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ABSTRACT ARTICLE HISTORY
Educational scholars have argued for fair pedagogical practices in Received 31 October 2020
response to the learning needs of diverse students. While Accepted 27 May 2022
pedagogical fairness has been widely advocated, few studies

have systematically assessed its impact on student learning, and p A ) .

- - . edagogical fairness;
even fewer have examined pedagogical fairness from a school immigrant pupils;
organisational perspective. To narrow this gap in research, the educational equity; school
current study develops an expansive conceptualisation of culture; school leadership
pedagogical fairness as an integral part of organisational culture,
which varies by school. Our data, gathered from 7,746 immigrant-
background students attending 563 schools in six East Asian
societies, were analysed based on a hierarchical linear model
explaining their academic performance as a function of
pedagogical fairness in terms of both teacher practice and school
culture. The results suggest that fair pedagogy can effectively
help immigrant children succeed in school. It is particularly
notable that pedagogical unfairness embedded in school culture
is negatively associated with the academic performance of
immigrant children, even after controlling for unfair pedagogical
practices exercised by individual teachers. These findings suggest
that implementing fair pedagogy is not simply the responsibility
of individual teachers; it is also the responsibility of school
leaders, as they are in the position to substantially influence the
school as an organisational whole.

KEYWORDS

Introduction

School reform in pursuit of educational equity is rooted in the axiomatic credo that edu-
cation should empower all learners fairly. John Amos Comenius was one of the earliest
advocates of universal education in this regard. He initiated the quest for a ‘great didac-
tic’, which he described as ‘the whole art of teaching all things to all [children] ... with the
greatest enjoyment’ for each child (Comenius, 1657/1896, 157)." Today, the notion of
universal education, coupled with the ideal of educational equity, has evolved into an
ethic of fairness and inclusion. This urges educators to use varied approaches to teaching
in response to each child’s unique strengths and needs (Grant and Sleeter 2011; Paine,
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Blomeke, and Aydarova 2016). Some educational scholars even consider teaching a
moral act to achieve the ‘goal of fairness’ (Paley 1990, xii).

A key element of fair teaching is ensuring all students feel as welcomed and included
as possible, without being pressured to alter their authentic selves (Banks and Banks
1995; Gonzalez, Moll, and Amanti 2005). However, the extant literature suggests that
fair teaching cannot be implemented successfully at a school unless a culture of fairness
becomes an integral element in all aspects of the school (Capper 2019; Lopez 2016). The
development of fair teaching as a sustainable practice depends on the school’s capacity to
develop a school culture that valorises the full learning potential of every student. In
other words, the school must be conceived of as an inclusive space in terms of not
only educational practices, but also administrative processes. In this light, achieving ped-
agogical fairness is not simply the responsibility of individual teachers; pedagogical fair-
ness can only grow within an inclusive and anti-oppressive school culture.

Fair pedagogy—or ‘equity pedagogy’, a term more commonly used in multicultural
education literature—has usually been viewed as a teaching practice or competency
that individual teachers demonstrate in their classrooms. Such a perspective reflects
the crucial nature of fair pedagogy as a repertoire of pedagogical beliefs, knowledge,
and strategies that needs to be effectively implemented by individual teachers (Gay
2010; Gonzalez, Moll, and Amanti 2005; Ladson-Billings 1995). Viewing fair pedagogy
as an indicator of individual teacher quality is helpful because it draws our attention
to the importance of teachers’ readiness to work with diverse students, revealing the
complex ways in which an individual teacher’s classroom practices influence students’
learning experiences.

However, an alternative perspective highlighting the organisational nature of teaching
quality has been emerging in recent decades of research. In particular, several organis-
ational attributes of teaching quality, such as shared values, relational trust, and pro-
fessional interactions in a school, have been found to be consequential to school
effectiveness and improvement (Bryk and Schneider 2003; Ham, Kim, and Kim 2019;
Youngs and King 2002). In this respect, we posit that fair pedagogy may be viewed alter-
natively as an organisational attribute that encompasses the collective beliefs, knowledge,
and efforts shared by teachers in a school. In other words, while fair pedagogy concerns
multiple aspects of teaching and learning, the current study focuses on the cultural ‘eco-
system of relations that make up classroom life’ (Cooper 2009, 94), especially in terms of
the collective ethos about the relationship between teachers and students.

Specifically, this study asks: how does fair pedagogy influence the academic perform-
ance of immigrant-background students? In other words, does fair pedagogy result in a
better chance for immigrant-background children to succeed in school? We chose to
focus on immigrant-background children for two reasons. First, it has been well docu-
mented that ‘in most countries, immigrant students lag behind native students in per-
formance; in many countries, the difference is considerable’ (Jakubowski 2011, 1). This
performance gap is not entirely due to socioeconomic differences. Even after accounting
for socioeconomic status, immigrant-background students often still underperform in
many countries (Ham, Song, and Yang 2020; Schnepf 2007). Second, increased human
flow across national borders has become an integral feature of the world today due to
the consolidation of globalisation. The consequent reconfiguration of the socioeconomic
landscape has altered our school life profoundly. East Asian societies are no exception. In
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recent decades, East Asian societies have developed a range of policies for the socioeco-
nomic integration of immigrants and their children. Recent policy developments have
increasingly emphasised helping immigrant-background children succeed in school.

In response to the learning needs of diverse students, educational scholars have argued
for fair pedagogy, whereby teachers are encouraged to use a range of instructional strat-
egies that cater to the learning needs and cultural assets of diverse groups of students
(Gonzalez, Moll, and Amanti 2005; Ladson-Billings 1995). While fair pedagogy has
been widely advocated and practiced in many classrooms worldwide, few studies have
systematically examined its impact on student performance, and even fewer have decon-
structed fair pedagogy into multi-layered attributes that encompass both instructional
practice and organisational culture. In an effort to narrow this research gap, the
current study examines the relationship between the practices of fair pedagogy—not
only as an individual teacher competency, but also as a school organisational quality—
and the educational performance of immigrant students.

