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Abstract

Critical thinking is an essential skill for life-long learn-
ing, and, given its increasing importance as a gradu-
ate attribute, it is vital to evaluate how educational
systems can best improve students' critical thinking
through their curricula and classroom practices. This
study evaluates the differences in the critical thinking
skills of students in the International Baccalaureate
(IB) Middle Years Programme (MYP), which explicitly
emphasises critical thinking development in its cur-
riculum and has been shown to facilitate classroom
strategies to develop critical thinking, versus students
enrolled in the national curricula in Australia, England
and Norway. The study comprised 870 students
across the MYP (n=386) and non-MYP (n=484) cur-
ricula in Grades 9 and 10 across 21 schools. Data
were remotely collected on their critical thinking skills,
and several other relevant cognitive, non-cognitive
and background characteristics. A propensity score
matching approach was used to match the MYP and
non-MYP groups on these characteristics and their
critical thinking skills were compared using weighted
regression. Findings showed that, overall, MYP stu-
dents possessed higher levels of critical thinking
skills than their non-MYP peers with a moderate
effect size (#=0.38). This advantage also held at
both grade levels and across Australian and English
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students, with no difference for Norwegian students.
Thus, the MYP appears to be a promising exemplar
for enhancing critical thinking among secondary-
aged students, although context needs to be consid-
ered. Based on these findings, recommendations of
specific instructional strategies are offered, as well as
future research to inform criticalthinking pedagogy.

KEYWORDS

assessment, critical thinking, International Baccalaureate Middle
Years Programme (MYP), secondary school

Context and implications

Rationale for this study

Critical thinking, and its integration in curricula, has been researched for over
100years, yet little research has robustly compared different curricula in fostering
critical thinking.

Why the findings matter

Our findings matter as they point to an effective way of fostering students’ critical
thinking through an established curriculum at the secondary school level.

Implications for practitioners, policy makers, researchers and funders

Practitioners may consider enhancing their teaching of critical thinking by adopting
inquiry-based methods, enabling students to apply their critical thinking across con-
texts and subjects. Additionally, policy makers should ensure that critical thinking is
explicitly integrated into curricular goals and provide professional development op-
portunities for teachers in this area. Although explicit teaching is crucial, there is still
a requirement for robust methodological designs that compare different approaches
to teaching critical thinking, including explicit, immersion, infusion and mixed meth-
ods. Therefore, funders and researchers should evaluate the effectiveness of these
methods across different educational curricula, grade levels and dimensions of criti-
cal thinking.

INTRODUCTION

Critical thinking has become a goal for several countries, and its teaching in the classroom is
viewed as one of the most foundational competencies to develop among students (Meirbekov
et al,, 2022; Yuan et al., 2022). Common taxonomies of twenty-firstcentury skills typically list
critical thinking as one of the top skills needed for students to thrive in a rapidly changing world
(Dilekgi & Karatay, 2023; van Laar et al., 2020; Xu et al., 2023). While there are various definitions
of critical thinking, Dewey (1909) viewed it as a reflective process in which one actively considers
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evidence-based knowledge and draws warranted conclusions. Since Dewey's conceptualisa-
tion, other authors have defined critical thinking as the ability to consider assumptions and to
employ objective, logical and well-reasoned arguments based on diverse perspectives. For ex-
ample, Ennis & Weir (1985) built on Dewey's definition and defined critical thinking as ‘reflective
and rational thinking that focuses on deciding what to believe or do’ (p. 45). Yet, with the increase
in students engaging in digital environments, critical thinking has expanded to indicate an abil-
ity to identify misleading information and digital designs, including deep fakes (Diepeveen &
Pinet, 2022). In the current study, we adopt a widely accepted definition derived from the Delphi
Report commissioned by the American Philosophical Association in 1988 (Ennis, 1989, 1990):
critical thinking is defined as ‘purposeful, self-regulatory judgment which results in interpreta-
tion, analysis, evaluation, and inference, as well as explanation of the evidential, conceptual,
methodological, criteriological, or contextual considerations upon which that judgment is based’
(Facione, 1990, p. 3). Despite being unwieldy, this definition has become widely accepted and
provided the framework for the most comprehensive meta-analysis regarding the instruction of
critical thinking (Abrami et al., 2008). Moreover, this definition embodies the similarities identi-
fied across different conceptualisations of critical thinking regarding its reference to questioning
assumptions, employing higher-level thinking and problem solving (Wallace & Jefferson, 2015).

The cultivation of critical thinking skills has several positive effects on a student's life, in-
cluding increased academic success (Akpur, 2020; D'Alessio et al., 2019), greater resistance
to misinformation (Joshi et al., 2022), better decision-making (Butler et al., 2017), access
to future higher-quality employment opportunities (Goodsett, 2020; IndraSiené et al., 2021),
and the ability to become informed, engaged and ethical citizens who contribute to the build-
ing and sustaining of a healthy and democratic society (Aktoprak & Hursen, 2022; Tiruneh
et al., 2016). In today's information age, where vast amounts of information are accessible
through online environments, the ability to think critically is more important than ever before. It
is crucial to equip young people with the necessary skills to evaluate and interpret information
effectively. Importantly, although parents and relatives play an essential role in encouraging
children to appropriately use digital devices, they do not always succeed in maximising on-
line opportunities while reducing potential risks (Livingstone et al., 2017; Rodriguez-de-Dios
etal., 2018). Therefore, providing equitable opportunities to learn digital skills at school, includ-
ing critical thinking, is not only beneficial to all students but could also help to mitigate some of
the learning gaps because of the second digital divide among parents, including those from
lower socioeconomic backgrounds (Hargittai et al., 2019). In the current study, we examine
the development of critical thinking skills among lower secondary students’ across different
curricula in Australia, England and Norway: these countries were specifically selected due to
their diverse educational systems, cultural contexts and their emphasis on critical thinking in
their national curricula. Importantly, although each country has its own unique reality, we were
confident in our ability to understand the local context. This confidence stems from our pre-
vious experiences living and working within these regions, or from maintaining professional
connections with individuals from these countries. To clarify, we recognise the uniqueness of
each country and the nuances that distinguish them from one another. However, our familiar-
ity with these regions allowed us to effectively navigate their distinct contexts.

In Australia, critical thinking is considered a general capability, which is part of the broader
critical and creative thinking capability, and it is taught using various strategies and approaches,
such as inquiry-based learning, problem-based learning and using digital technologies and mul-
timedia resources (Australian Curriculum Assessment and Reporting Authority [ACARA], n.d.).
England's national curriculum does not specifically mention critical thinking. However, it em-
phasises critical thinking behaviours, such as analysing and evaluating information, arguments
and evidence across different subjects (Department for Education [DfE], 2013a). By contrast,
Norway places great emphasis on critical thinking, explicitly including it in the Core Curriculum's
values and principles for primary and secondary education (Norwegian Ministry of Education
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and Research, 2017). In addition, the Norwegian core curriculum (hereafter Norwegian national
curriculum) also emphasises ethical awareness and encourages students to consider the eth-
ical implications of their actions and decisions. In the next section, we delve into the national
curriculum implemented in each of these three countries, with a focus on the instructional strat-
egies employed to cultivate critical thinking. Effective pedagogical approaches that foster critical
thinking in the classroom will be emphasised, before providing an overview of this study.

