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How far is the Global Education Reform Model globally effective ?  A 
comparison of the relationships between student attainment and school 
accountability, autonomy and institutional diversity within and across 
national educational systems. 

 

Abstract 

The Global Education Reform Movement (GERM) originated in the UK and US four decades ago and 

its prescriptions are now advanced by international development organisations as the means to raise 

student attainment across the world.  GERM is associated with the promotion of external school 

accountability through the publication of assessment results, school autonomy, and school diversity 

to increase parental choice and bolster school independence.  Aspects of GERM have been widely 

adopted across many member countries of the OECD and research in these countries has reported 

some modest gains in student attainment, but overall findings have been ambivalent.  Research 

investigating the effectiveness of GERM in developing countries has mostly focused on single aspects 

of the model, such as autonomy, yet has also reported inconclusive and contradictory findings. The 

present study aimed to address some of the limitations of previous research by making transnational 

comparisons of the effectiveness of GERM using a balanced sample of non-OECD countries from the 

2015 PISA cycle, which were drawn equally from four global regions and from different levels of 

development, and all of which had implemented GERM related reforms; within this sample the 

effectiveness of GERM was also investigated at an individual country level in Trinidad & Tobago, the 

Former Yugoslav Republic of Macedonia and Indonesia.  Multilevel modelling was used to explore the 

associations between external accountability, school autonomy and school diversity and student 

maths attainment, alongside the variables of accountability to parents, internal accountability (school 

tracking by regulators), educational material shortages, teacher certification and principals’ leadership 

effectiveness which have also been proposed as factors relevant to student attainment.  The main 

findings suggested that external accountability was modestly associated with higher levels of student 

attainment in high and middle income countries, but not in the least developed countries.  Internal 
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accountability showed positive associations with student attainment in low income countries.  School 

autonomy was not associated with student attainment in developed countries, but showed a positive 

association with attainment in middle income countries, and an association with lower levels of 

attainment in the least developed countries.  School diversity did not appear to be associated with 

higher student attainment in developed countries, but in middle and low income countries students 

attending independent schools appeared to have markedly lower levels of attainment than peers at 

public schools.    Educational material shortages were associated with lower levels of attainment in 

middle and low income countries, but not in the most developed countries.  Teacher certification 

showed no associations with student attainment, and principal leadership effectiveness was only 

associated with student attainment in Indonesia.  Overall, the associations between the GERM related 

variables and student attainment were modest, inconsistent and accounted for a relatively low 

proportion of the variance in student attainment between and within countries.  This, and the fact 

that other variables appeared to be more salient to attainment in some countries, suggested that 

GERM might not provide a consistent or comprehensive template for global education reforms to raise 

student attainment.  Therefore, although some of the measures promoted by GERM might be 

associated with higher student attainment in some countries, it was concluded that GERM related 

reforms might not be globally effective. 
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Introduction 

Since the early 1980s many nations have adopted a range of educational reforms to promote school 

accountability, local autonomy and parental choice, a set of measures that Sahlberg (2016) has called 

the Global Education Reform Movement (GERM).  GERM is widely agreed to have begun in the United 

States and United Kingdom in the early 1980s (Deming & Figlio, 2016) as a reaction to stagnation in 

educational attainment levels caused, it was argued, by an earlier series of educational reforms 

(Walford, 1990).  The UK led the way with the 1988 Education Reform Act (ERA) which introduced 

large‐scale changes to schools in England and Wales, in the process establishing a template for GERM 

that the rest of the world followed (Levin & Fullan, 2008).  ERA was intended to drive improvements 

in student attainment by holding schools externally accountable through the publication of 

standardised test and national examination results, delegating decision making to schools through 

school based management (SBM), and diversifying school provision to increase parental choice of 

schools and create an educational market (Bergbauer, Hanushek, & Woessmann, 2018; Epple & 

Romano, 1998; Figlio & Loeb, 2011; Friedman & Friedman, 1982; Gintis, Cox, Green, & Hickox, 1991; 

O’Day & Smith, 1993; Walford, 1990; Wößmann, Lüdemann, Schutz, & West, 2007).  Elements of 

GERM have been adopted by many member countries of the Organisation for Economic Co-operation 

and Development (OECD), and GERM has been actively promoted beyond the OECD by a wide range 

of multi-lateral educational organisations such as the International Association for the Evaluation of 

Educational Achievement (IEA), World Bank, Asian Development Bank (ADB) and Inter-American 

Development Bank (IDB) (Grimmett, 2018; Klees, 2008, Shahjahan, 2016; Verger, Novelli, & 

Altinyelken, 2018b).  The growth of germ has been paralleled by the emergence of international large 

scale  assessments (ILSAs) which have been used to make transnational comparisons of student 

attainment  (Schleicher, 2014, 2007; Winthrop & Simons, 2013), and to inform national policy debates 

(Baird et al., 2016; Hopfenbeck et al., 2018; Lenkeit, Chan, Hopfenbeck, & Baird, 2015), with the OECD 

Programme for International Student Assessment (PISA) attracting the most extensive global coverage 
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(Hopfenbeck, 2016) and taking a preeminent position in the media, academic and policy literature  

(Lingard & Sellar, 2016; Sellar & Lingard, 2014).   

 

As GERM has become the international framework within which educational policy is decided (Verger, 

Novelli, & Altinyelken, 2017) it is timely to assess the extent which the primary prescriptions of GERM 

may actually be globally effective.  Therefore, the present study reviews the evidence for the 

effectiveness of GERM in OECD countries, then examines the model’s effectiveness in countries 

outside the OECD, with more detailed reviews of the evidence available for Trinidad & Tobago, the 

Former Yugoslavian Republic of Macedonia (FYROM) and Indonesia.   These countries have been 

selected because they represent countries from different global regions, at different levels of 

economic development, with very different educational systems which have all implemented 

internationally led GERM-related initiatives, as well as their own domestically led educational reform 

programmes, and which have been the subject of scholarly interest.  The analyses that follow use PISA 

data for a sample of non-OECD countries which have all implemented GERM based reform 

programmes and which are balanced across four global regions and levels of economic development, 

to contrast variables related to GERM inspired reforms and variables from non-GERM related 

initiatives, and their associations with student attainment. 

 

GERM Within the OECD 

School Accountability 

In GERM school accountability is “the process of evaluating school performance on the basis of 

student performance measures” (Figlio & Loeb, 2011, p.384), and these results should be made public 

because this external accountability provides a simple means to summarise the impact of all other 

forms of  educational accountability, such as political, bureaucratic, professional, moral, and market 

accountability (Adams et al., 2017).  The school is the focal unit because it is assumed that schools 

determine student attainment and that when they are held externally accountable through published 
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assessment results they will make whatever changes are necessary to improve student attainment 

(Geijsel, Krüger, & Sleegers, 2010) so under the aegis of GERM “assessments and accountability are 

known for ‘spreading like wildfire’,” (Antoni Verger, Parcerisa, & Fontdevila, 2019, p.260) 

 

The UK published its first ERA inspired school league tables of standardised test and exam results for 

England and Wales in 1992 (Leckie & Goldstein, 2017), but Scotland never introduced standardised 

testing and only published exam league tables from 1998, then in 2001 both Scotland and Wales 

ended league tables (Lemke & Zhu, 2018; Mattei, 2012b).   Mattei (2012a) found that external 

accountability in Wales raised student attainment more steeply than in England and led to positive 

‘spillover’ in subjects not directly contributing to schools’ league table positions; in Scotland student 

attainment increased while external accountability was practised, but after abolition performance 

remained flat. Goldstein & Leckie (2016)  found that the abolition of external accountability led to “a 

real decline” (p.373-374) in Welsh students’ attainment.   Burgess, Wilson, & Worth (2013) found that 

during the period Wales published league tables the performance of students in Welsh and English 

schools converged, but that once Wales stopped practising external accountability English students’ 

attainment increased more rapidly than that in Wales, leading them to conclude that publishing 

attainment data is an “extremely cost-effective policy for raising attainment” (p.67).   

 

Carnoy and Loeb (2002) reported similar findings in the US where student scores on the National 

Association of Educational Progress (NAEP) maths test were significantly higher in those states 

practising external accountability. In 2001 the US introduced No Child Left Behind (NCLB) which made 

standardised testing and the publication of school league tables of results mandatory (Linn, Baker, & 

Betebenner, 2002).  Dee & Jacob (2011) contrasted the performance of students on NAEP reading and 

maths tests before and after the implementation of NCLB, drawing samples from states that had test-

based external accountability systems before NCLB, states that did not, and private schools unaffected 

by any form of external accountability.  They found that NCLB did not affect student reading 
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performance, but that maths attainment increased.  In similar studies other US researchers have 

reported that external accountability significantly raises student attainment (Burgess, 2017; Hanushek 

& Raymond, 2005; Woessmann, 2009).   

 

Elsewhere the evidence for the effectiveness of external accountability is less clear.  In Australia 

education is the responsibility of individual states but there is also a national testing regime and state 

exam results are published, yet there seems to have been little consistent impact on student 

attainment (Marks, 2015; Smith, Parr, & Muhidin, 2019).  South Korea started publishing national 

standardised assessment results in 2008 (Sung & Kang, 2011), but there does not appear to be a 

relationship with student attainment (Yi, 2015).  In Chile school league tables appear to have done 

little to improve student attainment and it has been suggested they are simply an “approximate 

ranking based on socioeconomic status” (Mizala & Urquiola, 2013, p.313).  Even in the US it appears 

that external accountability has little effect on high performing schools (Chiang, 2009; Figlio & Rouse, 

2006).  Nevertheless, of the 65 different educational jurisdictions that participated in the PISA 2012 

cycle, 46 had implemented some form of national-level policy for test-based school accountability, 

though in contrast to the UK and US few countries use external accountability by making the results 

publicly available or compiling league tables (Yi & Shin, 2018). 

 

Rather than external accountability many countries make accountability data directly available only 

to parents (Kelly & Kotthoff, 2017; Voldby Beuchert & Brink Nandrup, 2014), often combined with 

some form of internal accountability whereby school performance data are monitored by a 

government department or agency against a performance framework and used alongside inspections 

and other methods of oversight to improve student attainment (Ehren, Altrichter, McNamara, & 

O’Hara, 2011; Mattei, 2012a).  It is noteworthy that students in countries like Estonia, Finland, Ireland 

and Switzerland which practice forms of internal accountability have consistently performed very well 

in ILSAs and have generally outperformed jurisdictions like England and the United States which 
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practise external accountability and this has led some scholars to suggest that external accountability 

is unnecessary to improve student performance (Holloway, Sørensen, & Verger, 2017; Ladd, 2017), 

though others have contended that internal accountability systems are actually most effective when 

the results are made public (Ehren et al., 2015).   

 

School Autonomy 

In GERM based reforms school autonomy and accountability are inseparable as “when autonomy and 

accountability are intelligently combined, they tend to be associated with better student 

performance,” (OECD, 2019, p.306) because it is assumed that when schools are able to exercise 

sufficient autonomy they will respond to accountability pressure to make whatever changes are 

needed to improve student attainment (Arar & Abu-Romi, 2016; Bandur, 2012; Cheng & Mok, 2007; 

Greany, 2018; Klein, 2017; Nir, Ben-David, Bogler, Inbar, & Zohar, 2016).  In a study of 1.26 million 

students attending English government schools granted substantial autonomy as academies, Eyles and 

Machin (2019) found that within three years of the schools becoming more autonomous student 

attainment in GCSE exit exams increased significantly even when controlling for socio-economic and 

other factors, and these improvements were accompanied by a range of positive spillover effects 

raising attainment in neighbouring schools (Eyles, Hupkau, & Machin, 2016; Machin & Vernoit, 2011).  

Similar findings have been reported for other OECD countries (Clark, 2009; Falch & Fischer, 2012; 

Fuchs & Wößmann, 2008; Hahn, Wang, & Yang, 2018; Jeong, Lee, & Cho, 2017; Lastra-Anadón & 

Mukherjee, 2019; West, Allmendinger, Nikolai, & Barham, 2010) and it is assumed that SBM is 

effective at raising attainment because it makes schools more responsive to their communities 

(Gertler, Patrinos, & Rubio-Codina, 2012) and enables them to innovate to improve teaching and 

learning (Bandur, 2012; Hooge, Burns, & Wilkoszewski, 2012).   

 

However, other researchers suggest that greater independence may lead to a lack of oversight 

resulting in poorer educational standards (Lubienski & Lubienski, 2014; Malin, Hardy, & Lubienski, 
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2019; Mbiti, 2016) and point out that the benefits of autonomy are dependent on the effectiveness 

of principals’ leadership (Leithwood, Harris, & Hopkins, 2008) and the broader frameworks within 

which schools operate (Benton, 2014).  Nevertheless, in developed countries a broad political 

consensus in support of school autonomy has emerged (Christ & Dobbins, 2016) and GERM inspired 

SBM has become widespread (Allen & Burgess, 2012; Barrera-Osorio, 2006; Caldwell, 2016a, 2016b; 

Nir, 2002).   

 

School Diversity 

The third element of GERM is diversity of school provision to promote parental choice.  Some scholars 

directly link institutional diversity with autonomy on the grounds that there is a continuum from 

complete government control to full autonomy and the closer a school is to total independence the 

more flexible, distinctive and responsive it will be (Cheng, Trivitt, & Wolf, 2016; Shakeel & Deangelis, 

2017, 2018; Trivitt & Wolf, 2011).  Since the 1980s several countries have experimented with various 

models of school choice and diversity.  In England this has taken the form of self-governing schools 

directly funded by central government and at various times known as grant maintained schools, 

foundation schools and most recently as academies (West & Bailey, 2013).  In Chile and Sweden 

diversity of school provision has been encouraged through the introduction of school vouchers which 

have enabled parents to choose from a range of government and independent schools (Böhlmark & 

Lindahl, 2015; Elacqua, 2012), and in the US vouchers have been accompanied by the introduction of 

charter schools which are independent of local school board control (Epple, Romano, & Zimmer, 

2015).   

 

Alongside the improvements in student attainment reported for English academies above, similar 

increases in student attainment have been reported in Sweden (Böhlmark & Lindahl, 2015), and in the 

US where increases in student attainment in independent schools have also been accompanied by 

positive spillover effects into conventional public schools (Cordes, 2018; Foreman, 2017; Griffith, 
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2019). However, Hsieh & Urquiola (2006) found that independent schools in Chile performed no better 

than public schools, though Mizala & Romaguera (2000) suggested that some independent schools 

did perform slightly better, but only because parents were willing to supplement vouchers with 

additional donations or discretionary fees. In contrast, Henríquez, Lara, Mizala, and Repetto (2012) 

showed that when independent schools exercised their autonomy to introduce internal reforms then 

students drawn from the most deprived communities outperformed students in public and other 

independent schools.   

 

In a large transnational analysis Deangelis & Shakeel (2017) estimated that a 1% increase in the 

proportion of students enrolled in schools not governed, controlled or managed by government was 

associated with a 1.6 point increase in PISA maths scores and a 1.2 point increase in reading scores.  It 

has been suggested that these positive effects are a direct result of competition between schools 

(Egalite, 2013) and a large metanalysis of 92 studies assessing the impact of school diversity found 

that “competition resulting from school-choice policies does have a small positive effect on student 

achievement” (Jabbar et al., 2019, p.22).  However, in most western countries such competition is not 

unconstrained because it takes place within policy frameworks which prioritise student recruitment 

from particular geographical areas and preclude selection on the basis of prior scholastic attainment 

(Böhlmark, Holmlund, & Lindahl, 2016; Dee, Jacob, & Schwartz, 2013; Eyles et al., 2016).   

 

Thus, it appears that independent schools may have more autonomy to make internal reforms which 

may raise attainment, and that these changes may spill over to public schools (Department for 

Education, 2014; Gleason, 2017).   This leads many proponents of school diversity and choice to argue 

that a mix of government public and independent schools is the most effective way to spur 

competition leading to improvements in the quality of all schools benefitting all students (Deangelis 

& Erickson, 2018; Wohlstetter, Smith, & Farrell, 2013).   
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The evidence so far adduced suggests that external accountability, autonomy, and school diversity are 

all associated with increased student attainment in some OECD countries, though the evidence is not 

unambiguous.  Nevertheless, the OECD and other international agencies have promoted GERM-

related measures to non-OECD countries so the obvious question arises: to what extent has GERM 

been effective beyond the OECD ? 

 

GERM Beyond the OECD 

GERM has perhaps been most widely promoted through the World Bank’s Systems Approach for 

Better Education Results (SABER) initiative which has launched more than 100 projects to promote 

assessment and school accountability in developing countries (Clarke, 2012; World Bank, 2016).   

