 2007), which is particularly intriguing given PISA’s non-curricular and literacy-
oriented nature of assessment. A similar discussion of PISA’s impact on mathematics and reading
standards is not yet extant. Similarly, only twopublications (Hendrickson, 2014;O’Mara, 2014)wholly
discuss evidence of impact from PISA upon national assessment, although there is sometimes diffi-
culty in extricating the topic of national assessment from the wider expanses of policy shifts elaborated
inmany articles. In countries such as Switzerland (Bieber &Martens, 2011), Germany (Ertl, 2006), and
Norway (Møller & Skedsmo, 2013) where assessment systems have been introduced since the onset of
PISA, very few articles discuss the significance of such changes in regions previously lacking country-
wide standardised assessment. The discussion of PISA’s policy implications potentially extending to
the level of national assessment ranges widely, but the literature lacks a similarly extensive exploration
of changes induced across national assessment systems as a result of PISA. Respective discussions
might, however, be held in national-language contexts that are not captured in this review.

4. Discussion of Results

In this article we intended to provide a comprehensive bibliographical synthesis of PISA-related
research in academic journals that provides information on how it evolved over the years as well
as across disciplines and countries. We also aimed to provide summaries of the main aspects that
PISA-related research is concerned with.

Despite the fact that our review concentrated upon articles published in English, Germany is
among the top three countries with highest publication frequency, with only Australia and the
USA publishing more research on PISA. England and Ireland follow Germany as the fourth and
fifth countries. These results echo the findings on publication patterns from the PIRLS review (Len-
keit et al., 2015), where Germany published most research, followed by the USA. One possible expla-
nation of the high publication frequency of German researchers could be the development and
support of research in Germany after the ‘PISA shock’ (Ertl, 2006). Several policy initiatives were
introduced, including the 2004 creation of the Institute for Educational Progress based at the Hum-
boldt University in Berlin with the aim to:

… provide the infrastructure and scientific capacity needed to support the development of the standards and
assessments the new monitoring system would need, and to gather, analyse and disseminate the resulting infor-
mation. (OECD, 2011, p. 211)

More recently, in 2010 the Centre for International Student Assessment (Zentrum für Internationale
Bildungsvergleichsstudien, ZIB) was established to unite three prominent institutions of German
educational research2 with the explicit aim to “represent the excellent German presence on the inter-
national stage of educational research in the area of large-scale assessments” (http://zib.education/
en/home.html). This importance of such a research infrastructure and capacity is apparent in all
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three of the top publishing countries. The USA, Germany, and Australia have all been involved in the
development of PISA through their different research centres and research companies. In the USA
both the Educational Testing Service and Westat have been involved since PISA’s inception, while in
Australia the Australian Council of Educational Research, which led the first consortium for PISA
2000, has continued to play a major role in the subsequent PISA cycles. Much of the expertise sup-
porting the PISA test is therefore naturally found in these countries.

Lenkeit et al. (2015) suggested that differences among countries in publication frequencies in
PIRLS articles could be linked to the different research traditions. Norway has historically not
focused upon quantitative data analysis in educational research, while the countries such as USA
and England have a longer research tradition in testing and evaluation (Lenkeit et al. 2015), and
that could be one of many explanations for the publication frequency in these countries.

Thematically, the review shows that most articles fall into the secondary data-analysis category, in
which socioeconomic-related inequalities present one major theme. The respective summary indi-
cates that PISA provides a range of information to study educational inequalities within and across
countries from various perspectives and that researchers are making good use of this data to identify
the structures of inequalities. Less discussed seem to be, however, the processes behind those inequal-
ities or how they differ across different cultures. Instead, some scholars cast doubt upon the cross-
national comparability of SES indicators and therewith caution against the use of data provided in
PISA to investigate those inequalities further.

This review also highlights main controversies around PISA test design, result analysis, and score
interpretation. Given the strong impact of PISA results on many educational systems across the par-
ticipating economies, the strong critique of PISA instruments ensures the OECD is kept under the
scrutiny of academic expertise and provides substantial feedback for improving test design and data
analysis techniques. While a large number of studies investigated measurement invariance in cogni-
tive PISA assessments, there has been less interest in examining measurement invariance in PISA
student questionnaires. In many of these studies, language was claimed to be a potential source of
bias disadvantaging some countries, particularly countries in which the national language is very
different from PISA source languages (e.g., Arabic, Chinese, Japanese, etc.). Future research should
focus on providing evidence supporting such claims.