Differences in teaching critical thinking across different
educational contexts

Critical thinking education is viewed as a foundational component of recent curricula changes
(Ab Kadir, 2018; Lombardi et al., 2021). More importantly, international comparisons on ap-
proaches to teaching critical thinking in different contexts provide valuable insights for un-
derstanding best practices that improve higher order thinking skills, such as critical thinking
(Abrami et al., 2015). The teaching of critical thinking is influenced by both the national
curriculum and cultural context across various educational contexts. While we acknowledge
that critical thinking instruction is an important pedagogical goal across many educational
systems, we focus our discussion on Australia, England and Norway, given that our study
was conducted in these three countries.

While Australia, England and Norway all recognise the significance of developing criti-
cal thinking, there exists at least three differences in their approaches to teaching and inte-
grating critical thinking into their national curricula and supporting its growth (see Table 1;
ACARA, n.d.; DfE, 2013a; Norwegian Ministry of Education and Research, 2017). The first
relates to the level of specificity provided by each curriculum. The Australian curriculum de-
fines critical thinking as a general capability and provides a comprehensive set of learning
outcomes and a detailed learning continuum that outline the skills and knowledge that stu-
dents should acquire as they progress through their education (ACARA, 2014). Given the
complexity and ambiguity of critical thinking, it is beneficial to provide students with a clear
and comprehensive definition of the concept and its relevance to their subjects to cultivate
this skill effectively (Bezanilla et al., 2019; Manalo et al., 2015). Therefore, explicitly defining
critical thinking and identifying its essential elements in the curriculum would benefit both
educators and students in teaching and learning this vital skill. Moreover, since students tend
to learn based on how they are evaluated, evaluation and assessment are integral to the
development of critical thinking in educational contexts (Dwyer, 2017; Haynes et al., 2015).
Thus, clearly stated goals and learning objectives for critical thinking, followed by the stan-
dards to achieve them, would be beneficial. In contrast, the English and Norwegian curricula
offer more general guidance on critical thinking. While England's national curriculum makes
few explicit references to critical thinking (the only subject that explicitly states critical thinking
as a key goal is Citizenship), it promotes critical thinking behaviours, such as analysing and
evaluating information, arguments and evidence across various subjects (DfE, 2013a). The
Norwegian core curriculum includes critical thinking as a core value and principle for primary
and secondary education (Norwegian Ministry of Education and Research, 2017), but itis less
specific than the Australian curriculum in its approach. However, in the most recent update
to the Norwegian curriculum (LK20), there is a focus on the core competencies that students
should acquire at different stages alongside offering teachers the autonomy to define their
own pedagogical approaches (Norwegian Directorate for Education and Training, 2020).

The second difference is the degree of integration of critical thinking across subject
areas. In Australia, critical thinking is perceived as separate from the subject curriculum and
taught as a general capability; it is recommended across all subject areas but, given that
it is not precisely defined, it is often integrated in a piecemeal and uncoordinated manner
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(Gilbert, 2019), while in Norway it is integrated into the national curriculum across all sub-
ject areas. In contrast, in England, it is integrated into subject-specific learning objectives.
This difference may have implications for students' ability to develop critical thinking skills.
For example, the focus on teaching critical thinking as a general capability in Australia may
result in less thorough or systematic teaching compared to Norway, where it is integrated
into the national curriculum (Dwyer, 2017; Paul & Elder, 2019). Consequently, Australian
students may not develop the same level of critical thinking skills as students in Norway. On
the other hand, the compartmentalised approach to teaching critical thinking in England,
where it is integrated into subject-specific learning objectives, may hinder the development
of the skill for students who struggle in those subjects. Moreover, the differences in teach-
ing critical thinking across these educational contexts may have implications for the way
students approach ethical issues. In Norway, where critical thinking is integrated across
all subject areas, students may be more likely to approach ethical issues from a critical
and independent perspective. In contrast, in Australia and England, where critical thinking
is taught in a more compartmentalised way, students may be less likely to apply critical
thinking skills to ethical issues outside of specific subject areas. In recent years, there has
been a growing emphasis on the importance of cultivating critical thinking through real-life
problems, social issues, and moral and controversial dilemmas (Santos et al., 2021; Velez &
Power, 2020; Volman & ten Dam, 2015). It is important to note that critical thinking is not an
innate ability, but rather a learned skill that requires explicit instruction and ongoing practice
(Dwyer, 2017; Evangelisto, 2021; Zhang et al., 2022). As a result, educators must prioritise
the development and application of critical thinking across different domains, including aca-
demia, personal life, civic engagement and work-related settings. To accomplish this objec-
tive, critical thinking should be integrated throughout the curriculum at the institutional level
(Ennis, 2018). Additionally, at the subject level, providing students with opportunities to think
broadly is essential. To achieve these goals, Halpern (2014) suggests arranging learning
that is less reliant on content and more focused on cultivating skills and dispositions using a
variety of instructional materials based on real-world contexts.

Finally, a noticeable difference among these educational contexts is their approach to teach-
ing strategies. While all three prioritise inquiry-based and problem-based learning (Archila
et al., 2022; Pnevmatikos et al., 2019), as well as the use of digital technologies to support crit-
ical thinking skills, the Australian curriculum stands out for its emphasis on creativity in critical
thinking (ACARA, 2014). On the other hand, the English (DfE, 2013a) and Norwegian curricula
(Norwegian Directorate for Education and Training, 2020) place more emphasis on the evalua-
tion and analysis of information and arguments. Additionally, there are differences in the extent
to which digital technologies are emphasised in teaching and learning. The Australian curric-
ulum strongly emphasises the use of digital technologies to support critical thinking skills. In
England and Norway, while digital technologies are recognised as important tools, they are not
given the same level of emphasis. Familiarity with navigating digital technologies is important
given the rapid changes in societal requirements; it is essential for students to cultivate their
thinking and reasoning skills to effectively handle instances of misinformation and meet the
demands of the future workforce (Goodsett, 2020; Musi et al., 2023).