 

School Accountability 

Alongside the World Bank the OECD, IEA, ADB, IDB and other multilateral organisations have 

encouraged developing countries to implement ILSAs and domestic testing programmes to promote 

external accountability, but the available evidence suggests that these projects have had only a small 

effect on educational policy (Wagner et al., 2012) and there is no evidence suggesting ILSAs or 

domestic testing have had any direct impact on schools and student attainment (Felipe Barrera-

Osorio, Bertrand, Linden, & Perez-Calle, 2011; Liberman & Clarke, 2012; Tobin, Lietz, Nugroho, 

Vivekanandan, & Nyamkhuu, 2015). Even the World Bank’s own SABER project reviews suggest that 

no accountability project has had any impact on student attainment (Takeda et al., 2014).  This may 

be because external accountability can only be effective as part of a broader accountability system 

located within a clear standards framework against which improvement can be specified and 

measured – in effect, an internal accountability system (Altrichter & Kemethofer, 2015).  Such 

frameworks do not simply translate across different societies or cultures (Ehren et al., 2015; Hopmann, 

2008) and many developing countries do not have the resources for a full internal accountability 

system (Mbiti, 2016).  However, in developing countries even a very rudimentary system can make a 
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difference to school performance (Ehren, Eddy-Spicer, Bangpan, & Reid, 2017) and may provide a 

viable alternative to external accountability (Hopmann, 2008).  Some of the practical reasons why 

external accountability systems may meet with little success beyond the OECD might best be explored 

by briefly reviewing how GERM related reforms have performed in the three very different non-OECD 

countries of Trinidad & Tobago, FYROM and Indonesia.   

 

Trinidad & Tobago is an anglophone, high income country with an educational landscape which is 

essentially that of 1950s Britain with a diverse range of public, independent and private schools (De 

Lisle, 2012).  In the mid-1990s student attainment stagnated (Louisy, 2004) so Trinidad & Tobago 

launched a GERM based Secondary Education Modernisation Plan (SEMP) from 1999-2009 with the 

support of the IDB (Younger & Cobbett, 2014).  Despite plans for an external accountability system, 

standardised testing was never introduced and instead a National Certificate of Secondary Education 

(NCSE) was launched on the grounds that, as it included continuous assessment from K-9 to K-12, with 

final exams in K-12, it would make schools continuously accountable (Haywood, 2019).  However, 

existing secondary school leaving examinations, the Caribbean Secondary Education Certificate 

(CSEC), remained in place and most students, teachers and parents considered the NCSE to be a low 

stakes assessment worthy of little attention or effort (Haywood, 2019).  Furthermore, the Ministry of 

Education (MoE) did not compile NCSE statistics and kept CSEC data in a separate and incompatible 

database so it was impossible to track student performance or even compare the data easily, 

effectively undermining the stated purpose of the NCSE (Haywood, 2019).  It appears that this 

happened because the NCSE was developed by MoE to satisfy the IDB (Joseph, 2020) when in fact 

teachers, parents and politicians were content with the existing examination system, internal and 

parental accountability, and informal external accountability through the local media (De Lisle, 2015; 

Joseph, 2010).  
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FYROM is a middle income European country which emerged from communism in the early 1990s and 

then suffered the shock of civil war in 2001 leading to polarisation between the majority Macedonian 

and minority Albanian, Turkish and Serbian populations (Rizova, 2011).  Nevertheless, FRYOM joined 

the World Bank’s SABER programme and took part in the IEA 2001 Progress in International Reading 

Literacy Study (PIRLS) and the 2003 Trends in International Mathematics and Science Study (TIMSS).  

The very poor results actually helped to begin the process of reconciliation at governmental level as 

national education policies and practices were critically evaluated and reshaped (Gilmore, 2005; 

Naceva & Mickovska, 2007).  In 2008 attendance at secondary school was made compulsory for the 

first time (Lyon, 2013) along with a secondary level national exit exam, the Matura.  Prior to 2008 

school leavers would be granted a leaving certificate based on teacher grades which determined 

access to limited tertiary education places (Murchan, Shiel, & Mickovska, 2012),  and this system was 

open to widescale abuse as students and parents exerted pressure on teachers to secure higher 

rankings (Grozdanovska, 2007). The government made the Matura a centrally controlled and marked 

exam with the explicit aim of providing a more objective certification of students’ achievement  (World 

Bank, 2012a).  However, FYROM did not introduce a national system for external accountability; 

instead a set of domestically led reforms funded by the European Union introduced a national 

framework for internal accountability (Murchan et al., 2012).  This approach was taken to build school 

capacity and avoid publicly highlighting performance differences between different language medium 

schools and possible variations in the standards required for university entrance which could have 

caused communal tensions (Zendeli, 2015). 

 

Indonesia is a low income developing country occupying the world’s largest archipelago with an 

abundance of different languages, and regional and ethnic identities (Mcnicoll, 2011).  Indonesia has 

participated in several initiatives promoted by the World Bank, ADB and OECD which included 

reforming the public examinations taken at the end of secondary school, but the results are shared 

only with parents and are not used in any formal external accountability processes (Harris, Jones, 
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Adams, Sumintono, & Ismail, 2017).   Instead of GERM inspired external accountability, Indonesia 

introduced its own reforms to develop internal accountability systems and has used PISA to create a 

national multilogue about student attainment (Stacey, 2011) that has avoided potentially divisive 

comparisons of attainment across regions or ethnic groups and has thus facilitated discussions about 

national solutions to raise student attainment (Sulistiani & Zulkardi, 2019).  

 

Thus, in three very different countries it appears that GERM based external accountability systems 

were rejected because key stakeholders supported existing local approaches to accountability, 

governments wished to avoid drawing attention to differences between schools which had the 

potential to be nationally divisive, and because central administrators wanted to prioritise school 

capacity building and conformity with national standards through internal accountability. 

 

School Autonomy 

The evidence that school autonomy may have positive effects on student attainment in some 

developing countries is at best mixed (Brutti, 2015; Carr‐Hill, Rolleston, & Schendel, 2016).  Using PISA 

data over several cycles Hanushek, Link, & Woessmann (2013) suggested that school autonomy may 

actually reduce student attainment in developing countries, though it should be noted that school 

autonomy was assessed at country-level based on estimates of national decentralisation rather than 

on direct measures of autonomy in schools.  In a large meta-regression estimating the impact of school 

autonomy on student mathematics and reading attainment across middle and low income countries 

in Africa, Asia and Latin America, Carr-Hill, Rolleston, Schendel, & Waddington (2018) found that 

insignificant estimates outnumbered small positive estimates by more than three to one, and they 

concluded that school autonomy had little effect because of differences in the ways in which school 

autonomy was implemented at school level.   Gunnarsson, Orazem, Sánchez, & Verdisco (2009) also 

found no consistent link between autonomy and student attainment in eight South American 

countries and again highlighted that the effectiveness of school autonomy depends upon the extent 
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to which schools choose to exercise autonomy irrespective of central policies or regulations.  These 

conclusions have been echoed by researchers in Thailand (Patrinos, Arcia, & Macdonald, 2015) and 

Kenya (Bold, Kimenyi, Mwabu, Ng’ang’a, & Sandefur, 2018) and the World Bank itself has found that 

in projects to promote school autonomy it is actually the leadership of individual principals in 

exercising autonomy that is the most significant factor in raising student attainment (Takeda et al., 

2014).   This may explain the findings of Hanushek and colleagues (2013) because their estimates of 

school autonomy were based on published national policies, not on the actual implementation of 

those policies at school-level, so many of the schools in their sample may simply not have been 

exercising the levels of school autonomy which had been granted. 

 

In Trinidad & Tobago the SEMP attempt to introduce school autonomy through SBM within a new 

regulatory framework imposed and monitored by the Ministry of Education (MOE) met with 

considerable resistance (De Lisle, 2012).  There were concerns that  SBM might actually result in 

imposing more central control and regulation leading to the paradoxical situation where a scheme 

intended to raise school autonomy would actually reduce it and principals would be “left with the task 

of individually defining their roles with regard to the functioning of their schools and meeting the 

expectations of the public and the MOE.” (Brown & Conrad, 2007, p.185).  There were also concerns 

that SEMP might extend into independent schools the government terms and conditions of 

employment which meant, for example, that public “school leaders … were powerless to discipline 

even the most recalcitrant teachers” (Brown & Conrad, 2007, p.188). Ultimately Trinbagonians were 

content with the status quo ante and their independent schools remained independent, rather than 

becoming ‘autonomous’ (De Lisle, 2012). 

 

In FYROM the SABER initiative was used to fund a programme of educational decentralisation in 2005 

that devolved responsibility for schools to 85 separate municipal governments (Bakiu, Dimitrova, & 

Brava, 2016).  Although this may have appeared to be a policy inspired by GERM, domestically it  was 
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intended to de-escalate tensions by de-politicising the education system so that local communities 

could provide education in the language of their choice (Bakiu et al., 2016).  Furthermore, this 

apparent increase in autonomy was accompanied by the introduction of a national performance 

framework intended to make schools comply with national procedures and standards through the 

internal accountability systems mentioned above (Zendeli, 2011, 2015). 

 

In Indonesia responsibility for public schools and their funding was devolved to local government 

control in 2000 (Behrman, Deolalikar, & Soon, 2002; Channa, 2016) with SBM and school governing 

bodies introduced in 2005 (King & Guerra, 2005).  “SBM was seen as a panacea” (Sumintono, 2010, 

p.41), but it was implemented without any clear guidelines (Toi, 2010) leading to considerable 

confusion within schools, and between schools and local administrators (Vernez, Karam, & Marshall, 

2012), so government officials have continued to play a very large part in the management of schools 

and it is not clear that public schools have really become autonomous (Hutabarat, 2015; Jasmina & 

Oda, 2018; Nababan, Suyradi, & Hanafi, 2019).  More worryingly, it has been suggested that 

decentralisation has facilitated corruption to the serious detriment of public schools (Suryadarma, 

2012), leading some to suggest that school ‘autonomy’ has had negative effects (Jasmina & Oda, 2018; 

Sumintono, 2010). 

 

Thus, it appears that the capacity of school autonomy to raise student attainment in non-OECD 

countries may depend upon the characteristics of individual schools and even the character of 

individual principals.  Where schools already have independence GERM inspired models of autonomy 

may be seen as restrictive.  In educational systems where there is a need to develop national standards 

and frameworks policy-makers may see establishing conformity as more important than autonomy, 

and in the wrong conditions implementing SBM may not be a ‘panacea’ and may even reduce school 

performance. 
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School Diversity 

In some developing countries dissatisfaction with low levels of student attainment in public schools 

leads many poor families to sacrifice a large proportion of their income to send their children to private 

or independent schools where levels of attainment appear to be higher (Mizala & Torche, 2017) and 

the number of such schools is increasing rapidly (Baum, Cooper, & Lusk-Stover, 2018; Kim & Mobrand, 

2019). However, despite the fact that it is assumed that independent and private schools can increase 

levels of student attainment in low income countries (Maulana & Yudhistira, 2019; Morgan, Petrosino, 

& Fronius, 2015), to date there is a scarcity of robust, large scale primary studies to confirm the point 

(Null, Cosentino, Sridharan, & Meyer, 2017).    

 

In Trinidad and Tobago there is considerable school diversity with 51% of schools independently 

operated by religious denominations and receiving state funding, 37% public schools wholly 

government funded, and the remaining 12% privately funded, usually for profit, receiving no 

significant state support (George, Mohammed, & Quamina-Aiyejina, 2003; Ministry of Education, 

2011).  As part of SEMP it was proposed that school admissions should be centrally organised along 

GERM inspired, western lines which would have brought to an end the existing system whereby 

parents could nominate three schools from anywhere on their home island with no zoning or 

residential requirements (De Lisle, Keller, Jules, & Smith, 2009).   Given the denominational nature of 

many schools there was inevitably a degree of self-sorting, but unlike most OECD exemplars some 

schools also included a selective element based on primary school exit exam results (De Lisle et al., 

2009).  Trinabogians viewed their system of school choice as transparent, competitive and fair, with 

places at what were perceived to be the best schools available to all students on an equal basis.  As 

with other SEMP measures, attempts to introduce a centrally regulated school admissions system that 

Trinabogians saw as restrictive failed (De Lisle et al., 2009).   
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In FRYOM private schools were first permitted in the post-war constitution, but there was no provision 

for independent schools funded by the state (Lyon, 2013).  This was a conscious act of nation-building 

intended to ensure equality of opportunity for all students within an agreed national framework that 

offered the same schooling to all communities irrespective of ethnicity, language or religion (Zendeli, 

2011). As yet there are very few private schools, but they are all subject to the same regulations as 

public schools to ensure national conformity and forestall any educational separatism (Zendeli, 2011).   

 

In Indonesia over 70% of secondary schools are actually privately owned and managed (Holzhacker, 

Wittek, & Woltjer, 2016) because the government has not been able to meet demand (Stern & Smith, 

2016).  However, the low quality of many of these schools has led to concerns that private and 

independent provision may entrench social (Newhouse & Beegle, 2006) and gender inequalities 

(Asadullah & Maliki, 2018). Rather than encouraging more independent provision the government has 

introduced the Bantuan Operasional Sekolah (BOS; School Operational Assistance scheme) to bring 

privately managed schools under government regulatory control (Asadullah & Maliki, 2018).  This is 

actually a form of internal accountability which has made independent schools subject to the same 

national standards and expectations as public schools (Nababan et al., 2019), with increased 

government funding for good performance  (Sumintono, Subekti, Mislan, Said, & Mohd Tahir, 2014) 

and funding reductions for lack of compliance (Harris et al., 2017).   

 

Overall, it seems that in some non-OECD countries which have a diverse range of schools and fully 

open school choice any GERM inspired models may be seen as regressive and restrictive.  In countries 

with diverse and/or polarised populations school conformity with centralised frameworks may be 

more important than school diversity in supporting the development of national identity and avoiding 

inter-communal tensions.  In poorer countries school diversity may actually dilute educational quality 

and thus entrench disadvantage. 
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Thus, it appears that the elements of GERM as promoted by the international development agencies 

may not always match the priorities and needs of non-OECD countries and may even be 

counterproductive.  Indeed, it is noteworthy that Trinidad & Tobago, FYROM and Indonesia all 

introduced domestic reform programmes to tackle issues which lay beyond GERM such as initiatives 

to raise the quality of teachers and principals (Bakiu et al., 2016; De Lisle, Annisette, & Bowrin-

Williams, 2019; Pantic, 2012; Pantić, Closs, & Ivošević, 2011; Raihani & Sumintono, 2010) and mitigate 

the effects of educational material shortages likely to be severer than anything experienced in any 

OECD country (Blazevski, Petreski, & Ristovska, 2017; Jasmina, 2017).  Such measures may be familiar 

because before the rise of GERM and SABER the World Bank explicitly prioritised ‘people and 

resources’ through an emphasis on the development of teachers and principals to raise student 

attainment (Husén, Noonan, & Saha, 1978;  Lockheed & Komenan, 1989).  There was also explicit 

acknowledgement that any improvement programme would only succeed if schools had access to 

basic educational resources (Fuller, 1987; Lockheed, Vail, & Fuller, 1986) because “Textbooks, writing 

materials, and teacher quality have been shown in empirical studies to consistently influence student 

achievement.” (Fuller, 1986, p.5). Relatively modest improvements in the availability of educational 

resources can yield significant impacts on student attainment (Ganimian & Murnane, 2016) as can 

sufficient expert teachers (Arias Ciro & Torres García, 2018; Glewwe, Hanushek, Humpage, & Ravina, 

2011).  Yet despite the fact that many developing countries suffer shortages of both teachers (Aizawa, 

2019) and  basic educational materials (Glewwe & Muralidharan, 2016) these issues are largely absent 

from the research and debates about GERM. What is more, when the benefits of GERM related 

reforms in developing countries are discussed, little emphasis is given to parallel domestic initiatives 

that target other factors and which might actually be the real cause of any modest gains in student 

attainment.    
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The Present Research 

Overall, the limited amount of evidence for the effectiveness of GERM in non-OECD and developing 

countries is at best ambivalent.  Previous research and the priorities of domestically led educational 

reforms in the countries discussed above suggest that factors beyond GERM may be associated with 

improved student attainment.  The fact that GERM continues to be promoted by international 

agencies means the time is ripe to consider to what extent its prescriptions may be globally effective 

beyond its OECD origins and whether or not there may be alternative factors that are more salient to 

raising student attainment in non-OECD, especially developing countries.  Therefore, the present 

study examines the extent to which the GERM-related factors of external accountability, school 

autonomy and diversity of school provision, as well as the alternative factors of internal and parental 

accountability, teacher quality, principal leadership effectiveness and educational material shortages, 

may be associated with student attainment.  As most previous research has focused on international 

samples with a heavy bias towards OECD countries, samples drawn from single global regions or 

samples of countries at the same levels of development, the present study will draw upon a global 

sample of non-OECD countries, balanced by global region and levels of economic development, which 

have all implemented GERM related reforms.  Furthermore, as Trinidad & Tobago, FYROM and 

Indonesia all implemented a mix of internationally led GERM-related and domestically led educational 

reforms, there is an opportunity to directly contrast the associations between different reform 

measures and school attainment at the individual country level. 
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Method 

PISA Data 

The data for the present study were drawn from the PISA 2015 cycle which was the sixth PISA cycle 

assessing the cognitive skills of 15 year old students across 35 OECD and 37 partner countries. PISA 

datafiles are publicly available for download from the OECD PISA website (see Appendix I) and are 

completely anonymised without any information that could identify any school or individual student, 

so ethical approval was not required for the present research. 