East Asian multicultural context of fair pedagogy

Ensuring educational equity for all students regardless of ethno-cultural identities has
recently become an important policy priority in a range of East Asian countries (Cha,
Ham, and Lee 2018). Such policy development is a response to changing demographic
landscapes. As noted in a report by the International Organisation for Migration
(IOM 2018), ‘Eastern Asia is in the midst of unprecedented demographic change. ...
Countries such as Japan are already undergoing negative population growth, while the
Republic of Korea has the lowest birth rate and the fastest-ageing population profile
among OECD countries. ... These realities [raising concerns about increasing health
care costs and decreasing labour productivity] are promoting policymakers to reassess
historically restrictive approaches towards immigration’ (59). The traditional notion of
cultural homogeneity, which was once actively used as an ideological tool for social inte-
gration in some East Asian countries, is now often considered a burden to overcome in
order to embrace diversity in society.

The renewed importance of educational diversity and equity in East Asia is, however,
not entirely due to demographic changes. It is also due to the global circulation of policy
discourse emphasising educational equity for all children. An array of global agendas for
education proposed by internationally networked agencies and experts serve as norma-
tive guidelines and recipes for policy development in many countries, resulting in a high
level of isomorphism in policy institutionalisation across countries (Cha, Ham, and Yang
2017; Ramirez, Bromley, and Russell 2009). All children, viewed as equal future citizens
possessing unique individual personhoods, are understood to be equally entitled to edu-
cational opportunities. Today, any form of educational exclusion of immigrant-back-
ground children would attract criticism both domestically and internationally.

Further, the special —often excessive—value placed on education in many East Asian
societies, which is embedded deeply within the cultural and economic contexts of those
countries, is partly a manifestation of the societal expectation that all students should
engage in learning in a fair manner, with chances of upward social mobility distributed
equally in education (Seth 2002; Teng, Manzon, and Poon 2019). In this respect, promot-
ing fair pedagogy is accordant with a broader reform effort to achieve a heightened level
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of educational equity. Educators and researchers have emphasised the importance of
educational policies and practices involving a range of intervention programme packages
for not only immigrant-background children, but also their teachers, parents, and neigh-
bourhoods in helping these children obtain integrated support from a larger social
ecology.

We hope that the current study, intended primarily as an effort towards an expansive
reconceptualisation of fair pedagogy, may contribute to a better understanding of East
Asia as a newly emerging context of educational reform movements that are progressing
towards a greater level of inclusivity and embracement of cultural diversity. Specifically,
we emphasise that the concept of fair pedagogy deserves close attention in the context of
East Asian multicultural developments for two interrelated reasons. First, fair pedagogy
must be re-tested to check if it can serve as a useful concept in non-Western contexts.
Since the concept of fair pedagogy was first proposed and subsequently developed
mostly in North American contexts, it is important to examine whether the usefulness
of the concept holds in East Asia despite contextual differences. Second, the predomi-
nantly North American concept of fair pedagogy has evolved primarily as a normative
notion rather than a measurable construct, which has deterred researchers from system-
atically examining its impact. The present study is a pioneering attempt towards system-
atically assessing the impact of fair pedagogy by operationalising this concept into
measurable variables.

Conceptual perspectives and hypotheses
Fair pedagogy as a teacher competency: the dominant perspective

Few would disagree that ‘establishing caring [and fair] relationships with every student
may be the most important thing a teacher can do to [help all students attain] high
achievement’ (Grant and Sleeter 2011, 95). It has been well documented that children’s
academic performance is affected by various factors related to teachers, including their
expectations of their students (van den Bergh et al. 2010; Weinstein 2002). Research
has shown that teachers’ expectations often differ depending on students’ social identity
markers, which reflect their cultural and economic backgrounds (Janssen et al. 2012;
McCombs and Gay 2001). According to widely circulated stereotypical presumptions,
teachers often—whether consciously or unconsciously—attribute the poor performance
of some children to their group characteristics, which have been essentialised through
simplistic categorisations. Teachers’ differential expectations towards students can struc-
ture their learning opportunities, thereby influencing their academic outcomes in an
inequitable manner.

Such differential treatment may well be considered discrimination against those stu-
dents who shoulder the burden of lower expectations, and consequently receive less
attention from teachers. Teachers’ differential treatment is not merely idiosyncratic indi-
vidual behaviour; it often represents forms of social exclusion that have permeated
broader layers of society. It has been documented that teachers’ lower expectations are
more likely to manifest when a lesser degree of home-school congruence or greater
degree of sociocultural mismatch exists (Benner and Mistry 2007; Janssen et al. 2012).
This partly accounts for why minority students often report being treated unfairly by
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teachers because of their backgrounds. Students’ perception of discrimination by tea-
chers may have various detrimental effects. A sense of being discriminated against by tea-
chers may result in ‘lower self-esteem, decreased academic motivation, increased racial
mistrust, problem behaviours, and greater levels of anger and depressive symptoms’
(Harlin, Sirota, and Bailey 2009, 256), which may contribute to poor academic
performance.

In an effort to make classrooms more equitable for all students, educational scholars
have argued for fair pedagogy, which is widely understood as ‘teaching strategies and
classroom environments that help students from diverse racial, ethnic, and cultural
groups attain the knowledge, skills, and attitudes needed to function effectively within,
and help create and sustain, a just, humane, and democratic society’ (Banks and Banks
1995, 152). The first and most important step towards such fair pedagogy is to eliminate
unfair teaching practices. Unfair practices are likely to occur when teachers have either
differential expectations or discriminatory attitudes towards students based on their
socioeconomic, cultural, or demographic backgrounds (Gay 2013; Ladson-Billings
1995). Teachers should be self-critical and avoid conferring any advantages or disadvan-
tages to particular students to provide equitable learning opportunities for all students
(Nieto 2000; Sleeter 2013).

Culturally responsive teaching is a form of fair pedagogy used ‘to improve the per-
formance of underachieving students from various ethnic groups—one that teaches to
and through their personal and cultural strengths, their intellectual capabilities, and
their prior accomplishments’ (Gay 2010, 26). Culturally responsive teachers are able to
help students ‘accept and affirm their cultural identity while developing critical perspec-
tives that challenge inequities that schools (and other institutions) perpetuate’ (Ladson-
Billings 1995, 469). Culturally responsive teachers thus reject ‘pathological and deficient
perceptions of students and communities of colour’ (Gay 2013, 54) and instead capitalise
on diversity to enrich student learning. Teachers who are skilled in culturally responsive
teaching understand the importance of ‘using the cultural knowledge, prior experiences,
frames of reference, and performance styles of ethnically diverse students to make learn-
ing encounters more relevant to and effective for them’ (Gay 2010, 31).