Despite the above-mentioned differences in the approaches to teaching and integrating
critical thinking in Australia, England and Norway, what is common across each context is
that, alongside the national curricula, they also offer the International Baccalaureate (IB)
Middle Years Programme (MYP). The IB has a fundamental mission of nurturing globally
conscious individuals who acknowledge their shared humanity and the collective responsi-
bility for the planet (IBO, 2018). To fulfil this mission, the IB framework aims at fostering the
IB learner profile, which underscores the holistic development of attributes such as curiosity,
open-mindedness, risk-taking, and balanced thinking (IBO, 2018). In addition to promoting
cognitive growth, the IB programme places importance on students' social, emotional, and
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physical well-being, instilling a deep sense of respect for oneself, others, and the world
(IBO, 2018). Furthermore, the four distinct IB programmes (primary, middle school, diploma
and career levels) offer comprehensive, interconnected, and conceptually driven curricula
that actively encourage interdisciplinary learning within real-world contexts (IBO, 2018).
Within the IB, the MYP stands out due to its distinctive emphasis on nurturing critical thinking
skills, which is widely acknowledged as a fundamental component of the programme (Calnin
et al., 2018; Dever, 2019). For example, it has a specific unit, Individuals and Societies, that
is solely dedicated to fostering and assessing critical thinking. This commitment aligns with
its global presence, evident in its implementation in 1859 schools across 127 countries as of
November 2023, reflecting its widespread adoption, partly attributed to its potential in foster-
ing critical thinking (Ateskan et al., 2016; Holland, 2016; IBO, 2023; Robertson, 2011; Wright
et al., 2016). Importantly, the MYP, tailored for students aged 11 to 16, occupies a unique
position in the IB framework, bridging the gap between the Primary Years Programme (PYP)
and the Diploma Programme (DP). Another distinctive feature of the MYP is its focus on six
global contexts, which build upon and extend the PYP transdisciplinary themes (IBO, 2022).
These global contexts encompass identities and relationships, personal and cultural expres-
sion, orientation in space and time, scientific and technical innovation, fairness and devel-
opment, and globalisation and sustainability (IBO, 2018). While all IB programmes share a
common commitment to international-mindedness and the development of the IB learner
profile attributes, the MYP sets itself apart by emphasising these global contexts to provide
a unique and developmentally appropriate educational experience (IBO, 2022).

To realise the IB's (and by extension the MYP's) vision of international mindedness, which
supports critical thinking disposition (i.e., the willingness to think critically), the 1B anchors
its approach in repeated cycles of sustained inquiry, critical reflection, and principled action
(Giancarlo et al., 2004; IBO, 2018). Principled action encapsulates the active measures
integrated into the MYP to ensure students actively engage in critical thinking. It encom-
passes fostering an ethos of thinking and implementing active strategies within the pro-
gramme (IBO, 2014a). Central to this ethos of thinking is the pivotal role of critical thinking,
encompassing the analysis and evaluation of issues and ideas, including reasoning and
problem-solving sub-skills (IBO, 2014a). The MYP also promotes an array of critical sub-
skills, including communicative, creative, conceptual, metacognitive, media and information
literacy, research, reflective, self-management, and social skills, enriching the development
of critical thinking. Moreover, the MYP underscores the significance of a robust knowledge
foundation for fostering clear and precise thinking about complex issues (IBO, 2014a). In
the pursuit of active critical thinking skills within the MYP, various strategies and elements
are integral. These include the integration of key concepts, related concepts, and global
contexts to formulate meaningful statements of inquiry, thereby empowering students to
develop their questions, deepen their understanding, and engage in meaningful reflection
and responsible action. Multilingualism, interdisciplinary learning, a concept-driven curric-
ulum, and specific academic subjects all contribute substantially to the cultivation of critical
thinking skills. Additionally, the MYP places paramount importance on action, serving as
both a strategy and outcome, thus encouraging students to apply their critical thinking skills
in real-world experiences (IBO, 2014a).

A profound understanding of language is foundational for the development of critical
thinking skills. It empowers students to decode and comprehend information effectively,
evaluate evidence, construct counterarguments, and propose solutions (IBO, 2014b). The
MYP curriculum prioritises language education to equip students with the requisite skills for
critical engagement in contemporary societies. This goal is accomplished through a myr-
iad of strategies, including language learning, mother-tongue development, language pro-
ficiency across subjects, and explicit instruction on language features (IBO, 2012, 2014b).
Moreover, assessment within the MYP framework plays an indispensable role in nurturing
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and incentivising the development of critical thinking abilities. Critical thinking is assessed
comprehensively across the curriculum, with specific emphasis within distinct subject areas
(e.g., within the Individual and Societies unit). The MYP's transparent assessment criteria
guide educators in evaluating student performance across subject groups, with a sharp
focus on knowledge dimensions and higher-order thinking skills. Stringent accountability
measures, including internal standardisation and clear task expectations, aim to ensure the
fidelity of assessment implementation. Central to this is that the MYP offers assessments
such as the Personal Project, ePortfolios and onscreen examinations, all of which under-
score higher-order thinking and problem-solving (IBO, 2014a, 2018).

Empirical evidence lends support to the assertion that the above-mentioned features
of the MYP enhance students' critical thinking. For example, studies across various na-
tions, including Australia, Turkey, Spain, the United Kingdom, the United Arab Emirates,
the United States and several Asian countries, consistently reported a positive impact on
students' critical thinking development within the MYP framework, as perceived by students,
parents, teachers and school leaders (Aoki, 2018; Ateskan et al., 2016; Australian Council
for Educational Research [ACER], 2015; Beckwitt et al., 2015; Sizmur & Cunningham, 2013;
Stevenson et al., 2017; Storz & Hoffman, 2018; Wade et al., 2016; Wolanin & Wade, 2012).
Nevertheless, it is imperative to acknowledge that perceived benefits may not always
precisely align with the actual impact of the MYP on students' critical thinking develop-
ment. Consequently, further empirical research is indispensable to determine definitively
whether the MYP genuinely outperforms other curricula in fostering critical thinking (Dickson
et al., 2018; Wootten, 2019).

Current study

An examination of IB programmes revealed that few studies have employed methodologi-
cal designs (e.g., accounting for confounding variables) that allow conclusions to be sug-
gested about the causal role of IB participation. Moreover, it is surprising that although
the MYP accounts for around 20% of authorised programmes globally, it is the subject
of very little research in comparison with other IB programmes (Dickson et al., 2018;
IBO, 2022). For example, Dickson et al. (2018) found that only 6% of articles have ex-
amined the role of the MYP in student learning outcomes compared with 76% for the
Diploma Programme (DP) and 11% for its Primary Years Programme (PYP). This could
be related to the nature of the DP, which prepares students for university entrance, and
is therefore a significant concern for educators and policy makers. This focus on higher
education often leads to more research aimed at understanding the programme's impact
on college preparedness and success. By contrast, the MYP, while important, may not
be as directly connected to college preparation. Furthermore, it is worth noting that the
concept of middle school may be more clearly defined and prevalent in certain regions
of the world, while in other countries, it may have less established foundations. For in-
stance, as highlighted by Dickson et al. (2018), the United States stands out as a leader
in MYP implementation, which is unsurprising given the prevalence of middle schools
there. Consequently, the relative abundance of middle schools in the United States,
where MYP implementation is more prevalent, might also contribute to the disparity in
research about the MYP across the world. Importantly, although the MYP has claimed an
advantage in fostering critical thinking, no research has evaluated the MYP's impact on
students' critical thinking skills across varied contexts and relative to similar students en-
rolled in national curricula. There has been only a single study that has compared critical
thinking across IB and non-IB samples and this was conducted among the IB DP (Cole
et al., 2015), and an IB advantage was found among IB students. However, this study was
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limited since its authors did not account for student and school characteristics. This was
subsequently examined by Double et al. (2023) who, after accounting for several con-
founding variables, identified an advantage for DP students in their critical thinking when
compared with their non-DP peers. To date, no such study has been conducted in the
MYP. Therefore, in our study, we respond to Dickson et al.'s (2018, p. 254) call for ‘com-
parisons of IB and non-IB students and/or schools with adequate controls’. Consequently,
through the following questions, our research examined the critical thinking skills of MYP
students compared with peers in national secondary education programmes (non-MYPZ)
in Australia, England and Norway:

1. Do MYP students differ from their matched non-MYP peers in their critical thinking
skill?

2. What is the relation between MYP participation and critical thinking skill as a function of
grade and country?

By addressing these questions, we hope to shed light on the effectiveness of the MYP in
developing critical thinking skills and provide insights into how best to teach this vital skill in
a variety of contexts.