 

PISA focuses on 15 year olds because most students at this age will be approaching the end of their 

compulsory education in most countries, so sampling this group makes it possible to draw 

international comparisons (OECD, 2017b).  PISA samples are selected in two stages: schools are 

sampled at the country-level with larger schools having a higher probability of being selected than 

smaller schools, then an equal probability cluster sample of students is selected from a list of PISA-

eligible students within each school (OECD, 2009, p.55).   

 

Every student completes a Student Questionnaire (see Appendix I) which captures information about 

each student’s personal characteristics and also contains the cognitive items.  PISA assesses 

proficiency in reading, mathematics and science using  items developed within a variant of the Rasch 

model which means items are graduated in terms of their difficulty so that student proficiency with 

respect to the sampling frame can be efficiently established with a relatively small number of items 

(von Davier & Sinharay, 2014).  A rotated survey design is used to present a selection of items to each 

student and the responses to these items are then statistically contrasted with other students’ 

responses to generate a series of 10 plausible values which are not individual scores, rather they are 

estimates of the students’ proficiency (OECD, 2017b) which “represent the range of abilities that a 

student might reasonably have, given the student's item responses.” (Wu, 2005, p.115).   
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The principal of every participating school is required to complete a School Questionnaire (see 

Appendix I), which consists of a series of questions about various features of the school and its 

activities.     

 

The PISA 2015 Student Questionnaire and School Questionnaire data were downloaded as separate 

SPSS files from the PISA website (see Appendix I) , loaded into SPSS Version 26 (IBM Corporation, 2019) 

and merged to create a single datafile.  Initial data collation and cleansing was completed in SPSS and, 

as the focus of the present research was non-OECD countries, data for OECD countries were deleted. 

 

Country Selection 

The sample of non-OECD countries for further analysis was selected on three broad criteria; first 

countries must have introduced a GERM inspired reform programme whether through a domestic 

reform agenda and/or participation in an international initiative such as the World Bank SABER 

programme.  Second, countries must be equally drawn from the four World Bank defined global 

regions in which non-OECD PISA partners are located: East Asia and Pacific (EAP), Europe and Central 

Asia (ECA), Latin America and the Caribbean (LAC), and Middle East and North Africa (MENA).  Third 

countries from each global region should to be equally selected from the World Bank’s high, middle 

and low income categories because income is an effective measure of the level of national economic 

development (Sanford & Sandhu, 2002).  The regional and income information was taken from the 

Little Data Book 2015 (World Bank, 2015a).   

 
There were only six countries in MENA, with the two highest income countries both being oil 

producing states with an unusually high proportion of private, mostly international schools unlikely to 

be representative of the region.  Therefore, it was only possible to draw a balanced group of MENA 

countries with one country at each income level, which meant that a sample balanced by global region 

would total 12 countries.  None of the remaining MENA countries was a high income country, but in 

2015 Lebanon had the highest income and was very close to the high income threshold so was selected 
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for that group; Lebanon was also a SABER partner that began a major reform programme in 2010 

(World Bank, 2013b).  Jordan participated in SABER and began a GERM educational reform programme 

in 2007 (World Bank, 2015b); as it was a middle income country it was allocated to that group.  Tunisia 

was a SABER partner which introduced its first educational reforms in 2005 (World Bank, 2015c); as it 

had the lowest income in MENA and was very close to the low income threshold it was allocated to 

that group. 

 

In EAP the high income jurisdiction chosen was Hong Kong which, although not a SABER partner, had 

introduced a range of domestic SBM reforms to public schools in the early 2000s, had a large 

independent school sector, and had taken measures to increase school accountability and parental 

choice (Cheng, Ko, & Lee, 2016; Ko, Cheng, & Lee, 2016).  Thailand was a SABER partner that began 

GERM related reforms in 1999 (World Bank, 2012b) and as it was a middle income country it was 

allocated to that group. Indonesia was selected as the low income country because it was a SABER 

partner which since 2000 had also implemented GERM inspired reforms supported by the OECD and 

ADB as discussed above. 

 

In ECA Malta had the highest income and was selected for the high income group; although not a 

SABER partner Malta enacted its own Education Reform Act in 1988 modelled closely on the UK ERA 

and began GERM inspired reforms soon after (Bartolo, 2001; Bezzina, 1991). The middle income 

country selected was FYROM which was a SABER partner and which had implemented a range of 

GERM related reforms as discussed above (World Bank, 2012a).  Moldova was a SABER partner that 

began its GERM reform programme in 2007 (World Bank, 2014) and as the only low income country 

in ECA it was allocated to that group. 

 

In LAC Trinidad & Tobago was not a SABER partner, but as discussed above had participated in a large 

reform programme led by the IDB; as the country with the highest income in the region it was 
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allocated to that group.  Colombia was a SABER partner which began its educational reforms in the 

mid-1990s World Bank (2013a); as a middle income country it was allocated to that group.  Although 

a middle income country, Peru was the regional country with the lowest income and was very close 

to the low income threshold, so was allocated to that group; Peru began its GERM inspired educational 

reform programme in 2006 with support from the IDB (World Bank, 2007). 

 

Student Questionnaire Variables for Analysis 

Mathematics 

PISA Mathematics scores were selected as the dependent variable for student attainment because 

maths is the subject that is most learned in school rather than at home (Coleman, 1975) and student 

learning in maths is less affected by parental, linguistic and cultural background than reading or 

science (Afridi, Barooah, & Somanathan, 2018; Figlio & Loeb, 2011; Moschkovich, 2012; Wong, Cook, 

& Steiner, 2009).   As already explained, PISA 2015 utilised 10 plausible values based on multiple 

imputation estimation of the latent construct of interest, in this case Mathematics proficiency, but as 

one plausible value is sufficient to provide unbiased estimates of population parameters (Jerrim, 

Lopez-Agudo, Marcenaro-Gutierrez, & Shure, 2017; OECD, 2009) the first plausible value for 

Mathematics was used as the criterion variable for the analyses following the practice adopted by 

other researchers (eg. Bol, Witschge, Van de Werfhorst, & Dronkers, 2014; Double, Mcgrane, Stiff, & 

Hopfenbeck, 2019).   

 

Sex 

Sex was included as a control variable because previous research has shown that males tend to 

outperform females in Mathematics (Byrnes & Miller, 2007) and although this gap may be narrowing 

(Lindberg, Hyde, Linn, & Petersen, 2010), unfortunately it still persists (Yavuz, Tan, & Atar, 2019). 
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Immigration Status 

Immigration status was included as a control because despite the fact that maths performance is less 

affected by language and cultural background than reading or science, some performance differences 

have been found between students who are native to a country and those who are not (Giannelli & 

Rapallini, 2016; Moschkovich, 2012).  PISA captures information about the countries in which students 

and their parents were born to generate a categorical index of students’ immigration status (IMMIG), 

which codes students as natives (students born in the country with at least one parent born in the 

country), second-generation immigrants (students born in the country of assessment with parent(s) 

born in another country), and first-generation immigrants (students born outside the country of 

assessment with parent(s) also born in another country) (OECD, 2017a, p.281).  

 

Economic, Social and Cultural Status (ESCS) 

ESCS was included as a control because there is a large body of evidence that ESCS is associated with 

student attainment because it effectively captures students’ overall background  (Harden, Tucker-

Drob, & Tackett, 2013; Tucker-Drob & Briley, 2012). The ESCS scale combines information from a range 

of PISA primary items dealing with parental occupation and education, students’ home possessions, 

number of cultural objects in the home, etc, in a single scale with a mean of zero and a standard 

deviation of one across OECD countries (OECD, 2017a, p.285). 

    

School Questionnaire Variables for Analysis 

School Type 

PISA aggregates information from several items into an index, SCHTYPE, with three categories:  

 

Public school – a school managed directly or indirectly by a public education authority, government 

agency, or governing board appointed by government or elected by public franchise, and which 

receives its funding from government whether at local, regional, state or national level. 
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Independent school – a school managed directly or indirectly by a non-government organisation such 

as a religious body, charitable trust, trade union, business, or other private institution, which receives 

its funding from government whether at local, regional, state or national level. 

 

Private school – a school owned and managed directly or indirectly by a non-government organisation 

which receives its funding in the form of student fees, school charges paid by parents, or from other 

private sources, and which does not receive funding from government.   

 

These categories and definitions were used throughout the present study. 

 

Accountability 

PISA uses three dichotomous questions to gain information about the accountability procedures 

followed by schools. Principals respond Yes (1) or No (2) to indicate if the following forms of 

accountability are practised in their schools: 

 

External accountability: achievement data are posted publicly (e.g. in the media). 

 

Internal accountability: achievement data are tracked over time by an administrative authority. 

 

Parental accountability: achievement data are provided directly to parents. 

 

All three accountability items were included in the present study. 

 

School Autonomy 

Principals respond to 12 questions about where responsibility lies for various aspects of school activity 

including staffing, budgeting and academic policy, indicating if decisions about these activities are 

made by the principal, teachers, school governing board, etc or by an external education authority.  
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Responses are aggregated to create an index of overall school autonomy (SCHAUT) between 0 (no 

decision-making at school level) and 1 (most decisions made a school level) (OECD, 2016, p.151), which 

was transformed to a scale with a mean of zero and a standard deviation of one. 

 
Principal Leadership Effectiveness 

Principals respond to items about various school leadership activities and their frequency of 

occurrence during the previous academic year.  The individual item responses are aggregated into a 

single scale (LEAD) with a mean of zero and a standard deviation of one for OECD countries (OECD, 

2017b, p.324). 

 

Educational Material Shortages 

Principals complete four items relating to the availability of educational material and the quality of 

school infrastructure, which are then aggregated into a single scale (EDUSHORT) with a mean of zero 

and a standard deviation of one for OECD countries (OECD, 2016a, p. 286).  Higher scores indicate 

greater levels of educational material shortages.   

 

Teacher Certification 

Principals report the number of teachers at their school who are fully certified and the OECD calculates 

the proportion of teachers certified (PROATCE)  from 0 (none) to 1 (all teachers certified) (OECD, 

2017b, p.322), which was transformed to a scale with a mean of zero and a standard deviation of one. 

 

Sample Data 

As “it is recommended to delete any cases with missing data” (OECD, 2009, p. 209) those cases with 

missing values for any the variables of interest across the sample were removed from the dataset.  

The descriptive statistics for the variables used in the analyses are presented in Table 1. 

 

There were slightly more males than females in the sample.  In the low income group of non-OECD 

countries  and the individual  countries the proportion of  immigrants was below 3%.    Mean student  
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Table 1: Descriptive Statistics for the sample of non-OECD countries, high, middle and low income non-OECD countries, and Trinidad & Tobago, FYROM and Indonesia, with 
standard deviations shown in brackets 
 

Variables 
Non-OECD 
Countries 

High Income 
Non-OECD 
Countries 

Middle Income 
Non-OECD 
Countries 

Low Income 
Non-OECD 
Countries 

Trinidad & 
Tobago 

FYROM Indonesia 

Income per capita 2015 US dollars 17,475 31,228 12,143 9,055 26,220 11,520 9,270 
 

       Mathematics PV1 mean 416.66 (98.15) 481.15 (112.20) 402.05 (85.80) 393.99 (84.80) 423.04 (94.06) 375.26 (93.61) 396.55 (79.57) 

        Total Students 56974 12533 25012 19429 3014 3189 5599 

Male students, % 53 51 53 52 53 49 53 

Immigrants 1st generation  1100 773 279 48 49 17 3 

Immigrants 2nd generation 1880 1080 698 102 51 43 1 

Natives 53994 10680 24035 19279 2914 3129 5595 

Student ESCS mean -0.78 (1.15) -0.36 (0.99) -0.68 (1.10) -1.17 (1.17) -0.25 (0.94) -0.24 (0.91) -1.77 (1.12) 

        Total Schools 1906 401 812 693 102 67 209 

Private Schools 261 79 118 64 3 3 33 

Independent schools 286 132 37 117 5 1 55 

Public schools 1359 190 657 512 94 63 121 

Teacher Certification mean -0.09 (1.07) 0.17 (0.89) -0.39 (1.22) 0.13 (0.82) -0.57 (0.88) 0.11 (0.79) -0.15 (0.86) 

Educational material Shortages mean 0.42 (1.23) 0.06 (1.02) 0.39 (1.23) 0.68 (1.28) 0.76 (1.03) -0.14 (0.93) 0.71 (1.30) 

Principal Leadership Effectiveness mean 0.18 (1.07) 0.06 (0.91) 0.35 (1.06) 0.03 (1.14) 0.51 (0.90) 0.33 (0.91) 0.23 (1.20) 

Accountability – external, % schools practising 29 23 39 24 16 33 30 

Accountability – internal, % schools practising 82 76 87 83 89 94 96 

Accountability – parental, % schools practising 86 77 91 90 77 91 92 

School Autonomy mean 0.07 (0.98) 0.26 (0.90) 0.05 (1.03) -0.02 (0.93) -0.13 (0.57) 0.20 (0.88) 0.58 (0.70) 
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ESCS levels appeared to be proportional to country development levels as did school educational 

material shortages, with less developed countries having lower levels of ESCS and greater educational 

material shortages.  There was a good mix of public, independent and private schools in the sample, 

income groups and individual countries with the exception of FYROM where 95% of schools were  

public.  The proportion of certified teachers was similar in high and low income countries, but notably 

lower in middle income countries and Trinidad & Tobago.  Principal leadership effectiveness was 

highest in the middle income and individual countries, but low in the most and least developed 

countries.  There was considerable variation in the accountability practices implemented by schools, 

with the lowest rates of accountability in the most developed countries.  School autonomy was highest 

in the high income group of countries, yet lowest in high income Trinidad & Tobago.  Overall, it 

appeared that there were variations within and across the sample for all the variables of interest, 

suggesting that further analyses were justified. 

 

Weights 

As PISA is a stratified survey any analyses must be appropriately weighted to reflect differences in the 

school and student selection probabilities, non-response rates, and variations in sample sizes between 

schools and countries (Rust, 2014; Leslie Rutkowski, Gonzalez, Joncas, & von Davier, 2010).  Once cases 

with missing data had been removed the student and senate weights for each student case were 

recalculated as recommended by Jerrim, Lopez-Agudo, Marcenaro-Gutierrez, and Shure (2017) and 

the OECD (2009): new student weights were calculated by multiplying each student weight by the 

original number of cases in each country, then dividing the result by the number of cases in the final 

country sample.  The new student weights were then used to calculate new senate weights for each 

student which summed to a total of 5,000 for each country.  In line with the recommendations of the 

OECD (2009) and Stapleton (2014) the student weights were used  when analysing data from single 

countries.  Senate weights were used for transnational analyses because this meant the analyses 
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“combine[d] data across countries but treat[ed] each country as an equal contributor to an estimate.” 

(Stapleton, 2014, p. 367).  

 
 

Analytical Strategy 

As already discussed, GERM originated in highly developed OECD countries, so the objective of the 

present study was to establish the extent to which GERM may be globally effective by investigating 

the associations between maths attainment and the GERM promoted measures of school external 

accountability, autonomy and diversity in non-OECD countries, and by contrasting these associations 

with other school-level variables outside the GERM model which have been implicated in student 

attainment.   

 

As the dataset was drawn from the PISA 2015 cycle and PISA data are hierarchically structured with 

students nested within schools (OECD, 2017b) the student observations are not independent and the 

students clustered within schools are more likely to be similar to each other than to students in other 

schools. In any conventional multivariate analysis it is likely that this clustering will lead to standard 

errors being underestimated causing a narrowing of confidence intervals and smaller p values which 

make Type 1 errors, that is false positive results, more likely (Snijders & Bosker, 1999).  Multilevel 

modelling (MLM) was chosen for the analyses that follow because it addresses student nesting within 

schools by examining variables at more than one level, thereby ensuring that the standard errors are 

not underestimated (Goldstein, 1995). MLM also allows researchers to explore the associations 

between group-level characteristics with individual outcomes and contrast variability between groups 

(Kreft & de Leeuw, 1998).   