Based on the perspective that views fair pedagogy as a teacher competency—or an
aspect of teacher quality—that should be demonstrated by individual teachers, the fol-
lowing hypothesis has been implicitly assumed and extensively employed in prior litera-
ture: Among immigrant-background children, those who are treated more fairly by
teachers will perform better (Hypothesis 1). This popular hypothesis explains why
teacher education interventions—i.e. pre-service teacher preparation and in-service pro-
fessional development—are often emphasised as instrumental for nurturing teachers’
awareness of fair pedagogy and their capacity to implement it.

Fair pedagogy as a school characteristic: an alternative conceptualisation

As many educators would agree, ‘where the curriculum falls short in addressing the needs
of all students, teachers must provide a bridge; where the system reflects cultural and lin-
guistic insensitivity, teachers must demonstrate understanding and support. ... By so
doing, teachers fulfil their responsibility to all their students’ (Richards, Brown, and
Forde 2004, 8). Considering the marked impact that teachers can have on students,
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fair pedagogy is a pressing notion that urges teachers to revisit their own pedagogical
assumptions critically in order to make the task of teaching a more inclusive and just
endeavour. We agree that teachers’ competence in fair pedagogy is an important
aspect of teaching quality. Certainly, teacher education reforms worldwide emphasising
teachers’ professional expertise in instructing diverse students epitomise a growing
degree of global discursive legitimacy of equity-based pedagogy (Darling-Hammond
2021; Paine, Blomeke, and Aydarova 2016).

We, however, argue that along with the teacher competency perspective, fair pedagogy
needs to be understood from a school organisational perspective. If we understand fair
pedagogy exclusively as a modality of teaching, we either implicitly or explicitly
assume that teachers are ultimately responsible for ensuring equity in student learning.
This assumption carries the risk of attributing educational inequity to individual tea-
chers, thereby diverting our attention from other causes of inequity (Berliner 2009;
Kennedy 2010). In the current study, we posit that fair pedagogy is not simply an instruc-
tional practice. Rather, we postulate that fair pedagogy can be understood more compre-
hensively if it is considered both an attribute of individual teachers and a school-wide
ethos. Equity-based instructional practices cannot be implemented successfully within
a school unless inclusive and fair practices become an integral part of all aspects of the
school, which combine to constitute the school’s culture.

The capacity of a school to build a welcoming environment for all students might very
well be the crucial component for the effective implementation of fair pedagogy. Educa-
tors ‘nowadays shoulder responsibility for shaping their organisations in ways that value
and integrate heterogeneous groups into successful learning communities for all’
(Dimmock and Walker 2005, 4). The development of equitable and inclusive teaching
into a sustainable practice at a school depends significantly on the organisational capacity
of the school to build a fair school culture for all students (Ham, Kim, and Lee 2020; Riehl
2000). In this respect, we posit that attaining cultural responsiveness in teaching is not
simply the responsibility of individual teachers; insofar as cultural responsiveness
deserves to be understood as an integral and sustainable feature of good teaching, a
high level of cultural responsiveness can only germinate within a culturally inclusive
and anti-oppressive school culture that supports such good teaching.

Such an inclusive school culture can be effectively built and sustained only when a col-
lective effort is made, given that school culture is a set of shared norms and values that
translates into certain patterns of educational practices. To develop a ‘culturally respon-
sive school culture’ (Khalifa 2018, 139), educators ‘need to act agentically ... to achieve
socially just learning environments for all children ... [by] replac[ing] deficit thinking
with deep and meaningful relationships’ (Shields 2004, 127-128). To this end, both
policy and practice should be non-exclusionary for all members of the school commu-
nity. The school must be conceived of as an inclusive space in terms of educational
goals and practices. In order ‘to create spaces in which children may feel comfortable
bringing the totality of their lived experiences into the learning situation’ (Shields
2004, 118), an organisational approach that integrates fair pedagogy as an important
feature in all aspects of the school is needed.

Based on the organisational perspective discussed above, the following hypothesis is
proposed: Among immigrant-background children, those who attend schools that are
characterised by a school-wide culture of pedagogical fairness will perform better, with
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the culture of fairness being defined as children’s collective perception of non-discrimi-
natory school practices for all students (Hypothesis 2). Unlike the conventional hypoth-
esis (Hypothesis 1), this alternative hypothesis considers the possibility that fair pedagogy
can be better conceptualised if it is understood as a school-level/organisational quality as
well as a teacher-level/individual competency.

Data and method
Data

The data source for this study was the Programme for International Student Assessment
(PISA) 2015.> The PISA 2015 project compiled student performance data across a wide
range of countries. Further, extensive information was also collected about individual
students’ school life and their home and school environments. Administered by the
Organisation for Economic Co-operation and Development (OECD), the PISA 2015
project gathered data from all OECD member states as well as a range of other
countries/economies. The sampling strategy was designed to provide accurate estimates
of the nationally representative 15-year-old student population of each country. The
school enrolment of children of this age was nearly universal in almost all participating
countries, which enabled us to analyse the data on a cross-nationally comparable basis.

We used a subset of the PISA 2015 data that included 7,746 immigrant-background
students from 563 schools. Each student in our dataset had at least one foreign-born
parent. Each student was living in one of the following East Asian societies: China ML
(mainland China), Hong Kong, Japan, Macao, South Korea, and Taiwan, listed in alpha-
betical order.” These six societies were all participating economies from East Asia in PISA
2015, and each participated as a separate territorial/regional unit. For the maximum util-
isation of the data as well as for analytic convenience, we treated all these societies as indi-
vidual countries, regardless of sovereignty or issues related to political relations.

Variables

All variables used in this study are defined in Table 1. First, the dependent variable in this
study was the student performance (Perform) of immigrant-background children. Both
mathematics and reading performance measures were used separately. In other words,
the same set of analyses was repeated using these two different performance measures.
This analytic strategy was used to check the robustness of the result patterns regardless
of performance measures.

Two main independent variables were used to explain student performance: unfair
treatment by teachers (UnfairTchr) and unfair school culture (UnfairSchl). The former
was a measure of student-perceived unfair treatment by teachers for each student,
while the latter was students’ collective perception of unfair treatment by teachers
at each school. These two measures were based on responses to four student survey
items (e.g. ‘Teachers gave me the impression that they think I am less smart than I
really am.’), as presented in Table 2. Those items captured ‘the extent to which stu-
dents perceive[d] their teachers as [unfair and un]caring persons’ (Banks and Banks
1995, 154). The central difference between these two measures lay in the levels of
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Table 1. Definitions of variables.