MATERIALS AND METHODS
Participants

In total, 870 (386 MYP and 484 non-MYP) students participated from 21 schools across
Australia, England and Norway. We adopted a simple random sampling technique, and, in
each school, every student had an equal chance of participating in the study. We identified
a comprehensive list of all MYP schools. This list served as our sampling frame, ensuring
that all eligible schools were considered. We initially assigned a unique identifier to each
school offering MYP 4 and MYP 5 and employed a random number generator to select
specific schools for initial contact. Subsequently, we repeated this process, considering the
feedback received from schools regarding their interest and willingness to participate in the
study. Students were in either MYP 4 or MYP 5 (aged 14 to 16 years), which corresponds
with Grades 9 (44.2%) and 10 (55.8%), respectively, in the national programmes. A break-
down of students by country and programme is provided in Table 2.

Thirty-one schools were initially eliminated as they did not offer the MYP 4 (equivalent
to Grade 9) and MYP 5 (equivalent to Grade 10); there were 58 remaining MYP schools
across the three countries that were eligible for participation. Schools that had an authori-
sation date up until 2017 (or close to if beyond 2017) were also prioritised, given that this
was conceptualised as sufficient time for the MYP to be established within the school.
However, given the difficulties with recruitment because of the pandemic, there was le-
niency in the authorisation year for three schools (one in Australia with an authorisation
year of 2018 and two in Norway with authorisation years in 2018 and 2019) (see Table 4).

TABLE 2 Student sample size as a function of country and IB status.

Non-IB 1B
Australia 249 (29%) 195 (22%)
England 123 (14%) 100 (12%)
Norway 112 (13%) 91 (10%)
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All three schools had other IB programmes at varying levels (e.g., PYP or DP, or both)
that were authorised well before the MYP. Therefore, these schools were quite familiar
with the overarching IB frameworks and methodology. In addition, school selections in
Australia presented a unique case in that public (state) schools were not prioritised given
the complex and lengthy process of gaining ethical approval through the local Education
Directorate.

The nature of the present study requires a comparison between MYP and non-MYP
schools. However, it is not commonplace for schools that offer the MYP curriculum to
also offer a separate national (state) curriculum during the middle years within that same
school to a separate group of students. Based on the inclusion/exclusion criteria, eight MYP
schools from each of the three countries were initially selected and were then approached
to determine their interest in participating. To widen participation, and to account for poten-
tial attrition, especially due to the uncertainty of the pandemic, we also over-recruited in
each country, particularly in Australia and Norway, where there were high attrition rates or
unavailability to devote resources to participate in the study. In total, headmasters/principals
from MYP schools in Australia (n=29), England (n=8) and Norway (n=17), were invited to
participate in the study. In total, and across the three countries, invitations were sent to 54
MYP schools (approximately 90% response rate).

Based on which schools indicated interest and provided consent to participate, a list of
potential comparison schools that broadly matched the participating IB schools' socioeco-
nomic background were compiled. Then, headmasters/principals from non-MYP schools
in Australia (n=91), England (n=39) and Norway (n=92) were invited to participate in the
study. This included a mixture of public and private schools, except for Australia, where only
private schools were contacted, given the length of time that it would take to obtain ethical
clearance for public (state) schools. In total, and across the three countries, invitations were
sent to 222 non-MYP schools (approximately 65% response rate).

Materials
Cornell critical thinking test (CCT)

A 52-item multiple choice critical thinking test covering ‘induction, deduction, evalua-
tion, observation, (statement) credibility, assumption identification, and meaning’ (Ennis
et al., 2005, p. 2). The test takes approximately 50 min to administer and is divided into
subsections with moderate to high reliability (0.67 to 0.90) and split half reliability (0.55 to
0.76). Several studies have also confirmed the construct validity of the test (e.g., Behar-
Horenstein & Niu, 2011; Ennis, 1993; French et al., 2012; Michael et al., 1980). The Level
Z of the CCT was administered in the current study, which is recommend for high school
students (Walker & Kettler, 2020). Table 3 provides a breakdown of the age ranges that are
typical for high school students across the different countries represented in the current
study. Although the United States is not a part of the sample for the current study, these
US-based age ranges are presented as a baseline since this is where the CCT was nor-
med. In particular, the option to administer Level Z considered the time of year in which the
assessment was administered. More specifically, students were towards the end of their
academic year, which meant that they were transitioning to the next age (e.g., 14-year-olds
were becoming 15-year-olds). This was crucial to consider, as it influenced our choice of
the appropriate CCT level in the current study, ensuring that we administered the level that
most closely aligned with the students' developmental stage. There were other reasons
motivating our option to administer Level Z. Firstly, the reduction in the number of items
from 71 items (Level X) to 52 items (Level Z) was important for online administration,
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TABLE 3 Typical student age levels (in years) according to grade across participating countries.
Country Grade 9 Grade 10 Grade 11 Grade 12
USA 14/15 15/16 16/17 17/18
Australia 13/14 14/15 15/16 16/17
England 13/14 14/15 15/16 16/17
Norway 14/15 15/16 16/17 1718

Note: In the current study, data was not collected from students in the USA. This information is only included as baseline
information because this is where the CTT-Z was normed. This information is useful as it provides insight into the extent to
which the Level Z of the CCT can be validly and reliably used in the target population in the current study (other three countries

listed in the table above).

TABLE 4 Overview of schools, task administration details and MYP authorisation year (when applicable).

School location and type

1. Australia (Private)
2. Australia (Private)
3. Norway (Public)
4. Norway (Public)
5. Australia (Private)
6. Australia (Private)
7. Australia (Private)
8. Australia (Private)
9. England (Private)
10. England (Private)
11. England (Private)
12. England (Public)
13. England (Public)
14. Norway (Private)
15. Norway (Public)
16. Norway (Public)
17. Norway (Public)
18. Norway (Public)
19. England (Public)
20. England (Private)
21. England (Public)

thereby streamlining the assessment process. This streamlining was particularly perti-

Location

Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Remote
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite

Onsite

Delivery of task

Same day
Same day
Same day
Same day
Across 2days
Same day
Same day
Same day
Same day
Same day
Same day
Same day
Same day
Across 2days
Across 2days
Across 2days
Same day
Same day
Same day
Same day

Same day

MYP authorisation year

2018
2017
2008
2018
N/A
N/A
N/A
N/A
1995
2004
2000
N/A
N/A
2008
N/A
2019
N/A
N/A
N/A
2015
N/A

nent in the context of remote testing during the COVID-19 pandemic. Secondly, the use
of Level Z was previously successful with populations in both English and non-English
speaking contexts, which holds relevance for the Norwegian sample in our current study.
Importantly, the language of the test was age-appropriate, and any potentially ambiguous
aspects were clarified within the CCT itself (i.e., students did not need expert background
knowledge to engage with the test).