 

MLMs were developed using the PROC MIXED procedure in SAS© Studio (SAS Institute Inc, 2020) (see 

Appendix II for details and example output) using random intercepts for schools and countries entered 

into the models which included several countries, and a random intercept for schools in single country 
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models.  Beginning with the sample of 12 non-OECD countries, then examining the groups of high, 

middle and low income countries, and finally examining Trinidad & Tobago, FYROM and Indonesia, 

MLMs were executed to investigate the associations between the student control variables, the 

school-level variables of interest, and student maths attainment.  Each MLM was developed following 

the iterative process recommended by Hox (2010) and Snijders & Bosker (2011).  Model 1 was an 

unconditional random effect model in which the associations between PISA maths scores for students 

were able to vary across individual schools and countries, and from which the intraclass correlations 

(ICC) were calculated to establish the extent to which there was clustering within schools and there 

were variations between schools and countries.  This also established that the ICCs exceeded the 

generally accepted threshold of 0.05 above which MLM is justified (Heck, Thomas, & Tabata, 2014).  

In Model 2 the student control variables and school level variables of interest were added as fixed 

effects.  In Model 3 the potential variance between schools and countries was assessed iteratively 

because “Testing for random slope variation is best done on a variable-by-variable basis. [then after 

identifying] which of the slopes [had] a significant variance between groups … these [were added] 

simultaneously to the model.” (Hox, 2010, p. 58).  In Model 4 potential interactions between variables 

across and within levels were examined individually, and in those cases where a variable interacted 

with two or more other variables possible interactions between all the variables were investigated 

using an “exploratory procedure to arrive at a “good” model” (Hox, 2010, p.58) in which all significant 

interactions were included.  This approach prevented potential “masking effects” (Snijders & Bosker, 

2011, p. 107) by revealing any variables which only achieved significant associations when other 

variables were controlled.  However, models containing all possible predictor variables are likely to be 

over-specified and this increases the risk of Type I errors (Kreft & de Leeuw, 1998; Snijders & Bosker, 

2011), so this possibility was reduced by excluding “nonsignificant coefficients from the model. … [in 

a] backward model fitting process” (Snijders & Bosker, 2011, p. 107) to arrive at a Final Model. 

 



 
 

32 
 

MLM fit is usually judged by making a comparison between the log-likelihood statistics for nested 

models (Goldstein, 1995), but in a “backward model-fitting process” the earlier models are not nested 

within the Final Model so it is impossible to compare log-likelihood statistics across models (Hox, 

2010).  However, the Akaike Information Criterion (AIC) provides a viable alternative to assess model 

fit because it corrects for model complexity (Liu, Rovine, & Molenaar, 2012; Vrieze, 2012) and is “noted 

to work well in selecting the true model” (Heck et al., 2014, p. 191) with lower values indicating better 

fit.  Lastly, as an estimate of the amount of variance explained by the Final Model the multilevel version 

of R2 recommended by Snijders & Bosker (2011) was calculated as this approach is suitable for models 

with fixed and random effects.     

 

There are no agreed standards for the presentation of findings from MLMs (Garson, 2019), so the 

previously cited papers by  Double, Mcgrane, Stiff, & Hopfenbeck (2019) and Goldstein & Leckie (2016) 

were used as guides. 
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Results 

Non-OECD Countries 

Bivariate correlations for the whole sample are shown in Table 2; Pearson correlations were used to 

examine associations between the continuous variables, and Spearman rank correlations when 

dichotomous or categorical variables were included in the examination of associations between 

variables. 

 

Table 2: Bivariate correlations between the study variables 
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Mathematics PV1 0 -0.12*** 0.33*** -0.24*** -0.22*** 0.11*** 0.01*** 0.08*** 0.02*** -0.06*** 0.23*** 0.27*** 

Sex  0 0.02*** -0.02*** 0.02*** -0.02*** 0 0 0 0 0 0 

Immigrant status    -0.03*** 0.15*** 0.06*** -0.11*** 0.06*** -0.02*** 0 0.08*** -0.04*** -0.22*** 

Student ESCS      -0.18*** 0 0.10*** 0.09*** 0 0.01*** 0 0.02*** 0.26*** 

School Type        0.32*** 0.05*** -0.01*** 0.04*** 0.06*** 0.04*** -0.49*** -0.22*** 

Teacher Certif.          -0.06*** -0.08*** 0 -0.02*** 0.07*** -0.28*** -0.18*** 

Educ. Mat. Short            -0.04*** 0 0 -0.04*** 0 0 

Principal 
Leadership  

             0.08*** 0.16*** 0.10*** 0.05*** 0.02*** 

Accountability – 
external 

               0.19*** 0.06*** 0.17*** 0.07*** 

Accountability – 
internal 

                 0.07*** 0.04*** 0 

Accountability – 
parental 

                   -0.04*** -0.11*** 

School Autonomy                      0.10*** 

Note: *** p <0.001 

 

As can be seen, there were a variety of moderate to large correlation coefficients suggesting a range 

of significant associations between the variables of interest and PISA Mathematics scores that were 

worthy of further investigation.   
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Table 3 shows the MLM results for the sample of 12 non-OECD countries; ICCs for Model 1 indicated 

that approximately a quarter of the variance in maths scores lay between schools (ICC(School)=0.24) and 

a fifth between countries (ICC(Country)=0.19) suggesting MLM was justified. The Final Model fitted the 

data better than earlier models (AIC=670510.6) and accounted for a reasonable proportion of the 

variance in students’ maths performance (R2=0.17). 

 

Males achieved higher maths scores than females (β=0.01, t=6.30, p<.001).  There were no significant 

differences between immigrants and natives.  ESCS was positively associated with maths performance 

(β=0.15, t=7.75, p<.001).  Attending private schools was associated with higher maths scores (β=0.08, 

t=2.70, p<.05) compared to independent or public schools, but there were no significant differences 

in performance between the latter school types.  Shortages of educational materials were linked to 

lower maths scores (β=-0.07, t=-5.66 p<.001).  All forms of accountability were modestly associated 

with higher maths scores, external (β=0.03, t=2.79, p<.01), internal (β=0.03, t=2.57, p<.01), and 

parental (β=0.02, t=2.13, p<.05).  Levels of country income were associated with student attainment, 

with being a student in middle income countries  (β=-0.34, t=-2.26, p<.05) and low income countries 

(β=-0.26, t=-2.07, p<.05) both being associated with lower maths scores than studying in highly 

developed countries.  There were no further significant fixed effects. 

 

There were considerable variations in the associations between sex and maths attainment across 

schools (β=0.29, z=7.08, p<.001). Interactions between sex and school type suggested that attending 

private schools was associated with higher maths scores for all students (β=0.01, t=2.49, p<.01) with 

a slight advantage for males as shown in Figure 1.  
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Table 3: Multilevel models analysing the relationships between student and school variables and student PISA Mathematics scores in non-OECD countries 

 Model 1 Model 2 Model 3 Model 4 Final Model 

 Uncond. Fixed Effects Random Slopes Interactions  

Predictors b b β CI p b β CI p b β CI p b β CI p 
(Intercept) 413.00 446.50        445.04       437.47       445.73    

Sex (Male)  7.79 0.01 -1.36, 1.38 <0.001 7.62 0.01 -1.59, 1.60 <0.001 5.97 0.01 -1.85, 1.86 <0.001 5.97 0.01 -1.85, 1.86 <0.001 

1st Gen Immiga  2.69 0.00 -4.46, 4.48 0.24 1.49 0.00 -4.48, 4.49 0.52 1.54 0.00 -4.48, 4.49 0.50     
2nd Gen Immiga  -2.20 0.00 -3.63, 3.62 0.23 -2.75 0.00 -3.63, 3.61 0.14 -2.72 0.00 -3.63, 3.61 0.14     

ESCS  12.12 0.14 -0.64, 0.74 <0.001 12.49 0.15 -2.93, 3.40 <0.001 12.51 0.15 -2.93, 3.40 <0.001 12.51 0.15 -2.93, 3.40 <0.001 

Private Schoolb   22.52 0.08 -7.61, 8.24 <0.001 23.65 0.08 -15.96, 17.34  <0.001 44.97 0.16 -22.37, 26.22  <0.001 22.55 0.08 -15.71, 17.01 <0.05 

Indep Schoolb   -15.56 -0.05 -9.73, 9.22 <0.001 -7.50 -0.03 -18.56, 18.08 0.48 -1.12 0.00 -23.81, 23.71 0.90 -9.85 -0.03 -18.69, 18.06  0.92 

Educ. Mat. Short.  -5.06 -0.06 -1.89, 1.77 <0.001 -5.25 -0.07 -1.94, 1.82 <0.001 -5.33 -0.07 -1.94, 1.81 <0.001 -5.32 -0.07 -1.94, 1.81 <0.001 
Teacher Certif.  2.55 0.03 -2.58, 2.65 0.06 2.59 0.03 -2.63, 2.70 0.06 2.47 0.03 -2.63, 2.70 0.07     
Principal Lead  0.47 0.01 -2.07, 2.08 0.66 0.50 0.01 -2.11, 2.12 0.64 0.58 0.01 -2.11, 2.12 0.59     
Account – external   6.45 0.03 -4.76, 4.91 <0.01 6.77 0.03 -4.80, 4.96 <0.01 6.84 0.03 -4.80, 4.96 <0.01 6.91 0.03 -4.78, 4.94 <0.01 
Account – internal  8.08 0.03 -5.93, 6.11 <0.01 7.77 0.03 -5.98, 6.16 <0.05 7.70 0.03 -5.99, 6.16 <0.05 7.92 0.03 -5.95, 6.13 <0.01 
Account – parental  8.10 0.03 -6.84, 7.02 <0.05 7.46 0.02 -6.90, 7.07 <0.05 7.50 0.02 -6.90, 7.07 <0.05 7.59 0.02 -6.89, 7.06 <0.05 
Autonomy  2.91 0.03 -3.50, 3.60 0.11 1.57 0.02 -3.59, 3.65 0.40 1.45 0.01 -3.59, 3.64 0.43     
Countries Low Incc   -61.73 -0.26 -62.90, 48.15 <0.05 -61.44 -0.26 -65.10, 49.89 <0.05 -48.31 -0.20 -64.40, 52.27 0.11 -61.84 -0.26 -66.30, 50.73 <0.05 
Countries Mid Incc    -66.30 -0.34 -65.07, 46.07 <0.05 -66.24 -0.33 -67.15, 47.55 <0.05 -56.46 -0.29 -66.85, 49.86 0.06 -67.37 -0.34 -68.50, 48.22 <0.05 
Priv Sch*Sex                  5.82 0.01 -4.58, 4.65 <0.05 5.88 0.01 -4.54, 4.61 <0.01 
Indep Sch*Sex                  6.65 0.02 -4.81, 4.89 <0.01 6.65 0.02 -4.81, 4.89 <0.01 
Cnty LI*Priv Sch                  -39.01 -0.07 -32.12, 29.95 <0.05     
Cnty LI*Ind Sch                  -25.18 -0.07 -31.86, 29.59 0.11     
Cnty MI*Priv Sch                  -11.53 -0.03 -35.91, 34.91 0.52     
Cnty MI*Ind Sch                  -23.81 -0.03 -34.46, 33.35 0.17     
Random Effects                  

σ2 5423 5321.3       5195.4       5195.3       5195.4     
τ00 (School) 2460 1821.2       1723       1727.5       1729.68     
τ00 (Country) 2443.6 1583.2       1563.6       1612.4       1621.99     
ICC (School) 0.24 0.21       0.20       0.20       0.20     
ICC (Country) 0.19 0.18       0.18       0.19       0.19     
                  Sex (School)           212.35 0.30 -49.03,66.50 <0.001 206.62 0.29 -48.72, 65.54 <0.001 205.60 0.29 -48.64,65.32 <0.001 
ESCS (School)           64.34 0.75 -9.51,21.40 <0.001 64.14 0.75 -9.52, 21.35 <0.001 64.12 0.75 -9.52, 21.34 <0.001 
ESCS (Country)            29.10 0.34 -20.52, 29.16 <0.01 29.19 0.34 -20.55, 29.24 <0.01 29.63 0.35 -21.02,30.07 <0.01 
Sch Type (Country)          252.23 1.21 -99.46, 418.88 <0.01 110.86 0.53 -130.5, 227.5 0.11 113.95 0.55 -126.68,224.42 <0.05  

                
 

AIC                             672503.2 670966.5     670520.6      670515.9      670510.6   

a. reference is native students, b. reference is public schools, c. reference is high income countries  
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Figure 1: Interaction effect of private schools with student sex on student PISA Mathematics scores in 
non-OECD countries 

 

Attending independent schools was associated with slightly lower maths scores for both sexes, with 

females’  attainment more adversely affected (β=0.02, t=2.67, p<.01) as shown in Figure 2, 

 
Figure 2: Interaction effect of independent schools with student sex on student PISA Mathematics 
scores in non-OECD countries 
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There were no further interactions between variables. 

 

The associations between student ESCS and maths attainment varied between schools (β=0.75, 

z=7.88, p<.001) and across countries (β=0.35, z=2.30, p<.01), and there were also variations in the 

associations between school types and attainment across countries (β=0.55, z=1.95, p=0.05).   

 

These findings suggested that in non-OECD countries the association between sex and attainment 

varied across schools, but males overall achieved slightly higher maths scores that females.  Higher 

ESCS was generally linked with higher attainment, though the nature of this association varied across 

schools and countries.  Attendance at private schools was associated with higher attainment for both 

sexes, with a slight advantage for males, whereas attendance at independent schools was associated 

with lower performance for both sexes, with the most adverse association with attainment being 

among females. Greater educational material shortages were linked to lower student performance.  

All forms of school accountability were associated with higher attainment.  Lower levels of country 

income, and therefore lower levels of economic development, were linked with lower student 

attainment.   

 

High Income non-OECD Countries 

The MLMs for the four high income non-OECD countries are shown in Table 4. Model 1 indicated that 

approximately a quarter of the variance in maths scores lay between schools (ICC(School)=0.24) and 

approximately a fifth between countries (ICC(Country)=0.21) suggesting MLM was appropriate. There 

were no significant interactions between variables so Model 4 is omitted.  The Final Model fitted the 

data better than earlier models (AIC=146184.30), but only accounted for a small amount of the 

variation in students’ maths attainment (R2=0.04). 
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Table 4: Multilevel models analysing the relationships between student and school variables and student PISA Mathematics scores in high income non-OECD 
countries 
 

 Model 1 Model 2 Model 3 Final Model 

 Uncond. Fixed Effects Random Slopes  

Predictors b b β CI p b β CI p b β CI p 
(Intercept) 458.98 422.99       421.79     427.32     
Sex (Male)  11.00 0.06 -3.39, 3.59 <0.001 11.08 0.06 -3.39, 3.59 <0.001 11.07 0.06 -3.39, 3.59 <0.001 
1st Gen Immiga  10.12 0.02 -6.57, 6.74 <0.01 8.80 0.02 -6.59, 6.73 <0.01 8.80 0.02 -6.59, 6.73 <0.01 
2nd Gen Immiga  2.68 0.01 -5.98, 6.03 0.38 2.26 0.01 -5.98, 6.02 0.46 2.25 0.01 -5.98, 6.02 0.46 
ESCS  11.10 0.11 -1.49, 1.67 <0.001 10.14 0.10 -1.84, 2.04 <0.001 10.13 0.10 -1.84, 2.04 <0.001 
Private Schoolb  38.68 0.14 -22.22, 25.56 <0.001 39.13 0.14 -22.42, 25.84 <0.001 56.82 0.20 -15.64, 19.23 <0.001 
Indep Schoolb   -3.54 -0.02 -25.24, 24.78 0.78 -4.46 -0.02 -25.49, 24.92 0.73 1.72 0.01 -23.16, 23.37 0.88 
Educ. Mat. Short.   -2.07 -0.02 -5.91, 5.78 0.49 -2.81 -0.03 -5.99, 5.82 0.35     
Teacher Certif.   3.86 0.04 -6.48, 6.71 0.25 3.78 0.03 -6.54, 6.77 0.27     
Principal Lead  -1.43 -0.01 -6.89, 6.80 0.68 -1.28 -0.01 -6.94, 6.85 0.72     
Account – external   18.04 0.08 -13.12, 14.26 <0.01 19.02 0.09 -13.19, 14.41 <0.01 20.53 0.09 -12.96, 14.25 <0.01 
Account – internal  12.17 0.05 -14.10, 14.84 0.10 12.18 0.05 -14.21, 14.96 0.10     
Account – parental  16.58 0.07 -13.64, 14.67 <0.05 17.32 0.07 -13.72, 14.80 <0.05 17.09 0.07 -13.76, 14.83 <0.05 
Autonomy  9.61 0.09 -9.99, 10.93 0.07 9.68 0.09 -10.08, 11.04 0.07     
Random Effects              

σ2 9165.24 9017.02       8893.19     8893.97     
τ00 (School) 3936.19 2960.79       2971.35     3035.91     
τ00 (Country) 3580.74 3397.82       3451.69     4047.84     
ICC (School) 0.24 0.19       0.19     0.19     
ICC (Country) 0.21 0.22       0.23     0.25     
                  ESCS (School)           96.22 0.97 -21.64,64.09 <0.001 95.49 0.96 -21.68, 63.60 <0.001 
 

            
 

AIC 146504.8 146227.8       146185.7       146184.3    

 
a. reference is native students, b. reference is public schools 
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Males achieved higher maths scores than females (β=0.06, t=6.22, p<.001).  First generation 

immigrants outperformed natives (β=0.02, t=2.59, p<.01) – possible reasons are discussed below.  