Variable

Definition

Dependent variables
Student performance (Perform)

Main independent variables
Unfair treatment by teachers
(UnfairTchr)
Unfair school culture
(UnfairSchl)

Control variables

Parent education level
(ParentEd)

Foreign-born father (Img_Fa)

Foreign-born mother (Img_Mo)

Home language different
(DifLang)

Immigration at an early age
(ImgEarly)

Female student (Female)

PISA scores in math and reading, each on a scale with an international mean of 500
score points and a standard deviation of 100 score points.

Student-perceived unfair treatment by teachers based on responses to four student
survey items (student mean).

Collective perception of unfair treatment by teachers at a school, based on four
student survey items responded to by all students, irrespective of background
(school-level aggregate mean).

Highest education level of parents in the International Standard Classification of
Education (ISCED).

The student has a foreign-born father and a native-born mother (=1 vs 0), with the
reference group being students whose parents are both foreign-born (Img_Both =
1).

The student has a foreign-born mother and a native-born father (=1 vs 0), with the
reference group being students whose parents are both foreign-born (Img_Both =
1).

The main language used at home is different from the language of assessment at
school (=1 vs 0).

The student has lived in this country for ten years or more (=1 vs 0), irrespective of
whether he/she is native-born or foreign-born.

Female student (=1 vs 0).

analysis. While the former measure was the student-level mean of the six items based
on the responses of immigrant-background children, the latter was the school-level
aggregate mean based on all students’ responses, irrespective of background. Both
variables appeared to be acceptably valid and reliable measures in all six countries
observed, as suggested by the factor loadings and McDonald’s (1999) omega coefhi-
cients reported in Table 3.

As informed by previous studies on the relationships between student background and
educational performance (e.g. Zhou et al. 2017), an array of control variables was used.
These variables included parents’ characteristics, such as their highest education level
(ParentEd) and their immigrant background in terms of whether the father (Img_Fa),
mother (Img_Mo), or both (Img_Both) were foreign-born. In addition, whether the
main language used at home differed from the main official language used at school
(DifLang) was considered to control for language environment differences among chil-
dren. Further, children’s length of stay in the current country of residence (ImgEarly)
and their gender (Female) were also taken into account. Descriptive statistics of all
these variables—i.e. dependent, main independent, and control variables—are presented
in Table 4.

Table 2. Iltems measuring student-perceived unfairness in teaching.

Item 1. Teachers said something insulting to me in front of others.

Item 2. Teachers gave me the impression that they think | am less smart than | really am.
Item 3. Teachers disciplined me more harshly than other students.

Item 4. Teachers ridiculed me in front of others.

Note: For each item, response options ranged from ‘never or almost never’ (= 1) to ‘once a
week or more’ (=4).
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Table 3. Factor loadings and McDonald’s omegas for student-perceived unfair treatment by teachers.

China ML Hong Kong Japan Macao South Korea Taiwan
Factor loading
Item 1 0.80 0.80 0.77 0.80 0.87 0.83
(0.81) (0.80) (0.88) (0.78) (0.99) (0.86)
Item 2 0.43 0.45 0.66 0.50 0.46 0.44
(0.47) (0.47) (0.72) (0.49) (0.19) (0.35)
Item 3 0.47 0.72 0.75 0.53 0.69 0.57
(0.52) (0.71) (0.83) (0.49) (0.86) (0.49)
Item 4 0.89 0.83 0.72 0.83 0.89 0.84
(0.93) (0.82) (0.93) (0.83) (0.92) (0.82)
McDonald's w
0.69 0.78 0.81 0.73 0.78 0.72
(0.78) (0.78) (0.90) (0.72) (0.81) (0.69)

Note: Maximum-likelihood factor loadings are reported. The results are based on the all-students sample of each country;
additional results are reported in parentheses, which are based on the sub-sample of immigrant-background students
only. The CFI fit index was 0.93 or higher in all factor analyses, except for the case of China ML's immigrant sub-sample,
for which the CFl fit index was 0.83. McDonald’s omega coefficients were obtained according to the method elaborated
by Hayes and Coutts (2020).

Model

We employed hierarchical linear modelling (HLM) analysis (Raudenbush and Bryk
2002). Specifically, using the software HLM 7 (Raudenbush et al. 2016), we performed
a three-level random intercept model to explain the academic performance of the ith
student attending the jth school in the kth education system in our dataset. First, the
level-1 model was specified as follows:

Performyjx =moj + myj UnfairTchr

+myjParentEd;jx + 3 Img Fajy + myImg Moy

-I-'iTsjkDifLangijk + 7T6jkIngarlyijk + w7 Female;j + e ~ N(O, o),

where 7y; is the level-1 intercept; 71 through 77 are slopes for student-level predictor
variables; and ejjk is a random error. At level 2, the level-1 intercept and slopes are further

Table 4. Unweighted descriptive statistics of variables.

Mean SD Min. Max.
Student performance (Perform_Math) 541.83 86.22 115.36 858.95
Student performance (Perform_Read) 515.33 84.98 113.25 807.13
Unfair treatment by teachers (UnfairTchr) 1.51 0.66 1.00 4,00
Unfair school culture (UnfairSchl) 139 0.20 1.02 2.75
Parent education level (ParentEd) 3.45 1.60 0.00 6.00
Foreign-born father (Img_Fa) 0.09 0.00 1.00
Foreign-born mother (Img_Mo) 0.31 0.00 1.00
Foreign-born parents (Img_Both) 0.60 0.00 1.00
Home language different (DifLang) 0.10 0.00 1.00
Immigration at an early age (ImgEarly) 0.85 0.00 1.00
Female student (Female) 0.51 0.00 1.00

Note: The number of cases is 7,746 students at 563 schools in six countries. UnfairSchl is a school-level variable; all other
variables are student-level variables. Variables listed without standard deviations are dummy variables; therefore, the
means should be interpreted as proportions. In the analyses that follow, the group of Img_Both =1 is the reference
group compared with the groups of Img_Fa =1 and Img_Mo = 1. Descriptive statistics by country are available on
request.
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specified:

Toik = Book + BorxUnfairSchlj + rop ~ N(0, 77)

ok = Baorforl <a <7,

where Bgox is the level-2 intercept; By is the slope for the school-level predictor
UnfairSchlj; and ryy is a random error capturing the remaining variance between
schools. The level-1 slopes 7, are treated as fixed as B, at level 2. At level 3, these
level-2 specifications are further elaborated:

Book = Yooo + ook ~ N(0, 7p)
Boik = Yo1o
Baok = Ya00>

where yg99 is the grand constant, and uyg is a random error capturing unexplained
between-country variance. ;% and f3,ox are both treated as fixed at level 3.