There exists a somewhat unsettling divide across the articles in the three different categories of the
review : the majority of articles, those in secondary data analysis, use PISA data as a foundation from
which to build additional levels of newly constructed knowledge to bolster even further the already
vast amount of information generated by PISA alone. Simultaneously, a substantial number of
articles in both the critique and impact/policy categories are warning policy-makers and researchers
alike to be cautious about using PISA data as a means for valid comparison or for informed policy-
making. As a result, the surveyed literature appears conflicted: the authors of secondary data analysis
publications are often building upon PISA data, and the critique and impact/policy authors pointing
out structural weaknesses and cracks in the foundations of ongoing PISA constructions.

There is a general consensus on the informative value of PISA data at the national and inter-
national levels (e.g., Ercikan et al., 2015; McGaw, 2008; Shiel & Eivers, 2009; Sireci, 2015). With
the sheer number of related publications PISA has undoubtedly contributed to the advancement
of educational research, if not within national boundaries, surely in the field of cross-national com-
parative educational research. Nevertheless, major criticism has been expressed in relation to the way
results have been interpreted and used to introduce educational reforms (Dancis, 2014; Ercikan et al.,
2015; Leung, 2014; Shiel & Eivers, 2009). Every cycle, league tables published by OECD reduced PISA
to a “horse-race” with “winners and losers” (De Lange, 2006, p. 29). Sweeping conclusions about the
quality and effectiveness of countries’ education systems based on country ranking have been
rejected (Ercikan et al., 2015; Leung, 2014; Sireci, 2015; Tienken, 2014).

2ZIB is a network of the Deutsches Institut für Internationale Pädagogische Forschung, Leibniz-Institut für die Pädagogik der Nat-
urwissenschaften und Mathematik and the School of Education der Technischen Universität München.
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No doubt, PISA provides us with a rich and varied dataset, but it must be remembered that the
results we derive will always be dependent on the methodology used and the assessment design
adopted (Lafontaine & Monseur, 2009). Learning from PISA to draw valid inferences will continue
to necessitate exercising a great amount of wisdom in our research (Leung, 2014; Sireci, 2015). Thus,
with the upcoming release of the PISA 2015 results by the end of 2016, it will be worthwhile to reflect
upon the knowledge that PISA has already provided the research community with as well as the per-
sistent critiques identified around how this knowledge is technically generated.

4.1. Limitations and Future Research

There are several limitations in our research review that need to be addressed. First of all, we accept
the limitation of only reviewing articles in English. The research team is aware of publications in
languages such as German, Norwegian, Swedish, Turkish, and Chinese that would have offered a
broader perspective on PISA research. We initially considered including non-English language
articles, that within our team we would be able to understand. This would, however, be an arbitrary
choice and there is no good justification for including, for example, articles written in Spanish but
not those written in Russian.3 Thus, including articles in English seems justified as it is the most far-
reaching language in research (Galloway & Rose, 2015; Mauranen, 2003). A future research project
could be to co-operate with language experts to publish a PISA review including more languages.
Secondly, we did not include “grey literature” on PISA, such as policy documents, OECD reports,
briefings, books, and book chapters. We are aware of countries that publish research on PISA
data such as the Nordic countries (Lie, Linnakylä, & Roe, 2003), and we acknowledge that PISA
may have more impact on countries educational research than our review has been able to detect
(Breakspear, 2012). A further limitation is that we did not conduct a detailed inspection of all the
articles in the secondary analysis category, but limited the readings to the article on SES. A more
in-depth analysis of the remaining articles in this category would offer a more comprehensive over-
view of how PISA data is used by quantitative analysts, for example to investigate themes on school
leadership and motivational aspects. Finally, we also acknowledge that our review does not specifi-
cally discuss the optional PISA domains such as financial literacy.

A further limitation is that the categorisation of articles’ features into the variables remains to
some extent a matter of judgement. We addressed this challenge by conducting reliability checks
but different scholars will look at articles from different perspectives depending on their specific
research focus and approaches.

Nevertheless, the paper offers an introduction to the PISA study for those who are new to it, as well
as an overview of English peer-reviewed papers for researchers already engagingwith the PISA data. In
addition to the descriptive results, we have outlined themain research categories, whichmay be helpful
for researchers in the field and which we hope will motivate researchers to take advantage of the broad
databases offered and explore topics such as school climate, students’ approaches to learning, and
assessment cultures in schools, all of which have been less explored by PISA researchers.
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