Higher ESCS was moderately associated with higher maths performance (β=0.10, t=10.24, p<.001), 

though the character of the association varied across individual schools (β=0.96, z=4.39, p<.001).  

Private schooling was strongly associated with higher maths attainment (β=0.20, t=6.39, p<.001), but 

there were no attainment differences between independent and public schools.  External 

accountability (β=0.09, t=2.96, p<.01) and parental accountability (β=0.07, t=2.34, p<.05) were 

associated with higher PISA scores.   There were no further fixed or random effects. 

 

The low number of significant associations and the small amount of variance accounted for in the Final 

Model suggested that the student control and school level variables of interest explained little of the 

variation in student attainment.  Therefore, it appeared that the key factors which might be associated 

with student attainment in highly developed non-OECD countries were absent from the analyses.   

 

Middle Income non-OECD Countries 

The MLMs for the four middle income non-OECD countries are presented in Table 5.  Model 1 

indicated more variation in maths scores between schools (ICC(School)=0.24) than between countries 

(ICC(Country)=0.05) though suggesting MLM was warranted. The Final Model fitted the data better than 

preceding models (AIC=297921.80) and accounted for a modest amount of the variation in students’ 

maths attainment (R2=0.10). 

 

Males had higher maths scores than females (β=0.04, t=6.77, p<.001).   First generation immigrants 

achieved slightly lower scores that natives (β=-0.01, t=2.39, p<.05), though second generation 

immigrants were on a par with natives.  Higher levels of ESCS were strongly associated with higher 

maths scores (β=0.16, t=15.58, p<.001).  In contrast to students in public schools, those in private 

schools had higher levels of attainment (β=0.06, t=2.99, p<.01) and those in independent schools had  
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Table 5: Multilevel models analysing the relationships between student and school variables and student PISA Mathematics scores in middle income non-OECD 
countries 

 Model 1 Model 2 Model 3 Model 4 Final Model 

 Uncond. Fixed Effects Random Slopes Interactions  

Predictors b b β CI p b β CI p b β CI p b β CI p 
(Intercept) 393.46 397.17       396.25       397.13       396.62     
Sex (Male)  6.64 0.04 -2.05, 2.14 <0.001 7.03 0.04 -2.05, 2.14 <0.001 7.21 0.04 -2.05, 2.14 <0.001 7.22 0.04 -2.05, 2.14 <0.001 
1st Gen Immiga  -12.03 -0.01 -9.36, 9.22 <0.01 -11.75 -0.01 -9.35, 9.21 <0.01 -11.29 -0.01 -9.34, 9.21 <0.05 -11.32 -0.01 -9.34, 9.21 <0.05 
2nd Gen Immiga  -3.72 -0.01 -5.65, 5.60 0.19 -3.76 -0.01 -5.63, 5.59 0.19 -4.15 -0.01 -5.63, 5.58 0.15 -4.16 -0.01 -5.63, 5.58 0.15 
ESCS  11.77 0.15 -0.94, 1.10 <0.001 12.01 0.15 -1.24, 1.45 <0.001 12.54 0.16 -1.45, 1.71 <0.001 12.55 0.16 -1.45, 1.71 <0.001 
Private Schoolb   13.87 0.06 -9.72, 10.28 <0.01 13.59 0.05 -9.95, 10.52 <0.01 15.13 0.06 -9.95, 10.58 <0.01 15.58 0.06 -9.90, 10.55 <0.01 
Indep Schoolb   -32.23 -0.07 -14.64, 13.57 <0.001 -31.48 -0.07 -15.31, 14.22 <0.001 -35.95 -0.08 -16.83, 15.47 <0.001 -36.01 -0.08 -16.72, 15.37 <0.001 
Educ. Mat. Short.  -5.37 -0.08 -2.55, 2.36 <0.001 -5.80 -0.08 -2.65, 2.43 <0.001 -8.16 -0.12 -3.04, 2.70 <0.001 -8.15 -0.12 -3.04, 2.69 <0.001 
Teacher Certif.  -0.41 -0.01 -3.55, 3.53 0.82 -0.05 0.00 -3.63, 3.63 0.98 -0.22 0.00 -3.62, 3.61 0.91     
Principal Lead  1.58 0.02 -2.78, 2.84 0.27 1.77 0.02 -2.87, 2.94 0.23 1.88 0.02 -2.86, 2.93 0.20     
Account – external   6.56 0.04 -6.13, 6.37 <0.05 6.96 0.04 -6.35, 6.62 <0.05 6.96 0.04 -6.32, 6.59 <0.05 7.17 0.04 -6.21, 6.48 <0.05 
Account – internal  -2.08 -0.01 -9.80, 9.72 0.68 -1.72 -0.01 -10.13, 10.07 0.74 -1.73 -0.01 -10.09, 10.02 0.74     
Account – parental  1.25 0.00 -14.82, 14.86 0.87 1.18 0.00 -15.42, 15.47 0.88 0.54 0.00 -15.58, 15.60 0.95     
Autonomy  6.98 0.08 -4.42, 4.81  <0.01 6.37 0.08 -4.54, 4.91 <0.01 5.33 0.06 -4.64, 4.95 <0.05 5.51 0.07 -4.62, 4.95 <0.05 
Priv Sch*ESCS            6.59 0.03 -4.38, 4.50 <0.01 6.58 0.03 -4.38, 4.50 <0.01 
Indep Sch*ESCS            -1.09 0.00 -7.17, 7.15 0.76 -1.16 0.00 -7.17, 7.14 0.75 
Priv Sch*Ed Mat Sh            8.43 0.04 -6.97, 7.29 <0.05 8.13 0.04 -6.96, 7.27 <0.05 
Ind Sch*Ed Mat Sh            -5.34 -0.01 -13.85, 13.68 0.45 -5.79 -0.01 -13.64, 13.46 0.40 
Ed Mat Sh*ESCS             -2.32 -0.04 -1.13, 1.08 <0.001 -2.32 -0.04 -1.13, 1.08 <0.001 
Autonomy*ESCS            -3.47 -0.03 -1.29, 1.25 <0.001 -3.47 -0.03 -1.29, 1.25 <0.001 
Random Effects                  

σ2 4082.0 4004.3       3932.8       3929.7       3929.8    
τ00 (School) 1821.5 1284.0       1325.1       1313.3       1317.1    
τ00 (Country) 224.8 315.40       275.4       266.1       259.3    
ICC (School) 0.24 0.23       0.24       0.24       0.24    
ICC (Country) 0.05 0.06       0.05       0.05       0.05    
                  ESCS (School)      97.66 0.97 -11.23,42.34 <0.001 86.25 0.85 -12.06,37.47 <0.001 86.14 0.85 -12.07,37.43 <0.001 
 

                
 

AIC                             298752.8 298092.3      297967.3      297928.1      297921.8   

a. reference is native students, b. reference is public schools 
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lower scores (β=-0.08, t=-4.40, p<.001).  Educational material shortages were negatively linked to 

maths scores (β=-0.12, t=-5.58, p<.001).   External accountability was modestly associated with higher  

maths attainment (β=0.04, t=2.21, p<.05), but other forms of accountability showed no link to 

performance.  Autonomy was positively associated with student attainment (β=0.07, t=2.26,  p<.05).  

There were no further significant fixed effects. 

 

The associations between student ESCS and attainment varied between schools (β=0.85, z=6.82, 

p<.001).  The interaction between private schools and ESCS (β=0.03, t=2.90, p<.01) shown in Figure 3 

suggested that students attending private schools had higher levels of attainment relative to students 

with comparable levels of ESCS in public schools.   

 
Figure 3: Interaction effect of private schools with student ESCS on student PISA Mathematics scores 
in middle income non-OECD countries 

 

The interaction between private schools and educational material shortages (β=0.04, t=2.24, p<.03) 

shown in Figure 4 suggested that, in  comparison  to  attendance at  public  and  independent schools, 

attendance at private schools somewhat attenuated the negative association between material 

shortages and maths performance.   
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Figure 4: Interaction effect of private schools with school educational material shortages on student 
PISA Mathematics scores in middle income non-OECD countries 

 

As shown in Figure 5 there was an interaction between school educational material shortages and 

student ESCS (β=-0.04, t=-4.13, p<.001) which suggested that students with comparable levels of ESCS 

had lower levels of maths attainment in schools with greater shortages. 

 

Figure 5: Interaction effect of school educational material shortages with student ESCS on student PISA 
Mathematics scores in middle income non-OECD countries 
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The interaction between school autonomy and student ESCS (β=-0.03, t=-5.34, p<.001) presented in 

Figure 6 suggested that students with lower ESCS attending schools with higher levels of autonomy 

had slightly better levels of maths attainment compared to their peers attending schools with lower 

autonomy. There were no further significant interactions between the variables.   

 

Figure 6: Interaction effect of school autonomy with student ESCS on student PISA Mathematics scores 
in middle income non-OECD countries 

 

These findings suggested that student ESCS was more strongly associated with attainment in middle 

income non-OECD countries than in more developed countries, but varied in its links with performance 

across schools.  Student attainment in private schools was higher than in independent and public 

schools, but the link was weaker than that found in highly developed countries.  In contrast, 

attendance at an independent school was associated with lower attainment.  Educational material 

shortages were strongly associated with lower attainment irrespective of ESCS, though the association 

was attenuated in private schools.  External accountability and school autonomy were modestly 

associated with higher student attainment and to some extent autonomy mitigated the adverse link 

between low ESCS and maths scores.  Thus, the GERM related variables of external accountability and 
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autonomy were positively associated with student attainment, but the links between independent 

schools and lower student attainment suggested school diversity might not be an effective means of 

raising performance. 

 

Low Income non-OECD Countries 

The MLMs for the four low income non-OECD countries are presented in Table 6. Model 1 indicated 

nearly a third of the variance in maths scores lay between schools (ICC(School)=0.31) with little variance 

between countries (ICC(Country)=0.05), though suggesting MLM was justified. As the countries in this 

group had fewer than 2% immigrants, this variable was dropped from analysis.   The Final Model fitted 

the data better than the preceding models (AIC=223305.90) and accounted for a modest amount of 

the variation in students’ maths attainment (R2=0.12). 

 

Males scored higher on the PISA maths scales than females (β=0.03, t=5.31, p<.001).  Higher levels of 

ESCS were very strongly associated with higher maths scores (β=0.24, t=20.06, p<.001).  Compared to 

public schools, studying in private schools was associated with higher levels of maths attainment 

(β=0.06, t=2.26, p<.05), but attending independent schools was associated with lower PISA scores (β=-

0.09, t=-3.63, p<.01).  Educational material shortages were linked to lower PISA scores (β=-0.13, t=-

6.05, p<.001).  Internal accountability was positively associated with maths performance (β=0.05, 

t=2.83, p<.01), but the other forms of accountability showed no similar association and there were no 

further significant fixed effects. 

 

There were variations in the associations between sex and attainment (β=0.80, z=3.36, p<.001) and 

ESCS and attainment (β=0.60, z=3.93, p<.001) across schools.   The interactions between school type 

and ESCS suggested that in comparison to public and independent schools, students with similar levels 

of ESCS attending private schools had higher levels of attainment (β=-0.02, t=-2.04, p<.05) as shown 

in Figure 7.  
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Table 6: Multilevel models analysing the relationships between student and school variables and student PISA Mathematics scores in  low income non-OECD countries. 
 

 Model 1 Model 2 Model 3 Model 4 Final Model 

 Uncond. Fixed Effects Random Slopes Interactions  

Predictors b b β CI p b β CI p b β CI p b β CI p 
(Intercept) 387.24 391.33       391.69       395.33       397.13     
Sex (Male)  6.48 0.04 -1.94, 2.01 <0.001 6.26 0.04 -2.16, 2.24 <0.001 5.93 0.03 -2.16, 2.23 <0.001 5.93 0.03 -2.15, 2.23 <0.001 
ESCS  13.59 0.19 -0.99, 1.20 <0.001 14.00 0.19 -1.14, 1.39 <0.001 17.25 0.24 -1.48, 1.90 <0.001 17.28 0.24 -1.48, 1.89 <0.001 
Private Schoola   22.66 0.09 -11.46, 12.53 <0.01 23.26 0.09 -11.66, 12.78 <0.01 16.74 0.06 -12.29, 13.13 <0.01 14.43 0.06 -12.17, 12.89 <0.05 
Indep Schoola   -5.48 -0.02 -13.80, 13.57 0.43 -7.59 -0.02 -14.41, 14.07 0.30 -27.34 -0.08 -17.40, 15.99 <0.001 -30.55 -0.09 -17.28, 15.72 <0.01 
Educ. Mat. Short.  -6.38 -0.10 -2.69, 2.44 <0.001 -6.58 -0.10 -2.77, 2.51 <0.001 -8.58 -0.13 -3.06, 2.68 <0.001 -8.86 -0.13 -3.07, 2.67 <0.001 
Teacher Certif.  4.00 0.04 -3.98, 4.14 <0.05 4.63 0.04 -4.05, 4.24 <0.05 4.79 0.05 -4.02, 4.21 <0.05     
Principal Lead  1.23 0.02 -2.80, 2.85 0.39 1.54 0.02 -2.87, 2.94 0.30 1.47 0.02 -2.85, 2.91 0.32     
Account – external   -0.18 0.00 -7.36, 7.36 0.96 -0.07 0.00 -7.50, 7.49 0.99 -0.33 0.00 -7.44, 7.43 0.93     
Account – internal  11.65 0.05 -8.16, 8.61 <0.01 11.52 0.05 -8.34, 8.79 <0.01 11.84 0.05 -8.26, 8.72 <0.01 12.13 0.05 -8.18, 8.64 <0.01 
Account – parental  0.98 0.00 -9.57, 9.60 0.84 0.75 0.00 -9.77, 9.80 0.88 0.90 0.00 -9.69, 9.72 0.86     
Autonomy  -6.10 -0.07 -5.41, 5.05 <0.05 -6.45 -0.07 -5.52, 5.14 <0.05 -2.20 -0.02 -5.66, 5.52 0.44 -2.08 -0.02 -5.63, 5.50 0.46 
Priv Sch*ESCS              -4.82 -0.03 -4.66, 4.54 <0.05 -4.78 -0.02 -4.65, 4.54 <0.05 
Ind Sch*ESCS              -12.88 -0.09 -5.75, 5.25 <0.001 -12.55 -0.09 -5.73, 5.25 <0.001 
Ed Mat Sh*ESCS              -1.72 -0.05 -0.99, 0.94 <0.01 -1.74 -0.05 -0.99, 0.94 <0.01 
Autonomy*Sex              -3.88 -0.02 -2.25, 2.25 <0.01 -3.87 -0.02 -2.25, 2.24 <0.01 
Autonomy*ESCS              2.69 0.02 -1.49, 1.52 <0.01 2.70 0.02 -1.49, 1.52 <0.01 
Random Effects                  

σ2 4745.7 
4632.1

8 
   4541.7     4541.1      4542.2     

τ00 (School) 2254.8 1523.6    1469.2     1456.6      1472.6     
τ00 (Country) 380.7 446.1    540.5     496.6      465.7     
ICC (School) 0.31 0.23    0.22     0.22      0.23     
ICC (Country) 0.05 0.07    0.08     0.08      0.07     
                  Sex (School)      154.34 0.91 -43.48, 118.8 <0.001 138.02 0.81 -46.31,112.0 <0.001 135.07 0.80 -46.73, 110.64 <0.001 
ESCS (School)      55.06 0.76 -14.32, 32.57 <0.001 43.96 0.61 -14.91, 28.35 <0.001 43.27 0.60 -14.96, 28.15 <0.001 
 

                
 

AIC 224103.1 223405.8      223353.2       223307.6      223305.9   

 

a. reference is public schools 
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Figure 7: Interaction effect of private schools with student ESCS on student PISA Mathematics scores 
in low income non-OECD countries 

 

Conversely, as shown in Figure 8, in comparison to private and public schools, students with higher 

levels of ESCS attending independent schools had lower levels of attainment (β=-0.09, t=-4.48, p<.001) 

than peers in public schools. 

 

Figure 8: Interaction effect of independent schools with student ESCS student PISA Mathematics scores 
in low income non-OECD countries 
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Although school autonomy did not directly show a significant link with student maths performance, it 

did show associations through two interactions.  

 

The interaction between school autonomy and sex (β=-0.02, t=-3.38, p<.01) presented in  Figure 9 

suggested that higher levels of school autonomy were associated with a slight widening of the 

attainment differences between males and females as females’ scores were slightly lower in schools 

with more autonomy. 