Since all predictor variables have been grand-mean centred, the grand constant yy,
may be interpreted as the expected value of the outcome variable Perform;;; when all pre-
dictor variables are set equal to their grand means. In other words, the estimate for g0
indicates the academic performance level of a typical student attending an ordinary
school in an average country in our dataset.

Our data were appropriately weighted to ensure that each country contributed equally
to the results, as suggested by the PISA data analysis manual (OECD 2009). In the dataset
we used for the three-level HLM analysis, the six countries differed considerably in terms
of sample size, primarily due to varying proportions of immigrant-background children
across the countries.* To avoid bias towards countries with larger sample sizes, we coun-
terweighted the data by sample size.

Results

The results from our HLM analysis are presented in Table 5. First, with all independent
variables set equal to their grand means, the expected student performance values of
immigrant-background children were 481.0 for mathematics and 466.9 for reading, as

Table 5. HLM results explaining the academic performance of immigrant-background children

Mathematics Reading

o »%d B LA N

Coeff. Lower Upper Coeff. Lower Upper

Intercept, Yoo 481.0%** 446.7 5154 466.9%** 429.0 504.8
UnfairTehr, yio0 —14.1%%% -20.0 -82 —16.7%%% -223 —11.1
UnfairSchl, yoro —136.9%** —219.8 —54.0 —144.5%** —230.7 —58.3
ParentEd, V200 14 0.9 37 16 —-06 38
Img_Fa, V300 -103 -226 2.1 —15.2%* -27.0 -33
Img_Mo, Va0 —46 -11.7 26 -1.1 -8.0 57
DifLang, ysoo —24.6%* —41.1 -8.1 —32.7%** —48.5 -16.8
ImgEarly, Ysoo 95 05 19.5 14.7% 52 243
Female, y;00 —20.6%%* -27.5 —13.7 7.6* 1.1 14.2

Note: Coeff. = unstandardised estimates of effects. Cl = confidence interval.
*p<0.05; **p<0.01; ***p<0.001.
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the intercept coefficients indicate. Considering that both mathematics and reading scores
are on a standardised scale that has an OECD mean of 500 with its standard deviation of
100, immigrant-background students in our East Asian sample tend to perform less well
compared with typical students in average OECD countries. This performance gap seems
slightly greater in reading than in mathematics, echoing the importance of the sociolin-
guistic adaptation of immigrant-background children for a fuller integration into the
educational system.

Given that immigrant-background children may experience educational disadvan-
tages in terms of academic performance, our central question is which variables
explain the variance in their performance. Both main independent variables—corre-
sponding to our two hypotheses—significantly predict performance. Both unfair treat-
ment by teachers and unfair school culture are significantly negatively associated with
the performance of immigrant-background children, with an array of other variables
held constant. This finding is quite suggestive because even after considering the effect
of student-level experience of unfair treatment, the perception of school-level (un)fair-
ness still offers an account of why performance varies among immigrant-background
children. This result lends credence to our alternative hypothesis (Hypothesis 2), in
which fair pedagogy is understood as a school-level characteristic, even after accounting
for the conventional hypothesis (Hypothesis 1), in which fair pedagogy is considered an
individual-level variable.

This pattern is visualised in Figures 1 and 2 for mathematics and reading, respectively.
As clearly illustrated in these figures, the academic performance of immigrant-back-
ground children tends to decrease as the degree of student-perceived unfair treatment
by teachers becomes greater. This negative association (as assumed in Hypothesis 1),
however, appears to have different intercepts (or baseline scores) depending on the

MRS, S ——~ Unfair school culture = low (25" %ile)
T —— Unfair school culture = median (50" %ile)
ey, 0020202 =N Unfair school culture = high (75t %ile)
3
Q4947
(1]
g
O
b =
e
o 480.31
L
=
[}
£
)
=
& 4659
S ;
451 54—
1.00 1.38 1:75 213 2.50

Unfair treatment by teachers

Figure 1. Relationship between unfair treatment by teachers (UnfairTchr) and the mathematics per-
formance of immigrant-background children, by level of unfair school culture (UnfairSchl). Note: The
simulation is based on the HLM results reported in Table 5.



12 (& S-H.HAMETAL

497 .41~

g ——~ Unfair school culture = low (25t %ile)
\\\\ —— Unfair school culture = median (50" %ile)
st - Unfair school culture = high (75t %ile)
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c
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E
o
S
9 465.71
o
£
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1.00 1.38 1.75 2.13 2.50

Unfair treatment by teachers

Figure 2. Relationship between unfair treatment by teachers (UnfairTchr) and the reading perform-
ance of immigrant-background children, by level of unfair school culture (UnfairSchl). Note: The simu-
lation is based on the HLM results reported in Table 5.

level of unfair school culture. In other words, even if student-perceived unfair treatment
by teachers is at a certain fixed level, student performance still varies noticeably depend-
ing on the level of unfair school culture (as expected in Hypothesis 2). The interquartile
range of the intercept differences is approximately 36 and 38 score points for mathemat-
ics and reading, respectively, as shown in the figures. One can reasonably interpret this
pattern as indicating that a group of immigrant-background children attending schools
characterised by a rather unfair school culture (i.e. unfair school culture high at the 75th
percentile) are likely to face an educational disadvantage quantified as approximately
36~38 score points, when compared with a different group attending other schools
that have established a fair school culture (i.e. unfair school culture low at the 25th
percentile).

In addition to the three-level HLM analysis, we also ran a within-country model for
each participating education system. In other words, the level-3 model within the
three-level HLM, which was used primarily to control for between-country random var-
iance, was removed. Instead, a two-level random intercept HLM model was employed for
each system using the level-1 and level-2 models specified earlier. This additional analysis
was conducted to check the extent to which the patterns observed in the combined six-
system data were replicated within each system. The results are summarised in Figures 3
and 4 for mathematics and reading, respectively. These figures compare standardised
HLM coefficients for individual-level unfair treatment by teachers and organisation-
level unfair school culture in each of the six examined education systems. The results indi-
cate that the effect of unfair school culture is substantial in each system in comparison
with the effect of unfair treatment by teachers. This pattern further supports our alterna-
tive hypothesis (Hypothesis 2).
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Macao South Korea Taiwan

'

China ML Hong Kong

-0.35

Unfair treatment by teachers [ Unfair school culture
Figure 3. Effects of unfair treatment by teachers (UnfairTchr) and unfair school culture (UnfairSchl) on
the mathematics performance of immigrant-background children in each education system. Note:

Standardised estimates of effects are reported, after controlling for the same set of variables as in
Table 5.