The CCT score served as the dependent variable in the current analyses. Scoring of
the CCT is based on a right only method. This involves counting the number of correct

answers given by the test-taker. Each correct response to a test item is assigned one
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point. Additionally, the measures described below were incorporated as control vari-
ables to mitigate potential observed differences between students that might influence
their critical thinking skill. For example, it is important to control for cognitive abilities and
intelligence as prior research have established an association between these constructs
and critical thinking (e.g., Halpern & Butler, 2018; Halpern & Dunn, 2021; Stanovich &
West, 2008).

Socioeconomic status

Participants provided several indicators of socioeconomic status (SES), including pa-
rental education, parent occupation and number of books in their household (Heppt
et al., 2022). Students from different socioeconomic backgrounds may experience vary-
ing levels of critical thinking or access to developing this skill. It is essential to account
for this factor to ensure that the study's findings are not confounded by socioeconomic
disparities. One measure that has been often linked to SES is the number of books in the
household (Heppt et al., 2022); this has also been used for international large-scale as-
sessments such as the Progress in International Reading Literacy Study (PIRLS) (Mullis
et al.,, 2019). We adopted this approach, and, in the current study, students provided
information about the number of books in the home. To provide more context for stu-
dents, and with previous findings that higher achieving students are more likely to better
estimate the number of books in the household (e.g., Eriksson et al., 2022), we provided
visualisations of books mapped against the respective response options: none or very
few (0-10 books), enough to fill one shelf (11-25 books), enough to fill one bookcase
(26—100 books), enough to fill two bookcases (101-200 books), enough to fill three or
more bookcases (more than 200). Parents reported on their level of education according
to the following options: prefer not to say, no | did not attend university, yes, | attended
university and have an undergraduate degree or yes, | attended university and have a
postgraduate degree. If applicable, the parent/guardian completing the form was also
asked to select the best option that represented their partner's educational status. The
reporting parent was also asked to provide details on their occupation as well as their
partner's occupation. Due to the large amount of missing data for the parental education
variable (approximately 75%) and the parental occupation variable (approximately 87%
for the reporting parent and approximately 82% for details on their partner's occupation),
they could not be used in the quantitative analyses and so the student reported number
of books in their household was used as the only proxy for SES.

Big-5 personality assessment

Previous studies have linked personality to critical thinking (Acevedo & Hess, 2022; Clifford
et al., 2004). For example, hierarchical multiple regression analyses identified a robust link
between the personality dimension of openness to experience and critical thinking (Clifford
et al., 2004). Therefore, to account for this potential influence of personality, a 50-item per-
sonality battery was administered using items drawn from the International Personality ltem
Pool (Goldberg et al., 2006). The inventory is based on the five-factor model of personal-
ity (Goldberg, 1993) and consists of ten items for each of the five personality dimensions:
neuroticism, extraversion, conscientiousness, agreeableness and openness to experience.
Participants rated each item on the extent to which it described them (extremely inaccurate
to extremely accurate). The assessment has high reported internal reliability, with an aver-
age alpha value of 0.84 (Goldberg, 1993).
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Cognitive reflection task (CRT)

Participants completed the three-item CRT. The task consisted of three questions taken
directly from Frederick (2005) that have an intuitive yet incorrect response. The questions
assess the participants' ability to deeply process problems and override intuitive thinking.

The international cognitive ability resource (ICAR-16)

Participants also completed the ICAR-16 (Dworak et al., 2021). The ICAR-16 is a 16-item
broad intelligence measure of four aspects of intelligence: verbal reasoning, letter and num-
ber series, matrix reasoning and three-dimensional rotation. All items were in multiple choice
format and the presentation of items was randomised.

Procedure

All participants were provided with information sheets and consent was gained from partici-
pants before engaging in data collection. To widen participation, the research team accepted
invitations to deliver an overview of the study and what participation entailed to students.
Given the difficulty in recruiting schools in Australia, a member of the research team also
coordinated with the IB Schools Australasia team to advertise the research project in their
newsletter. For the non-IB schools, a member of the research team reached out to head-
masters and middle-years coordinators. In addition, due to school closures in response to
the COVID-19 global pandemic, the entire study was remotely conducted. However, note
that although the research team did not visit the physical location for task administration,
some schools administered the task as an in-person session (onsite) in a quiet room on the
school grounds (see Table 4).

Prior to commencing task administration, a research member of the team met online with
the contact person from each school for 20 to 30 min to discuss the nature of participation
and to agree on the logistics of gaining consent and administering the task. When a school
decided on the specific day(s) and time(s) that students would engage with the tasks, this
was communicated to a member of the research team so that they could be available at that
time in case the school had any questions during task administration. Before this date, par-
ents and students indicated their interest in participating in the study through the completion
of a parent and student consent form, respectively. Given that parent/student responses
were directly shared with the research team, to manage the consent process a member
of the research team created individual, secure folders for each participating school. This
folder contained three key documents: (1) consent status of students; (2) consent status of
parents; and (3) key instructions about participating in the study, including the links to the
student background questionnaire and critical thinking test. This folder was only accessi-
ble to the key contact persons from a specific participating school and the research team.
Having access to this folder also enabled contact persons from each school to be aware
of students who wanted to participate so that they would know the appropriate number of
rooms to prepare before the date of task administration. This was particularly important,
given that, in some instances, there were restrictions on the number of students that could
be in a room at once.

Participants first completed the student consent, the questionnaires and cognitive task
in the following order: demographic variables, socioeconomic indicator, personality, ICAR-
16, then the CRT. All students subsequently completed the critical thinking test. All ses-
sions, whether onsite or remote, were supervised by at least one teacher from each of
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the participating schools and a research member from the research team was on standby,
through Microsoft teams, on the day of task administration if any questions or technical diffi-
culties emerged. Except for one school (that completed the task remotely), all students com-
pleted the tasks in a quiet room at their school. The school that completed the task remotely
required all participating students to log into the school's secure online platform and students
individually completed the task while being remotely supervised. Seventeen schools were
able to accommodate student completion of both the student background questionnaire and
critical thinking task on the same day. In the remaining four schools, students completed
both tasks over a period of two days to accommodate timetabling requirements and super-
vision availability (see Table 4). In the case of the latter, students completed the consent
form and the student background questionnaire on the first day (approximately 30 to 40 min
for administration), followed by the critical thinking test on the second day (approximately
50 min). This sequencing was chosen to align with the time constraints associated with each
task and the scheduling needs of these schools. Furthermore, items in the tasks for the
student background questionnaire were presented in a random order for each student. For
instance, the questions in the personality test were randomised to reduce order effects.