 

Figure 9: Interaction effect of school autonomy with student sex on student PISA Mathematics scores 
in low income non-OECD countries 

 

 
The interaction between school autonomy and student ESCS (β=0.02, t=3.52, p<.01) shown in Figure 

10 suggested that higher levels of school autonomy were associated with lower levels of attainment 

among students with comparable levels of ESCS, with the strongest association among the least 

advantaged students.   
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Figure 10: Interaction effect of school autonomy with student ESCS on student PISA Mathematics 
scores in low income non-OECD countries 

 

As shown in Figure 11 the interaction between school educational material shortages and student 

ESCS (β=-0.05, t=-3.52, p<.01) suggested that greater shortages were associated with lower levels of 

attainment among students irrespective of their  levels of ESCS.    

 
Figure 11: Interaction effect of school educational material shortages with student ESCS on student 
PISA Mathematics scores in low income non-OECD countries 
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There were no further significant interactions between variables.   

 

These findings suggested that student ESCS was more strongly associated with student attainment in 

low income non-OECD countries than in those with higher levels of development.  Attending a private 

school was associated with higher attainment and to some extent mitigated relative disadvantage.  In 

contrast, independent school attendance was associated with lower levels of attainment and 

accentuated the negative association between low ESCS and lower student attainment.  School 

educational material shortages had a stronger negative association with student attainment than in 

richer countries.  Internal accountability was moderately associated with higher attainment levels.  

Autonomy was not directly associated with attainment, but through interactions appeared to be 

associated with lower maths scores among females and disadvantaged students.  Overall, the fact that 

different school types had positive and negative associations with attainment, school autonomy was 

implicated in lower levels of performance for some students, and internal rather than external 

accountability was linked to higher attainment, cast doubt on the effectiveness of GERM in less 

developed countries. 

 

Trinidad & Tobago 

Table 7 shows the MLMs for Trinidad & Tobago, a high income country, and that a considerable 

amount of the variance in maths scores lay between schools (ICC=0.44) suggesting MLM was 

appropriate.  As less than 3% of the Trinibogian students were immigrants this variable was dropped 

from the analyses. There were no significant random effects or interactions between variables so 

Models 3 and 4 are omitted. The Final Model fitted the data better than preceding unconditional and 

fixed effects models (AIC=34057.30) and accounted for a modest proportion of the variation in 

students’ maths attainment (R2=0.10). 
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There were no differences in maths attainment between the sexes.  Higher levels of ESCS were 

modestly associated with  higher maths scores  (β=0.07, t=5.06, p<.001).  External accountability was 

strongly linked to higher maths attainment (β=0.18, t=2.52, p<.05) as were higher levels of school 

autonomy (β=0.23, t=3.40, p<.001).  There were no further significant fixed effects.  

 

Table 7: Multilevel models analysing the relationships between student and school variables and 
student PISA Mathematics scores in Trinidad &Tobago  

 Model 1 Model 2 Final Model 

 Uncond. Fixed Effects  

Predictors b b β CI p b β CI p 

(Intercept) 413.00 375.86     413.45     

Sex (Male)   -2.62 -0.01 -5.80, 5.72 0.37   ,   

ESCS   6.91 0.07 -2.58, 2.77 <0.001 3.88 0.07 -2.57, 2.76 <0.001 

Private Schoola   -8.24 -0.01 -79.32, 78.23 0.84     

Indep Schoola   -45.58 -0.09 -73.10, 66.43 0.20     

Educ. Mat. Short.  2.24 0.02 -11.83, 12.13 0.71     

Teacher  Certif.  6.39 0.06 -13.92, 14.79 0.38     

Principal Lead.   6.53 0.06 -14.74, 15.70 0.40     

Account – external   36.21 0.15 -32.19, 37.35 <0.05 43.56 0.18 -30.89, 36.95 <0.05 

Account – internal 
tracked 

  23.99 0.07 -41.98, 45.19 0.28     

Account – parental 
parental 

  26.38 0.11 -27.30, 30.68 0.07     

Autonomy   41.32 0.25 -21.17, 27.34 <0.01 37.92 0.23 -19.31, 24.42 <0.001 

Random Effects          

σ2 6382.88 6342.45       6345.84    

τ00 5020.47 3515.58       3881.34    

ICC  0.44 0.36       0.38    

           
  

AIC 34093.4
0 

34062.1
0 

      34057.3
0 

 
  

 
 

Although Trinidad & Tobago has a diversity of schools and there was considerable variation between 

schools, there were no significant associations between school type and student attainment.  

However, the very strong links between external accountability, school autonomy and student 

attainment suggested that aspects of GERM might be more effective in this country than in other high 

income or less developed non-OECD countries. 
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FYROM 

The MLMs for FYROM, a middle income country, presented in Table 8, showed a fifth of the variance 

in maths scores lay between schools (ICC=0.20) suggesting MLM was appropriate.  As less than 2% of 

the FYROM students were immigrants and 95% of schools were public, these variables were dropped 

from analysis. There were no significant interactions between the variables so Model 4 is omitted. The 

Final Model fitted the data better than preceding models (AIC=37420.80) and accounted for a modest 

proportion of the variation in students’ maths attainment (R2=0.10). 

 

Males had higher maths scores than females (β=0.05, t=2.32, p<0.05).  Higher levels of ESCS were 

associated with higher maths scores (β=0.15, t =8.88, p<.001) and shortages of educational  material 

with lower attainment (β=-0.16, t =-3.10, p<.01).  External accountability was positively associated 

with student achievement (β=0.14, t=2.48, p<0.01).  There were no further significant fixed effects. 

 

There were substantial differences in the nature of the associations between student ESCS and 

attainment across schools (β=0.94, z=1.99, p<.05) which remained unexplained by the MLMs. 

 

These findings suggested that the links between attainment and the variables capturing the challenges 

associated with being a developing country – that is student ESCS, school shortages of educational 

material – were stronger in comparison to those found in richer countries, and the association with 

external accountability was weaker.  This suggested that aspects of GERM might be effective in 

FYROM, but that addressing low levels of student ESCS and, school shortages of educational material 

might be equally effective at raising attainment.
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Table 8: Multilevel models analysing the relationships between student and school variables and student PISA Mathematics scores in FYROM 
 

 Model 1 Model 2 Model 3 Final Model 

 Uncond. Fixed Effects Random Slopes  

Predictors b b β CI p b β CI p b β CI p 
Intercept 376.70 368.12       367.01     364.38    
Sex (Male)   9.32 0.05 -5.71, 6.01 <0.01 8.96 0.05 -7.38, 7.75 <0.05 8.92 0.05 -7.35, 7.72 <0.05 
ESCS  15.09 0.15 -3.09, 3.59 <.001 15.08 0.15 -3.08, 3.58 <.001 15.10 0.15 -3.08, 3.58 <.001 
Educ. Mat. Short.   -15.16 -0.15 -11.72, 10.05 <0.01 -14.88 -0.15 -11.59, 9.97 <0.01 -16.52 -0.16 -11.31, 9.56 <0.01 
Teacher Certif.   2.77 0.02 -13.74, 14.08 0.70 4.19 0.04 -13.41, 13.90 0.55     
Principal Lead   1.99 0.02 -11.63, 11.87 0.74 2.43 0.02 -11.41, 11.69 0.68     
Account – external    27.57 0.14 -21.12, 24.31 <0.05 26.67 0.13 -20.77, 23.80 <0.05 28.47 0.14 -20.86, 24.13 <0.01 
Account – internal   17.03 0.04 -53.29, 55.55 0.54 16.38 0.04 -52.22, 54.34 0.55     
Account – parental   -24.44 -0.08 -46.84, 43.08 0.29 -22.03 -0.07 -45.89, 42.56 0.33     
Autonomy   5.69 0.05 -11.01, 11.63 0.32 6.20 0.06 -10.82, 11.48 0.28     
Random Effects              

σ2 10021 9778.3       9680.9    9681.0     
τ00  2509.9 1632.5       1508.2    1592.8     
ICC  0.20 0.14       0.13    0.14     
                ESCS      300.13 0.96 -132.53, 709.04 <0.05 293.30 0.94 -150.0, 426.50 <0.0 
 

            
 

AIC 37519.0 37434.3       37428.2    37420.8   
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Indonesia 

The MLMs for Indonesia, a low income country, in Table 9 show approximately half the variance in 

maths scores lay between schools (ICC=0.49) suggesting MLM was justified. As the proportion of 

immigrants in Indonesia was well below 1% this variable was not included in analyses.  The Final Model 

fitted the data better than preceding models (AIC=63590.00), and accounted for a fair proportion of 

the variation in students’ maths attainment (R2=0.21). 

 

Males had higher maths scores than females (β=0.03, t=2.82, p<.01).  Higher levels of ESCS were 

associated with higher maths scores (β=0.18, t=9.80, p<.001).  Attending independent schools was 

very strongly associated with lower maths scores (β=-0.29, t=-5.27, p<.001) in comparison to attending 

public or private schools. Educational material shortages were associated with lower student 

attainment (β=-0.22, t=-4.45, p<.001).  The leadership effectiveness of principals was positively 

associated with students’ maths attainment (β=0.10, t=2.60, p<.01).  There were no further fixed 

effects. 

 

There were significant variations in the associations between ESCS and attainment across schools 

(β=0.51, z=2.35, p<.01).  As shown in Figure 12, the interaction between independent schools and 

student ESCS (β=-0.12, t=3.95, p<.001) suggested that attending an independent school was 

associated with lower levels of maths attainment in comparison to students with similar levels of ESCS 

attending public schools. 
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Table 9: Multilevel models analysing the relationships between student and school variables and student PISA Mathematics scores in Indonesia 
 

 Model 1 Model 2 Model 3 Model 4 Final Model 

 Uncond. Fixed Effects Random Slopes Interactions  

Predictors b b β CI p b β CI p b β CI p b β CI p 

(Intercept) 391.25 424.13    424.72    430.45    427.07    

Sex (Male)  4.36 0.03 -3.10, 3.19 <0.01 4.35 0.03 -3.10, 3.18 <0.01 4.50 0.03 -3.09, 3.18 <0.01 4.51 0.03 -3.09, 3.18 <0.01 

ESCS  10.26 0.14 -1.66, 1.92 <0.001 10.38 0.15 -1.91, 2.22 <0.001 12.40 0.17 -2.27, 2.72 <0.001 12.48 0.18 -2.27, 2.72 <0.001 

Private Schoola  9.22 0.04 -21.19, 22.09 0.40 9.58 0.04 -21.59, 22.54 0.39 9.30 0.04 -22.56, 23.53 0.43 0.33 0.00 -19.57, 19.60 0.97 

Indep Schoola  -11.48 -0.06 -20.23, 19.04 0.25 -14.83 -0.08 -21.01, 19.43 0.15 -45.59 -0.24 -27.11, 21.28 <0.01 -55.82 -0.29 -23.84, 17.71 <0.001 

Educ. Mat. Short.  -9.02 -0.15 -4.92, 4.23 <0.01 -9.46 -0.15 -5.09, 4.34 <0.001 -13.08 -0.21 -6.63, 5.32 <0.001 -13.64 -0.22 -6.69, 5.32 <0.001 

Teacher  Certif.  4.60 0.05 -7.40, 7.79 0.24 4.63 0.05 -7.62, 8.02 0.25 5.47 0.06 -7.36, 7.82 0.16     

Principal Lead.  5.87 0.09 -4.89, 5.36 <0.05 6.49 0.10 -5.02, 5.55 <0.05 6.02 0.09 -4.89, 5.37 <0.05 6.81 0.10 -4.87, 5.41 <0.01 

Account – external  10.52 0.06 -12.97, 13.80 0.12 10.86 0.06 -13.25, 14.13 0.12 10.73 0.06 -12.87, 13.71 0.11     

Account – internal 
tracked 

 -9.20 -0.02 -30.41, 29.72 0.55 -8.81 -0.02 -31.13, 30.46 0.57 -8.76 -0.02 -30.17, 29.52 0.56     

Account – parental 
parental 

 2.39 0.01 -22.16, 22.34 0.83 2.69 0.01 -22.74, 22.96 0.82 2.52 0.01 -22.15, 22.34 0.82     

Autonomy  -5.89 -0.05 -12.03, 11.40 0.32 -6.21 -0.06 -12.34, 11.67 0.31 -6.43 -0.06 -11.97, 11.29 0.28     

Private Sch*ESCS          2.22 0.02 -6.22, 6.33 0.49 2.17 0.02 -6.23, 6.33 0.50 

Ind Sch*ESCS          -9.93 -0.12 -5.18, 4.56 <0.001 -9.82 -0.12 -5.18, 4.57 <0.001 

Priv Sch*Ed M Short          4.09 0.03 -12.61, 12.94 0.53 3.71 0.02 -12.64, 12.94 0.57 

Ind Sch*Ed M Short          12.97 0.12 -10.01, 11.33 <0.05 12.54 0.12 -10.16, 11.45 <0.05 

Random Effects                  

σ2 2893.30 2843.4
1 

   2808.65    2807.55    2807.55    

τ00 2789.72 1792.8
5 

   1764.02    1653.93    1707.99    

ICC  0.49 0.39    0.39    0.37    0.38    
 

                 
ESCS   

   44.20 0.62 -22.00, 42.52 <0.01 35.72 0.50 -22.10, 37.38 0.01 35.84 0.51 -22.19, 37.62 0.01  
                  
AIC                    
63778.9 

63778.9  63619.6   63609.7  
  63590.0

0 
 

  63590.0    

 

a. reference is public schools 
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Figure 12: Interaction effect of independent schools with student ESCS on student PISA Mathematics 
scores in Indonesia 

 

The interaction between independent schools and educational material shortages  (β=0.12, t=2.28, 

p<.05) shown in Figure 13 suggested that attending an independent school compounded the adverse 

association between material shortages and student maths attainment.  

 
Figure 13: Interaction effect of independent schools with educational material shortages, on student 
PISA Mathematics scores in Indonesia 
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There were no further interactions between other variables.   

 

These findings suggested that students attending government supported schools outside direct state 

control had lower levels of attainment than peers in fee-paying and public schools, and that this 

negative association might be accentuated for the poorest students in the least resourced schools.  

There were no links between external accountability or school autonomy and student attainment, so 

little indication that these aspects of GERM might be effective in Indonesia.  Indeed, the fact that 

student ESCS, the leadership effectiveness of school principals and educational material shortages 

were all linked to student attainment suggested that traditional ‘people and resources’ approaches to 

raising student attainment might be more effective than GERM in Indonesia. 
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Discussion 

Analysing the PISA data for a group of non-OECD countries, all of which had implemented GERM 

related reforms and which were balanced by global region and level of economic development, 

highlighted some similarities and potential differences with respect to previous research about the 

ways in which school accountability, autonomy and diversity may relate to students’ maths 

performance within and between countries.  The inclusion of variables relating to teacher certification, 

school leadership and educational material shortages also suggested that factors which are outside 

the GERM prescription may also have associations with student attainment in developing countries. 

 

Given the size of the datasets analysed, many of the associations found between the school level 

variables of interest and students’ maths attainment were at best modest.  This might have been 

anticipated in light of the large differences that might be expected between schools drawn from so 

many varied cultures and contexts, a point underscored by the differences discussed below.  However, 

this was also perhaps an important finding because the fact that most associations reported here 

between external accountability, school autonomy, school type and student attainment were 

comparatively modest in a sample of non-OECD countries which had implemented GERM related 

initiatives might be taken as an indication that these factors central to GERM might not be globally 

effective. 

 

Student Variables 

The factors impacting individual students were not the focus of the present research and the pattern 

of associations between these student level control variables and maths attainment were broadly 

consistent with previous research.  Males generally scored higher than females in line with previous 

findings (Lindberg et al., 2010; Yavuz et al., 2019), except in Trinidad & Tobago where equality in scores 

was likely due to a relative decline in males’ performance than a positive increase in females’ (Louisy, 

2004).  First generation immigrants mostly achieved lower maths scores than natives as has been 
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found elsewhere (Giannelli & Rapallini, 2016; Moschkovich, 2012) with the performance differential 

disappearing in the second generation.  However, among the most developed countries first 

generation immigrants appeared to have higher levels of maths attainment than natives, a finding that 

might be explained by the fact that Hong Kong was in this group and had by far the largest proportion 

of immigrants, of whom more than 80% came from China (World Bank, 2013c).  This means that most 

first generation immigrants to Hong Kong were already highly assimilated linguistically and culturally, 

and therefore that they were likely to achieve the same high levels of maths attainment found among 

native Hong Kongers, which in turn would mean that they generally had higher scores than most 

natives in the other countries sampled.    ESCS had a significant impact on student performance, with 

students from less advantaged backgrounds achieving lower maths scores in common with previous 

research (Harden et al., 2013; Tucker-Drob & Briley, 2012) 

 

Differences between Schools and Countries 

The first step in any MLM exercise is to calculate a model which makes it possible to assess the amount 

of variance between grouping or clustering units, in the present study that is schools and countries 

(Heck et al., 2014; Hox, 2010).  As this step is generally viewed as a preliminary exercise little attention 

seems to be given to it, yet it may well have been revealing.  Amongst the most developed countries 

there was variation between schools and countries, among the less developed countries there was 

variation between schools but little variation between countries.  Lower levels of economic 

development were associated with lower levels of student attainment and as there was also less 

variation in attainment between these countries this implies that the differences, or lack of 

differences, between countries may to some extent have been a function of national development.  