China ML Hong Kong Japan Macao South Korea Taiwan

.

-0.30

-0.35

Unfair treatment by teachers = Unfair school culture

Figure 4. Effects of unfair treatment by teachers (UnfairTchr) and unfair school culture (UnfairSchl) on
the reading performance of immigrant-background children in each education system. Note: Standar-
dised estimates of effects are reported, after controlling for the same set of variables as in Table 5.

Discussion and conclusion

The overall findings from the current study clearly support the notion that fair pedagogy
can effectively help immigrant-background children succeed academically in school. Evi-
dence supporting the positive effect of fair pedagogy appears quite consistent across all
six East Asian societies examined, adding credence to the importance of fair pedagogy
in contexts beyond the Western world. Particularly notable is that pedagogical unfairness
embedded in school culture is negatively associated with the academic performance of
immigrant children, even after controlling for unfair pedagogical practices exercised
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by individual teachers. These findings make several important contributions to the exist-
ing literature, both empirically and conceptually.

To begin with, the findings regarding our first hypothesis add new empirical evidence
from East Asian contexts to the globally emerging consensus that individual teachers’
practice of fair pedagogy affects student performance. Our first hypothesis, following
the traditional view of fair pedagogy, postulated that students who are treated fairly by
their teachers would perform better. Unlike other contexts, East Asian contexts of edu-
cation have been portrayed as highly competition-driven education systems that impose
great pressure on all stakeholders (Dawson 2010; Seth 2002). The present study shows
that equity pedagogy may work in such contexts as well; it appears that if immigrant-
background children are treated fairly by teachers, their academic performance—in
both mathematics and reading—is likely to improve, with an array of other variables
taken into account.

This pattern suggests the positive effect of teachers’ practice of fair pedagogy on stu-
dents’ performance in East Asia, similar to the patterns expected and/or observed in
Western contexts. This similarity may partly be a manifestation of the globally circulated
discourse about diversity and equity in education, which has enhanced students’ and
other stakeholders’ awareness of equity-related issues in schools. The impact of such
global discourse may be even greater in East Asia in particular, because many societies
in this region—including the Asian Tigers—have been susceptible to the criticism that
they have achieved excellence in education at the expense of equity and diversity (for
a related discussion, see Hannum et al. 2019). A recent challenge in this region has
been to create an education system that is more inclusive of all children in alignment
with the global discourse stressing equity as a high-priority goal to pursue.

In addition, the current study’s findings in support of our second hypothesis enrich
the knowledge base regarding the impact of school culture on student performance.
Guided by an alternative perspective that considers fair pedagogy a school organisational
quality, our second hypothesis expected the school-level culture of pedagogical fairness
to correlate with the academic performance of immigrant-background children.
Notable in the findings was that this school-level measure of fair pedagogy accounted
for considerable variance in student performance, even after controlling for the fair peda-
gogy implemented by individual teachers. This pattern corroborates a growing body of
literature that highlights the crucial role of school-level organisational factors in
shaping teaching and learning, such as a culture of shared commitment to educational
equity and a collective ethic of care to accept all students (Capper 2019; Lopez 2016).

Further, the overall results from the current study call for a more expansive concep-
tualisation of fair pedagogy. Our findings suggest that fair pedagogy should not be under-
stood narrowly as an instructional strategy, but should also be conceptualised as a school
quality. In fact, this is not a novel idea in the literature. Educational researchers have dis-
cussed the need for creating school environments in which all students feel safe and
included, irrespective of their backgrounds (Khalifa 2018; Shields 2004). However, the
instructional aspects of fair pedagogy have received more attention than its school con-
textual aspects. While fair pedagogy does necessitate a set of knowledge and skills on the
part of individual teachers, it also requires an array of school-contextual conditions such
as a shared school vision for educational equity, a school-wide ethic of inclusion, and a
democratic school climate in which all children are included and treated fairly.
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All these implications suggest that implementing fair pedagogy is not simply the
responsibility of individual teachers; it is also the responsibility of school leaders, as
they are in the position to exert substantial influence on the school as an organised
whole (Ham, Kim, and Lee 2020; Riehl 2000). It has been increasingly expected
over recent decades that school ‘leaders nowadays shoulder responsibility for
shaping their organisations in ways that value and integrate heterogeneous groups
into successful learning communities for all’ (Dimmock and Walker 2005, 4). In
this respect, Capper (2019) stressed that school leaders must ensure that all aspects
of the school both challenge and eliminate discriminatory assumptions, echoing
Lopez’s (2016) ‘notion of school as a space for challenging oppression” (37). Consid-
ering that ‘leadership is a culturally and contextually bounded process’ (Dimmock and
Walker 2005, 3), it is important to develop an understanding of educational leadership
in the service of an increasingly pluralistic society with diverse constituencies. We
hope for greater analytic attention to be paid to ‘an active and collaborative form
of leadership in which principals work effectively with teachers’ (Ham, Duyar, and
Gumus 2015, 239) towards building a school culture in which fair pedagogy is pro-
moted and implemented successfully.

We believe that the present study can stimulate further inquiry towards developing
a more comprehensive understanding of the increasingly important yet complex
notion of fair pedagogy. However, this study is not without limitations. Due to the
nature of our data, the measures of fair pedagogy were constructed based on
student-reported perceptions of teachers’ classroom practices. The extent to which
student perceptions match reality is subject to more debate. Furthermore, we acknowl-
edge that the manifestations of fair school culture are not limited to student-teacher
interactions; they include other important aspects, such as how a school’s missions,
core values, and identities are expressed, shared, and enacted. Therefore, a promising
line of inquiry for future research is to unravel further the meanings of fair pedagogy
as a school quality from multiple theoretical angles, capitalising on various sources/
forms of evidence, including qualitative data. In addition, the differing magnitude
of the school culture effect on student performance—as revealed in our within-
country analyses—cautions not to overlook the variations between societies. Cultural
and linguistic contextual factors might have caused some cross-country differences in
survey response patterns. Future studies would benefit from varied research methods,
such as multi-site ethnographic studies, to examine how the notion of fair pedagogy is
understood and implemented in different societies under the influence of their socio-
cultural contexts.