Data was subjected to exploratory multi-level regression analyses and propensity
score matching using R, a language and environment for statistical computing (R Core
Team, 2013). Propensity score matching was employed using a full matching procedure
to balance the MYP and non-MYP groups concerning the background characteristics, in-
cluding personality traits, SES, gender, and age. The rationale for adopting a propensity
score matching approach was to simulate a randomised experimental scenario, in which the
treatment group (i.e., students enrolled in the MYP) and the comparison group (i.e., students
not enrolled in the MYP) exhibit similarity in relevant background characteristics (Stuart &
Green, 2008). Propensity score matching is particularly valuable when random assignment
to different groups is unfeasible, as was the case in our study. By implementing this match-
ing strategy, we effectively aimed to reduce the influence of background characteristics,
thus enabling more confident attributions of outcomes to the MYP curriculum, rather than
any potential background differences between the groups. The overarching goal is to select
a subgroup of students from an external comparator group (i.e., non-MYP students exposed
to the national curriculum in each country) who share predefined characteristics (i.e., im-
portant covariates) with students in the study population exposed to the treatment (i.e., MYP
students). Successful matching should result in covariates no longer predicting treatment
group status. This approach emulates the randomisation process of experiments by match-
ing students based on pre-defined criteria.

RESULTS
Descriptive analysis

The demographic composition of the sample as a function of IB participation is presented in
Figure 1. Preliminary analyses suggested that the IB sample differs from the non-IB sample
in terms of gender, ;(2 =207.02. Males were highly over-represented in the non-IB programme
sample (69%) compared to the IB programme sample (20%). The distribution of MYP and
non-MYP participants exhibited a generally similar pattern across all three countries, with an
equal percentage (51%) of both MYP and non-MYP students in Australia. There was no dif-
ference in grade level as a function of IB participation, ;(2= 1.77; Year 9 students constituted
42% of the non-1B programme and 47% of the IB programme sample. A Wilcoxon rank sum
test suggested that the number of books in the household differed between the IB and non-
IB samples, W=73,457, with IB students reporting a higher average number. In addition,
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Non-IB 1B Non-IB 1B
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B Male

B Prefer not to say
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51% 51% Australia
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Books at home
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° i 200+

FIGURE 1 Demographic variables as a function of IB status.

Grade 9 (M=2.38, SD=1.40) and Grade 10 (M=2.53; SD=1.54)% MYP students have been
enrolled in the IB for a similar number of years.

Differences in critical thinking

An initial analysis was performed to examine critical thinking differences between MYP and
non-MYP students without accounting for confounding variables. Critical thinking was higher
in the MYP (M=24.24, SD=6.19) compared to non-MYP students (M=21.12, SD=6.54),
d=0.49. Propensity score matching was then performed using a full matching procedure
between the MYP and non-MYP groups in terms of several potential confounders (cognitive
abilities, personality, SES, gender, and age) to obtain a set of matching weights. After apply-
ing a regression with these matching weights and using robust standard errors that account
for clustering in the weighting classes, MYP participation was still a positive, moderate pre-
dictor of critical thinking, f=0.38.

Exploratory multi-level regression analyses were performed to examine differences in
critical thinking performance after accounting for covariates. The following variables were
entered into the model: cognitive abilities (intelligence and cognitive reflection), personality
variables (openness, conscientiousness, neuroticism, extraversion, and agreeableness),
SES indicator (number of books at home), and demographic variables (age and sex). Age
was only recorded in whole years rather than as a continuous measure. School was entered
as a grouping factor. Importantly, for this and subsequent analyses, students with incom-
plete data had their missing responses handled using random forest imputation. This was
deemed appropriate as very few variables had missing data, and those that did had 2% or
fewer missing cases. Sample sizes for each model are noted where appropriate. The multi-
level regression indicated that intelligence (ICAR 16), the highest two levels of cognitive
reflection, and openness to experience were positive predictors of critical thinking, while
extraversion was a negative predictor. The highest level of number of books at home was
also a positive predictor of critical thinking. Crucially, after accounting for all covariates, 1B
status was a predictor of critical thinking, such that students in the IB programme had higher
critical thinking. This effect was moderate in size, f=0.33.

Finally, we performed a propensity score matching analysis. To determine relevant co-
variates for calculating a propensity score, we relied on both theoretical considerations and
the empirical findings from a logistic regression with each of the covariates in the prior re-
gression model but using IB participation as the criterion variable (see Table 5). Intelligence,
openness to experience, conscientiousness, sex, and number of books at home were
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TABLE 5 Results of the logistic regression analysis on IB participation without matching weights applied.

Predictors

(Intercept)

Sex (male)

ICAR 16

CRT (1)

CRT (2)

CRT (3)

Openness
Conscientiousness
Extraversion
Agreeableness
Neuroticism

Age (14)

Age (15)

Age (16)

Age (17)

Number of books (11-25)
Number of books (26—-100)
Number of books (101-200)
Number of books (200+)
Observations

R2

Odds ratios

0.27
0.09
113
1.08
0.97
0.7

1

1

1

1

1
1.99
0.67
1.09
30.94
1.24
215
2.65
2.75
870
0.369

Std. beta

1.21
0.09
1.58
1.08
0.97
0.7
1.72
0.76
1.03
1.04
0.87
1.99
0.67
1.09
30.94
1.24
215
2.65
2.75

Actual school programme enrolled in: 1B

Actual school programme enrolled in: Non-IB

60

401

count

201

0.00 0.25 0.50

0.75
Probability of enrolling in IB programme

0.00

FIGURE 2 Distribution of propensity scores in the IB and non-IB samples.

0.25 0.50 0.75 1.0

0

predictors of IB enrolment, such that IB students tended to have higher intelligence scores,
have higher openness to experience and conscientiousness, were more likely to be female,
and they tended to have more books in their household. See Figure 2 for the distribution of
propensity scores based on the model presented in Table 5.
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We then calculated a propensity score based on the covariates in Table 5. The motivation
for using a propensity score matching approach was to approximate a randomised experi-
ment scenario where the treatment (i.e., enrolled in MYP) and comparison (i.e., not enrolled
in MYP) groups are similar on all relevant background characteristics (Stuart & Green, 2008).
Specifically, an optimal full matching procedure was used as this approach has been argued
to be the best matching technique (Hansen, 2004). This approach uses all available people
in the sample and groups them into matched sets (i.e., subclasses) based on their similarity
across the covariates used for matching and each of the subclasses contains at least one
‘treated’ individual (IB) and one ‘comparison’ individual (non-1B). Weights are then assigned to
each of the subclasses to ‘equalise’ the covariates across the treated and comparison groups,
with more similar subclasses weighted more than less similar ones. If the matching procedure
is successful, the covariates should no longer predict treatment group status.

In our case, the matching success was evaluated both in terms of the average differ-
ences in the covariates between the treatment and comparison groups before and after the
matching procedure was applied, as well as by re-running the logistic regression presented
in Table 5. The full matching procedure was highly successful and was able to reduce all co-
variate differences to an acceptable level, and this was particularly marked for the average
differences in sex, intelligence, and openness to experience in the unmatched IB and non-IB
samples, which was important given the findings of the initial logistic regression on IB par-
ticipation. Table 6 presents the re-run logistic regression with the matching weights applied,
showing that none of the covariates now predict MYP participation status. To evaluate the
grade and country-level comparisons, the same matching approach was carried out for

TABLE 6 Results of the logistic regression analysis on IB participation with matching weights applied.