So, for example, increases in national development may not eliminate relative differences in wealth 

between students within a country, but the absolute standards of ESCS for most students will rise, 

thus reducing a significant barrier to attainment for all students in that country (Gustafsson, Nilsen, & 

Hansen, 2018).  Higher levels of national development are generally paralleled by improvements in 
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educational systems and resourcing, leading to better availability of educational materials, enhanced 

support infrastructure, and the development of standard national practices (Ganimian & Murnane, 

2016), so the positive effects of higher national income at the individual level may be multiplied at the 

school level and lead to some national consistencies.  Thus, as a country becomes more developed it 

may evolve a range of distinct systemic features across schools and even though the relative 

differences in student attainment between schools within the country may be preserved, the absolute 

differences in student attainment between schools in that country and schools in less developed 

countries will increase leading to greater national differentiation.  Conversely, poorer developing 

countries face the challenging combination of low student ESCS,  poorly resourced schools and 

fragmented or non-existent national systems  (Ehren et al., 2017; Glewwe, Hanushek, Humpage, & 

Ravina, 2016; Mbiti et al., 2019) so among countries at lower levels of development the relative 

differences between schools within countries may simply be mirrored across countries.   If this is so, 

then the constraints associated with national development levels are likely to impact every other 

aspect of education activity, including reform.  This perhaps also implies that in the absence of 

effective national systems and consistencies among schools it may not be possible to implement 

complex reforms such as those envisaged in GERM.   

 

Following from the above, it might be expected that the GERM related variables would show their 

strongest associations with student attainment in the most developed and wealthiest non-OECD 

countries.  However, the high income countries were actually the grouping in which the variables of 

interest accounted for the least variance in student attainment.  This finding might be best explained 

with reference to the GERM inspired reform programme which took place in Trinidad & Tobago, or 

more accurately with reference to the fact that Trinidad & Tobago considered it necessary to 

implement domestically led reforms beyond GERM, suggesting that GERM was not viewed as an all-

embracing panacea.  GERM arose as a reaction to the perceived educational stagnation in a number 

of developed countries (Walford, 1990) not as a response to a global problem (Davies & Guppy, 1997).  
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Thus, in many non-OECD countries GERM may be an historically inappropriate ‘solution’ to ‘problems’ 

these countries never had, and may also ignore a range of other locally specific factors that might 

already have played some part in raising student attainment (Adamson, Forestier, Morris, & Han, 

2017; Layne, Jules, Kutnick, & Layne, 2008).  Therefore, the GERM related variables may have 

accounted for little of the variance in student attainment among the most developed non-OECD 

countries simply because they were not particularly relevant.  Indeed, even in an anglophone, high 

income country like Trinidad & Tobago which shares many historical and cultural ties with those 

countries where GERM began, the resistance to the implementation of GERM inspired reforms under 

the IDB’s SEMP initiative was both broad and deep because within the local context the measures 

were at best seen as unnecessary and at worst as  “borrowed, distorted, or non-existent” (De Lisle, 

2012, p. 67).   

 

Clearly this suggests two related points: first that GERM may not be suitable for countries outside the 

OECD because these countries may face different challenges to which alternative, locally relevant 

reform measures are more suited.  Second, that there are factors outside GERM, and also beyond the 

additional variables selected for the present study, which may be more salient to student attainment 

in non-OECD countries. In short, beyond the countries of the OECD GERM may be both inapplicable 

and incomplete. 

 

School Accountability 

The most enthusiastic proponents of GERM tend to emphasise the benefits of external accountability 

(Figlio & Ladd, 2015; Rouse, Hannaway, Goldhaber, & Figlio, 2011), but in the present study measures 

of parental and internal accountability were also included making some comparisons possible.   

 

The vast majority of schools shared assessment information with parents, yet only in the overall 

sample and the most developed countries was there an association with student attainment.  This 
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may have been because schools in the high income group of countries had the lowest rates of 

practising parental accountability, so the association between parental accountability and student 

attainment may well have emerged because only in such a large sample was there a sufficient number 

of schools not practising parental accountability for the difference in attainment between schools to 

be revealed.  If this is so, then it may be that sharing accountability information with parents is not so 

much associated with higher student attainment, rather that schools with low levels of student 

attainment may not practise parental accountability.  In any case, in terms of GERM a primary purpose 

of accountability is to provide information to help parents choose schools and the most potent 

accountability information is that relating to final exams (Figlio & Ladd, 2015).  However, parental 

accountability only happens after a student is enrolled at a school so it is unlikely to affect school 

choice to any great extent, and information about final exams comes too late for parents to exert 

pressure for improvement, so how far parental accountability may directly affect student attainment 

is not clear. 

 

None of the jurisdictions sampled for the present study had a policy of external accountability through 

the mandatory publication of assessment results, though a proportion of schools voluntarily practised 

external accountability.  In the high and middle income countries external accountability was 

associated with higher levels of student attainment but in the low income countries, where the rates 

of publication were slightly higher than for the most developed countries, there was no similar link.  

The same pattern was found in the three individual countries examined, with external accountability 

being positively associated with maths performance in the high and middle income countries of 

Trinidad & Tobago and FYROM, but not in the least developed, Indonesia.  This could be taken as 

demonstrating that external accountability is an effective means to raise attainment in high and 

middle income countries as its proponents would argue, yet in educational systems where external 

accountability is not mandatory it is also possible that a slightly different form of accountability is 

taking place.  When external accountability is not mandatory schools have the choice to publish 
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assessment data or not, so those with high levels of attainment may choose to publish their 

assessment results as a means to signal their high quality to prospective parents and to reassure 

existing stakeholders.  However, once a school has embarked upon a policy of publishing its results, 

to suddenly stop publishing them would be tantamount to an admission that student attainment had 

declined.  So, once a school has started to publish assessment data, what began as voluntary exercise 

may become a necessity, yet it may also become the guarantor of high levels of student attainment 

because if results continue to be published then it is necessary to at least maintain the same standards 

of attainment.  This would mean that any form of voluntary external accountability would be likely to 

be associated with higher levels of student attainment because initially external accountability might 

be an outcome of higher student attainment, but after the initial publication of results the need to 

publish results in future would become the reason to maintain higher student attainment. 

 

The majority of schools in the present study were subject to internal accountability and this form of 

accountability was significantly associated with higher attainment in the overall sample, and 

specifically among the low income countries where external accountability did not demonstrate 

similar associations.  As internal accountability was practised in most schools the appearance of this 

association might again have been a function of a sample large enough to make the contrast with the 

minority of schools not practising effective performance monitoring.  Previous research has shown 

that regulatory oversight is important to ensure standards are maintained throughout schools 

(Lubienski & Lubienski, 2014; Malin et al., 2019) and when effective internal accountability systems 

are implemented in less developed countries student attainment rises (Ehren et al., 2017; Mbiti, 

2016).  In the context of the poorest developing countries the fact that internal accountability takes 

place at all may be indicative that the broader educational system is also progressing in other ways 

that support the capacity for improvement (Glewwe & Muralidharan, 2016).  This means that internal 

accountability systems may act both as effective means to raise student attainment and also as a 

barometer of broader systemic improvements that may lead to more general increases in student 
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attainment.  Therefore, it may be that the association between internal accountability and student 

attainment emerged amongst the least developed countries precisely because these were the 

countries in which evolving systems of regulation and accountability still lacked consistency across all 

schools, thus leading to clear positive impacts on attainment where internal accountability was 

practised. 

 

The most effective accountability systems may combine both internal and external accountability 

(Ehren et al., 2015) and internal accountability systems may have elements of external accountability 

through the publication of reports and other information (Altrichter & Kemethofer, 2015).  In 

developing countries this composite form of accountability may be present through regulatory 

systems like the Indonesian BOS framework which, it will be recalled, is the national regulatory system 

used to oversee independent schools (Asadullah & Maliki, 2018).  Although GERM style external 

accountability data are not published in Indonesia, BOS  may still make schools externally accountable 

because of the fact that government financial support is dependent on compliance with the BOS 

framework (Harris et al., 2017; Sumintono et al., 2014).  Any changes in the government grants made 

to independent schools are apparent to the community (Holzhacker et al., 2016) which means that 

the financial outcomes associated with the BOS system of internal accountability may also function as 

a form of local external accountability, but in a way that avoids the potential divisiveness of national 

league tables.   

 

Thus, it may be that ultimately some form of external accountability, even if it takes a less direct form 

than the publication of league tables, is the most effective way of raising student attainment. Once 

student data are in the public domain schools may feel pressure to maintain levels of attainment, but 

similarly schools whose funding is based on internal accountability may be subject to the pressures of 

external accountability if the amount of funding given or withheld is publicly known.  Although 

external accountability through the formal compilation of assessment data into published 
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performance tables may be the most effective approach to accountability in some contexts, perhaps 

any form of external accountability, even if it is of an informal and local kind, may also be effective 

and even be preferable in places where league tables could be divisive. 

 

School Autonomy 

Whatever the cause which impels improvement in student attainment, GERM prescribes school 

autonomy as the best way to achieve it (Arar & Nasra, 2020; Barrera-Osorio et al., 2011).  Yet, in the 

most developed countries where it might have been expected that autonomy would be most evident 

there was no association between autonomy and student attainment, with the exception of an 

association for Trinidad & Tobago.     

 

Among the middle income countries autonomy was also positively associated with attainment, but 

neither in these countries nor in Trinidad & Tobago was there any direct association with 

accountability or school type in the ways that might have been expected if the GERM-related factors 

were operating together.  In the middle income group of countries alone there was an interaction with 

student ESCS which suggested that students attending schools with higher levels of autonomy had 

higher levels of attainment than peers with similar levels of ESCS attending less autonomous schools.  

This may be consistent with previous research which has suggested that some schools in developing 

countries were able to raise student attainment by using their limited resources more flexibly (Glewwe 

et al., 2016) and also that autonomy allows innovation in teaching and learning that can to some 

extent overcome disadvantage (Henríquez et al., 2012). 

 

In contrast, among the least developed countries autonomy did not have a direct association with 

attainment, rather there was some evidence that school autonomy might be linked to lower 

attainment among females and students with lower levels of ESCS.  Although this might be seen as 

supporting the conclusions of Hanushek and colleagues (2013) that autonomy is associated with lower 
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attainment in low income countries, that could almost be taken as suggesting that some schools 

somehow exercised their autonomy to the disadvantage of their female and poorest students.  

However, given other evidence it is possible that the association results from the context in which 

these schools operate.  Many schools in the poorer, rural areas of developing countries exercise higher 

levels of autonomy simply because they are remote from the central authorities and need to make 

most decisions on their own (OECD/Asian Development Bank, 2015).  Such schools  are often poorly 

funded and have a high proportion of students with low ESCS, factors which are likely to reduce 

attainment even among slightly more advantaged students (Stern & Smith, 2016).  Furthermore, in 

many developing countries female schooling is not prioritised by parents (Jayachandran, 2015), so 

while sons may be sent to better resourced schools in larger towns, daughters are more likely to 

attend the less well-resourced village school (Asadullah & Maliki, 2018). Thus, the negative 

associations  between autonomy and attainment may not reflect what schools do, rather it may 

capture the realities of the challenges faced by schools at the deprived margins. 

 

Overall, it appears that autonomy may not be a contributor to student attainment in the majority of 

developed non-OECD countries, though autonomy may be beneficial in some middle income countries 

because it may allow schools the freedom to adapt to local conditions and innovate in teaching and 

the use of resources.  However, in the poorest countries autonomy may be less a benefit that raises 

student attainment than an indicator and consequence of the challenging context in which some 

schools are located.  Whatever is the case, it appears that school autonomy may only be linked to 

higher student attainment in certain circumstances and, therefore, that contrary to GERM more 

school autonomy may not be an effective prescription in every country. 
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School Diversity 

Across higher and middle levels of national development attendance at private fee-paying schools was 

associated with higher levels of attainment in comparison to public and independent schools, with 

males appearing to benefit slightly more in terms of higher attainment.   

 

The bulk of students at private schools are drawn from backgrounds with higher levels of ESCS (Parker, 

Marsh, Jerrim, Guo, & Dicke, 2018) so the higher levels of attainment may simply have been due to 

this in-built advantage rather than to any intrinsic merits of the schools themselves.  As shown in this 

and other research males generally outperform females in maths and though it is possible that private 

schools accentuated this trend, it is also possible that a slightly higher proportion of single sex schools 

amongst private schools in some countries (Asadullah & Maliki, 2018) may have been the cause.  

Although attending a single sex school does not of itself bestow any educational advantages (Pahlke, 

Hyde, & Allison, 2014), it may propagate myths about gender roles and differences in the maths 

aptitude of the sexes (Nuraeni, 2020; Sarouphim & Chartouny, 2017) which may affect students’ 

performance (Kollmayer, Schober, & Spiel, 2018).  Thus, rather than private schools conferring a 

greater advantage on males, it may actually be the case that some private schools slightly supressed 

the full maths potential of females.   

 

The strength of the association between private schooling and student attainment was weaker in the 

countries with lower levels of national development, and there were no similar associations between 

attendance at private schools and attainment at all in Indonesia.  The finding that private schools in 

the poorest societies might not have higher absolute levels of attainment supported the view that any 

apparent advantage was actually a function of students’ higher relative levels of ESCS and also 

underscored the previously made point that the association between social advantage and student 

attainment is proportional to the overall ESCS of the societies in which schools operate. 
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Turning now to independent schools, in the most developed non-OECD countries there was no 

association between attending an independent school and higher levels of attainment.  In middle and 

low income countries attendance at independent schools appeared to be negatively associated with 

student attainment.  Moreover, there was some evidence which suggested that in the least developed 

countries independent schools reduced the benefits associated with higher levels of student ESCS and 

compounded the negative impact of educational material shortages, associations seen most strikingly 

in Indonesia.   This may reflect the fact that independent schools in less developed countries are often 

the least well-funded (Tooley & Longfield, 2016) and often subject to less regulatory oversight 

(OECD/Asian Development Bank, 2015) which is why they may actually sustain or even increase social 

and educational inequalities (Newhouse & Beegle, 2006).  This is why the Indonesian government has 

concluded that increasing the number of independent schools may be counterproductive and it is 

instead is trying to grow public provision (Nababan et al., 2019).   

 

The findings of the present study suggest that the GERM prescribed increase in school diversity may 

only be suitable in more developed non-OECD countries which have educational systems sufficiently 

evolved to support all schools, but in these countries such measures may have little impact. In less 

developed countries the same GERM related measures which seek to increase school diversity by 

expanding the number of independent schools might actually be counterproductive. Overall, this 

would suggest that the GERM prescription for increased school diversity might not offer a globally 

effective model for reform. 

 

Educational Material Shortages 

Educational material shortages were associated with lower levels of student attainment for the whole 

sample, for the middle and low income countries and for FYROM and Indonesia consistent with 

previous studies (Ganimian & Murnane, 2016), but there were no similar associations for Trinidad & 

Tobago or the other highly developed countries.   
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Across the middle and low income groups there was a close parallel between the size of the 

association between educational material shortages and attainment and levels of national 

development such that the shortage of materials had its greatest impact in lower income countries 

consistent with earlier research (Glewwe et al., 2011).  In both middle and lower income countries the 

negative associations between educational material shortages and attainment were compounded for 

students with lower ESCS. This pattern of associations was consistent with previous findings from 

World Bank studies suggesting that educational material shortages are likely to have their greatest 

impact on the poorest students in developing countries (Fuller, 1987; Lockheed et al., 1986).  This may 

also account for the absence of any link between educational material shortages and attainment in 

the high income non-OECD countries, because once a country achieves developed status access to 

educational materials may increase and median levels of student ESCS may be sufficient to blunt the 

negative impact of any shortages that do occur.  If this is the case, then it is no surprise that GERM, 

with its roots in wealthy OECD countries, pays little regard to educational material shortages because 

such shortages are comparatively unimportant in those countries.  However, this also suggests that in 

countries where educational material shortages or other basic factors may have an impact on 

attainment then GERM may not offer a comprehensive or relevant template for reform.   