Notes

1. This idea has been echoed repeatedly by many influential educational theorists, including
John Dewey, as evidenced by his emphasis on the experiential growth of every student,
calling for educators’ attentiveness to individual learners’ unique situations and experiences
(Dewey, 1938/1997).

2. At the time this study was conducted, the latest PISA dataset available was from the 2018
cycle. We used the 2015 version (i.e., one cycle earlier) instead because this version collected
data related to pedagogical (un)fairness, unlike the 2018 version. See Table 2 for the PISA
2015 questionnaire items measuring student-perceived unfairness in teaching.
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3. Only four mainland Chinese cities/provinces participated in the PISA 2015 project: Beijing,
Shanghai, Jiangsu, and Guangdong. Therefore, the analysis of the mainland Chinese data
herein should be interpreted with caution.

4. The total sample of 7,746 immigrant-background children was comprised of the following
sub-samples: China ML (83). Hong Kong (3,220), Japan (130), Macao (3,674), South Korea
(56), and Taiwan (583). For detailed information about each country’s data, see OECD
(2016).

Disclosure statement

No potential conflict of interest was reported by the author(s).

Notes on contributors

Seung-Hwan Ham is an associate professor of education at Hanyang University, Seoul, South
Korea. His current research aims to identify the characteristics of effective policies and leadership
practices for educational and social inclusion of diverse students. His papers have appeared in
many journals not only in education but also in the social sciences broadly, including American
Journal of Education, Journal of Teacher Education, International Journal of Intercultural Relations,
Policy Studies, and Social Policy & Administration. He is currently serving on the editorial boards
of several renowned journals, including Journal of Educational Administration, Frontiers in Edu-
cation, and Multicultural Education Review.

Wei Liao received a dual-major Ph.D. degree in Teacher Education and Educational Policy from
Michigan State University. He is currently an assistant professor at Beijing Normal University’s
Center for Teacher Education Research. His research focuses on defining, designing, and using
high-leveraging practices within and beyond teacher education programmes to enhance students’
equal access to high-quality educators. His work has appeared in a range of peer-reviewed journals,
including Teachers and Teaching, School Effectiveness and School Improvement, and International
Journal of Qualitative Methods. He is currently an associate editor of Beijing International Review
of Education, an official international journal of Beijing Normal University.

Yisu Zhou is an associate professor at the University of Macau’s Faculty of Education. He obtained
his doctoral degree from Michigan State University’s College of Education. His doctoral work
examined the teaching profession using a large-scale OECD survey. His research interests span
across several areas, including educational finance, sociology and economics of education, and
teacher education. He has published in various journals, including American Journal of Education,
Journal of Contemporary China, Journal of School Health, and Sociological Methods and Research.
He is currently serving on the editorial board of Multicultural Education Review.

ORCID

Seung-Hwan Ham © http://orcid.org/0000-0001-9965-3113
Wei Liao ‘© http://orcid.org/0000-0001-9987-3546
Yisu Zhou © http://orcid.org/0000-0001-9246-9700

References

Banks, C. A. M., and J. A. Banks. 1995. “Equity pedagogy: An essential component of multicultural
education.” Theory into Practice 34 (3): 152-158.

Benner, A. D., and R. S. Mistry. 2007. “Congruence of mother and teacher educational expec-
tations and low-income youth’s academic competence.” Journal of Educational Psychology 99
(1): 140-153.


http://orcid.org/0000-0001-9965-3113
http://orcid.org/0000-0001-9987-3546
http://orcid.org/0000-0001-9246-9700

INTERNATIONAL JOURNAL OF INCLUSIVE EDUCATION 17

Berliner, D. C. 2009. “Are teachers responsible for low achievement by poor students?” Kappa
Delta Pi Record 46 (1): 18-21.

Bryk, A. S., and B. Schneider. 2003. “Trust in schools: A core resource for school reform.”
Educational Leadership 60 (6): 40-45.

Capper, C. A. 2019. Organizational theory for equity and diversity. New York, NY: Routledge.

Cha, Y.-K,, S.-H. Ham, and M. Lee. 2018. Routledge international handbook of multicultural edu-
cation research in Asia Pacific. New York, NY: Routledge.

Cha, Y.-K,, S.-H. Ham, and K.-E. Yang. 2017. “Multicultural education policy in the global insti-
tutional context.” In Multicultural education in global perspectives: Policy and institutionaliza-
tion, edited by Y.-K. Cha, J. Gundara, S.-H. Ham, and M. Lee, 11-21. New York: Springer.

Comenius, J. A. 1896. The great didactic of John Amos Comenius (M. W. Keatinge, Trans.).
London, UK: Adam and Charles Black. (Original work published 1657).

Cooper, P. M. 2009. The classrooms all young children need. Chicago, IL: University of Chicago
Press.

Darling-Hammond, L. 2021. “Defining teaching quality around the world.” European Journal of
Teacher Education 44 (3): 295-308.

Dawson, W. 2010. “Private tutoring and mass schooling in East Asia: Reflections of inequality in
Japan.” South Korea, and Cambodia. Asia Pacific Education Review 11 (1): 14-24.

Dewey, J. 1997. Experience and education. New York, NY: Touchstone. (Original work published
1938).

Dimmock, C., and A. Walker. 2005. Educational leadership: Culture and diversity. Thousand Oaks,
CA: Sage.

Gay, G. 2010. Culturally responsive teaching: Theory, research, and practice. 2nd ed. New York, NY:
Teachers College Press.

Gay, G. 2013. “Teaching to and through cultural diversity.” Curriculum Inquiry 43 (1): 48-70.

Gonzilez, N., L. C. Moll, and C. Amanti, eds. 2005. Funds of knowledge: Theorizing practices in
households, communities, and classrooms. Mahwah, NJ: Lawrence Erlbaum Associates.

Grant, C. A., and C. Sleeter. 2011. Doing multicultural education for achievement and equity. 2nd
ed. New York, NY: Routledge.

Ham, S.-H., L. Duyar, and S. Gumus. 2015. “Agreement of self-other perceptions matters:
Analyzing the effectiveness of principal leadership through multi-source assessment.”
Australian Journal of Education 59 (3): 225-246.