Predictors Odds ratios Std. beta
(Intercept) 0.9 1.27
Sex (male) 1.04 1.04
ICAR 16 1.01 1.04
CRT (1) 0.89 0.89
CRT (2) 0.97 0.97
CRT (3) 1.04 1.04
Openness 1 1.03
Conscientiousness 1 1.16
Extraversion 1 0.92
Agreeableness 1 0.97
Neuroticism 1 1.03
Age (14) 1 1
Age (15) 0.68 0.68
Age (16) 0.73 0.73
Age (17) 3.03 3.03
Number of books (11-25) 0.86 0.86
Number of books (26—100) 0.77 0.77
Number of books (101-200) 0.88 0.88
Number of books (200+) 0.89 0.89
Observations 870

R? 0.013
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FIGURE 3 Weighted average of the critical thinking scores (plus and minus the weighted standard error of
the average) as a function of IB MYP participation.

these subsamples. Given fewer cases with which to match in these subsamples, it is unsur-
prising that the matching tended to be less effective for them, although it was generally still
of high quality. The matching for the Norwegian subsample was the exception to this, and so
their country-level findings should be interpreted with a degree of caution (see supplemen-
tary materials, Figures S1-S5, for details on the matching procedure for the subsamples).

The role of IB participation status on critical thinking was then investigated as per the
recommendation of Ho et al. (2007) by applying a regression analysis on the CCT scores
including IB status and the matching covariates as predictors with the matching weights ap-
plied. After matching the IB and non-IB samples on these various covariates, participation
in the MYP was identified as a positive predictor of critical thinking ability (see Figure 3) and
this effect was moderate in size, f=0.38.

We further examined whether the differences between MYP and non-MYP students
differed as a function of grade level and country through a series of additional weighted
regressions.

Grade level comparisons

We examined whether the differences between IB and non-IB students differed as a func-
tion of grade level and the findings are illustrated in Figure 4. For Grade 9 students, IB
status was again a positive predictor of critical thinking, and this effect was moderate in
size, #=0.37. Similarly, for Grade 10 students, IB status was a positive predictor of critical
thinking, and this effect was moderate in size, f=0.33. As illustrated in Figure 4, both the
overall performance and difference between IB and non-IB participants were very similar
between the grades.

Country-level comparisons

Finally, we examined whether the differences between IB and non-IB students differed as a
function of country. In Australia, IB status was a positive predictor of critical thinking, and this
effect was moderate in size, #=0.30. Similarly, in England, IB status was a positive predictor
of critical thinking and this effect was moderate to large in size, f=0.62. In Norway, IB status
negatively predicted the critical thinking score, f=-0.06. As Figure 5 illustrates, in general,
the non-IB students' average performance was very similar across the three countries, but
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FIGURE 4 Weighted average critical thinking score as a function of grade and IB MYP participation.
Grade 9: non-IB (M=21.51; SD=6.36), IB (M=24.63; SD=6.82); Grade 10: non-IB (M=21.97; SD=6.95), IB
(M=24.08; SD=6.18); M, mean; SD, standard deviation.
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FIGURE 5 Weighted average critical thinking score as a function of country and IB MYP participation.
Australia: non-1B (M=21.54; SD=7.72), IB (M=24.08; SD=5.47); England: non-I1B (M=22.51; SD=5.32), IB
(M=25.85; SD=4.54); Norway: non-IB (M=22.64; SD=7.74), IB (M=22.12; SD=8.44); M, mean; SD, standard
deviation.

for MYP students, it was noticeably higher in England and particularly compared to the
Norwegian matched sample average. Similarly, the difference between the IB and non-IB
students' performance was noticeably larger for the English matched groups, as was also
reflected in the substantially larger effect size for this difference, compared to the Australian
and particularly the Norwegian matched groups.

DISCUSSION

Over the past years, critical thinking has emerged as a fundamental objective in education,
prompting educators and scholars to tackle the difficulties involved in effectively teaching
this essential skill. It is not sufficient to incorporate critical thinking into the curriculum; in-
stead, creating the appropriate conditions for students to learn and develop this competency
is imperative. In the present study, we compared the critical thinking skills of MYP and
non-MYP, national curricula students. The current study demonstrated that MYP students
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had higher levels of critical thinking skill and with a moderate role of IB participation. After
accounting for important pre-existing differences (gender, personality and general cogni-
tive abilities), we observed that there was still an advantage in critical thinking for the 1B
sample. This finding remained consistent across grade level (Grade 9 and Grade 10) and
across English and Australian students. However, there was no meaningful difference for
the Norwegian country-level comparison.

The case of connected explicit instruction and assessment in critical
thinking development

There has been a long-standing debate about the most effective way of teaching critical
thinking, which stems primarily from disagreements about its theoretical conceptualisations
(Alazzi, 2008; Chirgwin & Huijser, 2015; Munkebye & Gericke, 2022; Vieira et al., 2011).
That there was a MYP advantage in critical thinking development might be associated with
the presence and nature of explicit instruction in the MYP compared with national curricu-
lum approaches. This is a noteworthy observation because previous meta-analyses have
underscored explicit instruction as a fundamental catalyst for the development of critical
thinking. A pivotal aspect of this involves the clear and explicit definition of what constitutes
critical thinking (Abrami et al., 2008, 2015). MYP teachers and coordinators in England,
some of whom have experience with both national and MYP curricula, have shed light on
the distinctions in critical thinking instruction within MYP and non-MYP contexts (McGrane
et al., 2022). Interestingly, they noted that the nature of the content does not significantly
differ between MYP and non-MYP schools (McGrane et al., 2022). Instead, it was empha-
sised that the MYP offers a more explicit and effective approach to providing students with
opportunities for active thinking and reflection. MYP teachers have further advanced two
benefits of employing explicit assessment language to foster critical thinking development:
(1) these criteria serve to emphasise the significance of critical thinking to students; and (2)
it facilitates a more transparent understanding of expectations among students and between
students and teachers (McGrane et al., 2022; Wright et al., 2016).