 

Teacher Certification 

Perhaps surprisingly, the proportion of teachers fully certified was not significantly associated with 

improved student attainment across or within any of the countries.  Clearly in any country the 

presence of better qualified teachers is likely to be beneficial and this is why countries like Indonesia 

and FYROM have taken steps to upskill their teachers (Bakiu et al., 2016; Fahmi, et al., 2011; Harjanto, 

et al., 2018; Pantic, 2012; Pantić et al., 2011; Raihani & Sumintono, 2010).  It seems reasonable that 

support for teacher development should form part of any reform package in developing countries 

(Glewwe et al., 2016), and the lack of an association between teacher certification and student 
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attainment in the present research may actually indicate support for the view that teacher quality only 

becomes a significant issue when there are sufficient teachers for performance differentiation (Arias 

Ciro & Torres García, 2018), though further research would be needed to confirm this point. 

 

Principal Leadership Effectiveness 

The effectiveness of principals’ leadership did not have an association with student attainment in 

Trinidad & Tobago or FYROM or any of the transnational comparisons, so only in Indonesia was the 

leadership of the principal associated with student attainment.  This may have been because in 

Indonesia the poor implementation of SBM in public schools or the large percentage of independent 

schools has placed a greater onus on principals to manage a portfolio of complex relationships and 

issues (Koo & Park, 2018).  However, in light of the research highlighting the importance of principals’ 

leadership in raising student attainment (Takeda et al., 2014) it seems unlikely that leadership was 

unimportant elsewhere.  Yet, the fact that even in an anglophone, high income country such as 

Trinidad & Tobago there was no association between principals’ leadership effectiveness and student 

attainment may be instructive.  One reason the SEMP programme was unsuccessful was because it 

attempted to impose international models of school leadership that were not suitable for Trinabogian 

schools (Joseph, 2010).  After SEMP, locally conducted research suggested that successful Trinabogian 

principals possessed some characteristics not found among principals from western nations  (De Lisle 

et al., 2019).  In other non-OECD and developing countries principals’ styles of leadership may also 

differ from what might be considered western norms (Nir & Hameiri, 2014; Takeda et al., 2014; Xia, 

Gao, & Shen, 2017).  This raises the possibility that the lack of association between principals’ 

leadership and student attainment in the present research was not because leadership was 

unimportant, but because the PISA School Questionnaire was not capturing all the aspects of 

leadership relevant in some non-OECD countries. 
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PISA  

PISA is a product of the OECD, developed in the context of GERM, which captures information based 

on western norms and expectations (Elliott, Stankov, Lee, & Beckmann, 2019). If the PISA School 

Questionnaire did not capture or reflect aspects of leadership that might be relevant to countries 

outside the OECD, then this may be equally true for other scales. This raises the possibility that the 

relatively modest associations found between the variables of interest and student attainment may 

have been due to the fact that the School Questionnaire was not construct valid outside OECD nations.   

Given that, as Elliott and colleagues (2019) point out, PISA scales are designed to tap constructs that 

are relevant to GERM, this also implies that GERM may not be valid outside the countries of the OECD. 

The OECD may already have implicitly acknowledged this possibility through its PISA for Development 

initiative (OECD, 2016c) which includes a Contextual Questionnaire containing items that “were drawn 

from PISA and other international and regional studies, or were developed in consultation with the 

PISA-D participating countries.” (OECD, 2019b, 3:5).  The inclusion of items from outside the existing 

PISA could be seen as suggesting that even the most ardent promoters of GERM may be beginning to 

acknowledge that GERM may not provide a comprehensive template for reform in non-OECD 

countries.   

 

Limitations 

The present study was based upon a single survey at a particular point in time, but using such cross-

sectional data means it is impossible to capture any causal relationship and that is why mention of 

such predictive relationships has been carefully avoided.  Although the variables of interest did  exhibit 

a range of associations with student attainment, without replication in other samples, ideally using 

time series data, any findings reported here are at best tentative. 

 

All the school level variables were drawn from the PISA School Questionnaire and any survey which 

relies on a single respondent may be unreliable (Blasius & Thiessen, 2015). Principals’ faulty memory 
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for what has taken place over the previous year may lead to inaccurate responses (Walentynowicz, 

Schneider, & Stone, 2018) and there may even be deliberate distortion of the information provided 

despite the fact that PISA responses are anonymised (Dalal & Hakel, 2016).  

 

The analyses reported here were constrained by the availability of data sufficient to meet the aims of 

this research.   Across PISA cycles there is a surprisingly large variation in participating non-OECD 

jurisdictions, as well as frequent changes in the PISA School Questionnaire items and the ways in which 

aggregate indices are calculated.  This made it impossible to construct a consistent sample of non-

OECD countries across PISA cycles with which to investigate the associations between all the school 

level variables of interest and student attainment.  Moreover, despite the fact that the deletion of 

cases with missing data is recommended by the OECD (2009), there is always the possibility that 

removing cases may impact the quality of the findings (Graham, 2009), though in large samples such 

as those used here the application of the appropriate sampling weights should correct for missing 

cases (Cheema, 2014). 

 

Future Research 

It would obviously be beneficial if future research were able to address the limitations set out above 

by constructing a large and consistent time-series dataset.  However, previous research which has 

attempted to do this has had to use widespread imputation and a range of econometric methods 

which are not suitable for data with a hierarchical structure like the PISA survey (Komatsu & Rappleye, 

2017), so it will undoubtedly be a challenge. 

 

As discussed at the outset, most research using PISA data is conducted on large international samples 

which have a majority of developed OECD countries.  The present study suggests that there are 

variations between countries at different levels of development, and that even what holds true within 

those broad groupings may not be true at the level of individual countries.  This implies that any future 
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research on PISA should take this diversity into account and rather than simply relying upon senate 

weights to ensure “each country as an equal contributor to an estimate.” (Stapleton, 2014, p. 367) 

perhaps due regard must also be given to the fact that overall PISA samples may be inherently 

weighted towards wealthier developed countries that are different in many ways to those which are 

developing. 

 

The results reported here suggest that there are other variables outside both GERM and the present 

study which may be salient to student attainment and further research is needed to identify what 

these may be.  Such research might also consider the extent to which the PISA School Questionnaire, 

and for that matter the PISA for Development Contextual Questionnaire, are capturing information 

about the key variables associated with student attainment and how far those variables are globally 

construct valid. 

 

The present study and the literature adduced for it suggest that principals may have an impact on the 

success of any improvement programme in developing countries and that leadership attributes in non-

OECD countries may differ from those in western countries.  Future research could seek to clarify 

exactly which aspects of school leadership may be internationally  generic and which specific to levels 

of national development, global regions or even individual countries.  This would not only inform 

educational reform programmes, it might also help to harness the full potential of the people who 

may be most important to ensuring that reforms in developing countries succeed (Takeda et al., 2014).  

 

It has been consistently shown that a lack of resources and poor teacher quality have significant 

impacts on student attainment in developing countries  (Fuller, 1987;Glewwe et al., 2011) so it seems 

only logical that these factors should be given some consideration during the planning of any 

educational reform package.  Therefore, it might be helpful to conduct further research to contrast 

the costs and potential benefits of implementing GERM inspired initiatives versus programmes such 
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as those that were domestically led in Trinidad & Tobago, FYROM and Indonesia and which sought to 

address alternative areas of reform.  Such research might identify how international funding could be 

best directed to those measures likely to have the maximum impact on student attainment in the 

countries concerned. 

 

Conclusions 

The present study set out to assess the global effectiveness of GERM with a particular emphasis on 

the associations between student attainment and school external accountability, autonomy and 

institutional diversity in non-OECD countries which had implemented GERM related reforms.  The 

findings discussed above suggest that some features of  GERM may have been effective in these non-

OECD countries and may, therefore, be potentially globally effective.  However, the findings presented 

here also suggest that some aspects of GERM may at best have been neutral and at worst may have 

been counterproductive in some of these countries. 

 

All forms of accountability were associated with higher student attainment.  External accountability 

was found to be most positively associated with student attainment in high and middle income non-

OECD countries, and in the least developed countries internal accountability was associated with 

higher levels of student attainment.   Although the GERM model of external accountability through 

league tables is perhaps not globally generalisable to countries where, for example, it could be divisive, 

the GERM promoted principle of accountability does appear to be globally effective. 

 

In the more developed countries school autonomy was broadly neutral, in middle income countries 

autonomy appeared to be beneficial, but in the least developed countries autonomy was associated 

with lower student attainment.  The present study does not provide sufficient evidence to explain the 

underlying causes of these different associations, but it does suggest that school autonomy may not 

be universally beneficial.  Therefore, although the GERM prescription of increasing school autonomy 



 

74 
 

may be valid in some countries, it does not appear that more school autonomy is likely to be an 

effective means to raise student attainment in all countries. 

 

Across all levels of national development attendance at fee-paying private schools was associated with 

high student attainment, but these higher attainment levels appeared to be related to the higher ESCS 

of students attending private schools and they were to some extent constrained by the economic 

development levels of the countries concerned.  In the high income non-OECD countries school 

diversity in terms of government-funded independent schools had no clear association with student 

attainment, and in middle and low income countries attendance at independent schools was 

associated with lower levels of student attainment.   Given that conventional public schools appeared 

to be associated with higher levels of maths attainment than independent schools across most 

countries, irrespective of national development levels, it would seem that, contrary to the 

prescriptions of GERM, public schooling may be the best means of raising educational attainment in 

some non-OECD countries. 

  

At first sight the principles upon which GERM is based, namely that schools should be accountable, 

schools should be autonomous, and that there should be a diversity of school provision appear 

unarguable.   However, the present study did not find clear-cut evidence that the measures of external 

accountability, school autonomy and institutional diversity most associated with GERM were 

consistently and positively associated with student attainment within and between non-OECD 

countries at varying levels of national development.  Furthermore, despite the fact that the 

educational systems included in the present research had all undertaken some GERM inspired 

reforms, the GERM related  variables did not explain a substantial amount of the variance in student 

attainment between or within the countries examined, and it was also clear that other factors such as 

educational material shortages might be more salient to student attainment in less developed 

countries.  Overall, it appears that aspects of the reforms promoted by GERM may be beneficial in 
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some countries, but in the absence of any compelling evidence that all the measures associated with 

GERM are consistently associated with higher levels of student attainment across and within all, or 

even a majority, of the countries studied in the present research, it must be concluded that GERM 

may not be globally effective. 
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Appendix I – PISA 2015 Materials 

PISA 2015 database : https://www.oecd.org/pisa/data/2015database/ 
 
PISA 2015 Student Questionnaire:  
https://www.oecd.org/pisa/data/CY6_QST_MS_STQ_CBA_Final.pdf 
 
PISA 2015 School Questionnaire: https://www.oecd.org/pisa/data/CY6_QST_MS_SCQ_CBA_Final.pdf 
 
PISA 2015 Questionnaire Codebook: 
 https://www.oecd.org/pisa/data/2015database/Codebook_CMB.xlsx 
 
PISA 2015 Student Questionnaire SPSS datafile: 
https://webfs.oecd.org/pisa/PUF_SPSS_COMBINED_CMB_STU_QQQ.zip 
 
PISA 2015 School Questionnaire SPSS datafile: 
https://webfs.oecd.org/pisa/PUF_SPSS_COMBINED_CMB_SCH_QQQ.zip 
 
 

 

  

https://www.oecd.org/pisa/data/2015database/
https://www.oecd.org/pisa/data/CY6_QST_MS_STQ_CBA_Final.pdf
https://www.oecd.org/pisa/data/CY6_QST_MS_SCQ_CBA_Final.pdf
https://www.oecd.org/pisa/data/2015database/Codebook_CMB.xlsx
https://webfs.oecd.org/pisa/PUF_SPSS_COMBINED_CMB_STU_QQQ.zip
https://webfs.oecd.org/pisa/PUF_SPSS_COMBINED_CMB_SCH_QQQ.zip
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Appendix II – SAS PROC MIXED 

 
SAS© Studio is made freely available to researchers: 
https://www.sas.com/en_us/software/on-demand-for-academics.html 
 
 
The SAS PROC MIXED procedure fits a variety of mixed linear models to data and allows the estimation 
of fixed-effects parameters and covariance parameters for nested data: 
https://support.sas.com/documentation/onlinedoc/stat/141/mixed.pdf 
 
 
Example code and output: 
 
/*COMBINED FINAL MODEL*/ 
PROC MIXED DATA=MEA.COMBINED NOCLPRINT METHOD=ML COVTEST; 
WEIGHT NSENWT;  
CLASS cntschid schltype cntryid  incgp; 
MODEL PV1MATH =  gender escs  schltype edushort aext aint apar incgp gender*schltype /solution; 
RANDOM INTERCEPT gender escs /subject=cntschid (cntryid); 
RANDOM INTERCEPT escs schltype /subject=cntryid; 
RUN; 
 

The Mixed Procedure 
 

Model Information 

Data Set MEA.COMBINED 

Dependent Variable PV1MATH 

Weight Variable NSENWT 

Covariance Structure Variance Components 

Subject Effects CNTSCHID(CNTRYID), CNTRYID 

Estimation Method ML 

Residual Variance Method Profile 

Fixed Effects SE Method Model-Based 

Degrees of Freedom Method Containment 

Dimensions 

Covariance Parameters 7 

Columns in X 16 

Columns in Z per Subject 815 

Subjects 12 

Max Obs per Subject 8575 

Number of Observations 

Number of Observations Read 57074 

Number of Observations Used 57074 

Number of Observations Not Used 0 

https://www.sas.com/en_us/software/on-demand-for-academics.html
https://support.sas.com/documentation/onlinedoc/stat/141/mixed.pdf
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Iteration History 

Iteration Evaluations -2 Log Like Criterion 

0 1 690091.75229319   

1 4 670715.40645009 . 

2 1 670583.39666491 0.00015739 

3 1 670526.57017037 0.00007433 

4 1 670499.08827639 0.00004126 

5 1 670483.85391161 0.00002155 

6 1 670475.98198341 0.00001000 

7 1 670472.37742934 0.00000395 

8 1 670470.98370087 0.00000112 

9 1 670470.60999230 0.00000014 

10 1 670470.56606916 0.00000000 

Convergence criteria met. 

Covariance Parameter Estimates 

Cov Parm Subject Estimate 
Standard 

Error 
Z Value Pr > Z 

Intercept CNTSCHID(CNTRYID) 1729.68 69.0389 25.05 <.0001 

GENDER CNTSCHID(CNTRYID) 205.60 29.0861 7.08 <.0001 

ESCS CNTSCHID(CNTRYID) 64.1232 7.8827 8.15 <.0001 

Intercept CNTRYID 1621.99 734.69 2.21 0.0136 

ESCS CNTRYID 29.6314 12.6842 2.30 0.0109 

SCHLTYPE CNTRYID 113.95 89.5662 1.27 0.1025 

Residual   5195.40 31.8942 162.89 <.0001 

Fit Statistics 

-2 Log Likelihood 670470.6 

AIC (Smaller is Better) 670510.6 

AICC (Smaller is Better) 670510.6 

BIC (Smaller is Better) 670520.3 

Solution for Fixed Effects 

Effect SCHLTYPE INCGP Estimate 
Standard 

Error 
DF t Value Pr > |t| 

Intercept     445.73 21.7323 0 20.51 . 

GENDER     5.9682 0.9467 1583 6.30 <.0001 

ESCS     12.5131 1.6144 0 7.75 . 

SCHLTYPE 1   22.5529 8.3463 0 2.70 . 

SCHLTYPE 2   -9.8529 9.3740 0 -1.05 . 

SCHLTYPE 3   0 . . . . 

EDUSHORT     -5.3240 0.9580 52E3 -5.56 <.0001 

AEXT     6.9090 2.4803 52E3 2.79 0.0053 

AINT     7.9182 3.0830 52E3 2.57 0.0102 
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Solution for Fixed Effects 

Effect SCHLTYPE INCGP Estimate 
Standard 

Error 
DF t Value Pr > |t| 

APAR     7.5939 3.5626 52E3 2.13 0.0331 

INCGP   1 -61.8354 29.8547 52E3 -2.07 0.0383 

INCGP   2 -67.3667 29.7736 52E3 -2.26 0.0237 

INCGP   3 0 . . . . 

GENDER*SCHLTYPE 1   5.8794 2.3551 52E3 2.49 0.0102 

GENDER *SCHLTYPE 2   6.6413 2.4731 52E3 2.67 0.0075 

GENDER *SCHLTYPE 3   0 . . . . 

Type 3 Tests of Fixed Effects 

Effect Num DF Den DF F Value Pr > F 

GENDER 1 1583 85.72 <.0001 

ESCS 1 0 60.07 . 

SCHLTYPE 2 0 5.74 . 

EDUSHORT 1 52E3 30.91 <.0001 

AEXT 1 52E3 7.76 0.0053 

AINT 1 52E3 6.60 0.0102 

APAR 1 52E3 4.54 0.0331 

INCGP 2 52E3 3.15 0.0430 

GENDER *SCHLTYPE 2 52E3 5.79 0.0031 

 
 