Ham, S.-H., B. C. Kim, and W. J. Kim. 2019. “Leadership for instructional uncertainty manage-
ment: Revisiting school leadership in South Korea’s context of educational reform.” In
Perspectives on school leadership in Asia Pacific contexts, edited by S. Hairon, and J. Goh,
133-148. Singapore: Springer.

Ham, S.-H., J. Kim, and S. Lee. 2020. “Which schools are in greater need of culturally responsive
leaders? A pedagogical uncertainty management perspective.” Multicultural Education Review
12 (4): 250-266.

Ham, S.-H., H. Song, and K.-E. Yang. 2020. “Towards a balanced multiculturalism? Immigrant
integration policies and immigrant children’s educational performance.” Social Policy ¢
Administration 54 (5): 630-645.

Hannum, E., H. Ishida, H. Park, and T. Tam. 2019. “Education in East Asian societies: Postwar
expansion and the evolution of inequality.” Annual Review of Sociology 45 (1): 625-647.

Harlin, R., E. Sirota, and L. Bailey. 2009. “The impact of teachers’” expectations on diverse learners’
academic outcomes.” Childhood Education 85 (4): 253-256.

Hayes, A. F., and J. J. Coutts. 2020. “Use omega rather than Cronbach’s alpha for estimating
reliability. But..” Communication Methods and Measures 14 (1): 1-24.

IOM. 2018. World migration report 2018. Grand-Saconnex, Switzerland: IOM.

Jakubowski, M. 2011. “How are school systems adapting to increasing numbers of immigrant stu-
dents?” PISA in Focus 11: 1-4.

Janssen, M., J. T. A. Bakker, A. M. T. Bosman, K. Rosenberg, and P. P. M. Leseman. 2012.
“Differential trust between parents and teachers of children from low-income and immigrant
backgrounds.” Educational Studies 38 (4): 383-396.



18 (&) S-H.HAMETAL

Kennedy, M. M. 2010. “Attribution error and the quest for teacher quality.” Educational
Researcher 39 (8): 591-598.

Khalifa, M. A. 2018. Culturally responsive school leadership. Cambridge, MA: Harvard Education
Press.

Ladson-Billings, G. 1995. “Toward a theory of culturally relevant pedagogy.” American
Educational Research Journal 32 (3): 465-491.

Lopez, A. E. 2016. Culturally responsive and socially just leadership in diverse contexts: From theory
to action. New York, NY: Palgrave Macmillan.

McCombs, R. C., and J. Gay. 2001. “Effects of race, class, and IQ information on social judgments
of parochial grade school teachers.” Journal of Social Psychology 128: 647-652.

McDonald, R. P. 1999. Test theory: A unified treatment. Mahwah, NJ: Lawrence Erlbaum.

Nieto, S. 2000. “Placing equity front and center: Some thoughts on transforming teacher education
for a new century.” Journal of Teacher Education 51 (3): 180-187.

OECD. 2009. PISA data analysis manual. 2nd ed. Paris, France: OECD.

OECD. 2016. PISA 2015 results volume I: Excellence and equity in education. Paris, France: OECD.

Paine, L., S. Blomeke, and O. Aydarova. 2016. “Teachers and teaching in the context of globaliza-
tion.” In Handbook of research on teaching, edited by D. H. Gitomer, and C. A. Bell, 5th ed,,
717-786. Washington, DC: American Educational Research Association.

Paley, V. G. 1990. The boy who would be a helicopter. Cambridge, MA: Harvard University Press.

Ramirez, F. O., P. Bromley, and S. G. Russell. 2009. “The valorization of humanity and diversity.”
Multicultural Education Review 1 (1): 29-54.

Raudenbush, S. W., and A. S. Bryk. 2002. Hierarchical linear models: Applications and data analysis
methods. 2nd ed. Thousand Oaks, CA: Sage.

Raudenbush, S. W., A. S. Bryk, Y. F. Cheong, R. T. Congdon, and M. du Toit. 2016. HLM 7:
Hierarchical linear and nonlinear modeling. Lincolnwood, IL: Scientific Software International.

Richards, H. V., A. F. Brown, and T. B. Forde. 2004. Addressing diversity in schools: Culturally
responsive pedagogy. Denver, CO: National Center for Culturally Responsive Educational
Systems.

Riehl, C.J. 2000. “The principal’s role in creating inclusive schools for diverse students: A review of
normative, empirical, and critical literature on the practice of educational administration.”
Review of Educational Research 70 (1): 55-81.

Schnepf, S. V. 2007. “Immigrants’ educational disadvantage: An examination across ten countries
and three surveys.” Journal of Population Economics 20 (3): 527-545.

Seth, M. J. 2002. Education fever: Society, politics, and the pursuit of schooling in South Korea.
Honolulu, HI: University of Hawaii Press.

Shields, C. M. 2004. “Dialogic leadership for social justice: Overcoming pathologies of silence.”
Educational Administration Quarterly 40 (1): 109-132.

Sleeter, C. 2013. “Teaching for social justice in multicultural classrooms.” Multicultural Education
Review 5 (2): 1-19.

Teng, S., M. Manzon, and K. Poon, eds. 2019. Equity in excellence: Experiences of East Asian high-
performing education systems. Singapore: Springer.

van den Bergh, L., E. Denessen, L. Hornstra, M. Voeten, and R. W. Holland. 2010. “The implicit
prejudiced attitudes of teachers: Relations to teacher expectations and the ethnic achievement
gap.” American Educational Research Journal 47 (2): 497-527.

Weinstein, R. S. 2002. Reaching higher: The power of expectations in schooling. Cambridge, MA:
Harvard University Press.

Youngs, P., and M. B. King. 2002. “Principal leadership for professional development to build
school capacity.” Educational Administration Quarterly 38 (5): 643-670.

Zhou, Y., X. Fan, X. Wei, and R. H. Tai. 2017. “Gender gap among high achievers in math and
implications for STEM pipeline.” Asia-Pacific Education Researcher 26 (5): 259-269.



	Abstract
	Introduction
	East Asian multicultural context of fair pedagogy
	Conceptual perspectives and hypotheses
	Fair pedagogy as a teacher competency: the dominant perspective
	Fair pedagogy as a school characteristic: an alternative conceptualisation

	Data and method
	Data
	Variables
	Model

	Results
	Discussion and conclusion
	Notes
	Disclosure statement
	Notes on contributors
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