The effectiveness of explicit instruction, especially in relation to critical thinking, may be
attributed in part to Sweller et al.'s (2019) cognitive load theory. Sweller et al. (2019) suggest
that explicit instruction and feedback are effective because humans have evolved to learn
directly from others through the borrowing and organising principle, which reduces the load
on working memory. This is particularly helpful for students who may struggle with learning,
such as those with learning difficulties or from linguistically diverse backgrounds, when pre-
sented with complex and new information, like the critical thinking strategies of when, why,
and how to use them (Chen et al., 2018; Siregar, 2021). When information is received and
stored in long-term memory, the constraints of working memory are diminished, allowing
an effective application of feedback students. Sweller et al. (2019) argue that by design-
ing instructional experiences that correspond with this cognitive process, the acquisition of
skills can be improved. The MYP strengthens the development of critical thinking by pro-
viding students and teachers with a common and clear language to engage in the borrow-
ing and organising process through its criterion-referenced descriptors and strands, which
are utilised in project-based assessments such as the MYP personal project (IBO, 2012,
2022). This aligns with previous studies which have shown that teachers and school leaders
have favourable views regarding the IB assessment frameworks and practices and have
acknowledged that this enhances the delivery of explicit instruction in fostering critical think-
ing (Abrami et al., 2008, 2015; Dickson et al., 2018; Marin & Halpern, 2011). For exam-
ple, Visser's (2010) research on IB assessment in multiple countries including Australia,
the Netherlands, Canada and the USA, demonstrated that many MYP coordinators and
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teachers considered assessment to be the most valuable aspect of the MYP. Moreover,
Wright et al. (2016), across 54 countries, found that 70% of the IB coordinators regarded the
availability of various explicit assessment instruments in the MYP as highly valuable.

Notwithstanding the importance of the explicit approach, MYP teachers and students
alike report that the IB's integration of explicit instruction within a connected learning frame-
work fosters critical thinking (McGrane et al., 2022). This was frequently attributed to the
emphasis on interdisciplinary learning and the establishment of cross-curricular connec-
tions (Hamza-Lup & Sopin, 2008; Kaklanis et al., 2015; McGrane et al., 2022). For exam-
ple, students from England, Norway and Australia identified that explicit instruction within a
connected framework permitted them to transfer their learning of important practices from
key units such as Individuals and Societies (INS), including source analysis, to enable more
critical analysis and synthesis across other subject areas (McGrane et al., 2022). Similarly,
79% of MYP coordinators in an extensive cross-national study, which included Australia,
reported an appreciation for the MYP's prioritisation of interdisciplinary teaching (Wright
et al., 2016). More broadly, MYP teachers from the three countries under consideration in
this study also reported that connected learning was leveraged in a way that permitted them
to better manage time on task: they recognised that critical thinking strategies learnt in INS,
for example, permitted students to more quickly engage and complete tasks requiring eval-
uation and analysis (McGrane et al., 2022).

This connected learning framework is driven by the MYP's approaches to learning (ATL's)
(IBO, 2014a). More relatedly, within the ATLs thinking skills category, critical thinking is
recognised as an essential skill that students must acquire to excel as learners. This is un-
derpinned by inquiry-based learning, which is widely recognised as an effective approach
for fostering critical thinking (Evangelisto, 2021; Fuad et al., 2017; Soneral & Wyse, 2017;
Wahyudi et al., 2019; Zandvakili et al., 2019). Inquiry-based approaches employ a stu-
dent-centred process which helps them to develop their own conceptual knowledge and
frameworks (Anderson et al., 2013). Within these approaches, there is an emphasis on
authentic problem-solving within a connected and collaborative learning environment (Ku
et al.,, 2014). This is indeed a hallmark of the MYP, which is known for its student-cen-
tred approach that offers opportunities for students to develop their own sense of agency
and independence in the process of becoming critical thinkers (Sperandio, 2010; Taylor &
Porath, 2006; Waterbury, 2018). Alongside this, teachers also engage in their own process
of connected learning through the inquiry-based framework, which is a considerable shift
for most educators who have previously taught in schools that are usually teacher-centred
(Grewal, 2001; Hill, 2001; Sperandio, 2010). For example, in Norway, MYP teachers have
reported that the interdisciplinary units offer an opportunity for students to extend their meta-
cognition and abstract thinking process (Termaat, 2023). Therefore, the MYP experience for
teachers is as much an inquiry-based, self-directed process as it is for students. While most
classrooms and curricula include some of the above-mentioned strategies to foster student
critical thinking (as evident in the introductory section discussing the national curricula in
Australia, England and Norway), the MYP has perhaps claimed an advantage in fostering
critical thinking through its systematic and strict prioritisation of explicit instruction through a
connected learning framework underpinned by inquiry-based learning (IBO, 2014a).

Interestingly, the MYP's connected, explicit instructional approach to critical thinking in-
struction, as described above, diverges from the methods found in the national curricula of
the countries under study (except for Norway, where we did not identify a MYP advantage).
Intriguingly, our research reveals a significant 1B advantage, primarily observed among
English-speaking students, in contrast to their peers in Australia and Norway. But why might
this be the case? One key reason might be related to the nature of explicit instruction in
England under the national curriculum. Unlike Australia and Norway, England's national cur-
riculum and teacher training neither explicitly defines nor positions critical thinking as a core

85U801 7 SUOLLLIOD BA1ER1D) 3|ed!dde auy Aq pauienob 82 S8l YO 8sN JO SaIN 10} ARelq 18U UO AB]IA UO (SUOTIPUOD-PUE-SWISYWI00 A8 1M A.d 1 BUIIUO//StNY) SUORIPUOD pUe Swie | 81 88S *[7202/20/c2] Uo Ateiqi8uljuo A8 |IM 89 L Ad ZybE €81/200T 0T/I0p/LI0Y A8 1M AReiqjpul|uo'S euIno essq/sdny Woaj pepeo|umoq ‘s ‘€202 '€T996V02



220135 | Review of Education JOHNSTON ET AL.

educational goal (Belas, 2019; DfE, 2013a). Admittedly, an examination of the DfE subject
curriculum guidance (DfE, 2013b, 2015) demonstrates that each subject aims to develop
critical thinking. Since most students in England will prepare to sit the General Certificate of
Secondary Education (GCSE) at the age of 16 through the national curricula route, they will
be offered an opportunity to develop their critical thinking (Ofqual, 2017). However, Sizmur
and Cunningham (2013) highlight that in England, although there is evidence in the GCSE
(aligns with national curricula) documentation of the importance of progression student
higher order thinking skills, there was less explicit expectations for the development of these
skills when compared with international curricula such as the MYP. Though the impact of
MYP participation was most noticeable in England, there were also clear advantages for the
IB in Australia. This could be related to the fact that within the Australian national curricu-
lum landscape, critical thinking is delivered in a compartmentalised, implicit fashion (NSW
Board of Studies, Teaching and Educational Standards, 2014; Queensland Curriculum and
Assessment Authority, 2015; VCAA, 2015). This implicit approach is at odds with previous
recommendations of best practices in critical thinking instruction, which could also explain
the absence of a national curricula advantage in Australia in the current study.

These findings rekindle the persistent debate about whether critical thinking is most ef-
fectively taught explicitly—the ‘generalist view’ (infusion approach)—or implicitly (immersion
approach)—the ‘specifist view’ (Davies, 2006, p. 1; Ennis, 1989). For example, in Australia,
after a long history of failing to maintain critical thinking instruction as an explicit, cross-curric-
ular endeavour (Gilbert, 2019; also see Watt, 2006 for the Tasmanian ‘Essential Learnings’),
and despite calls from the Gonski report, which recommended that these skills be placed ‘at
the core of our [national] curriculum and teaching practice’ (Gonski et al., 2018, p. 38), it was
only in recent years that the Australian national curriculum changed its recommendation of
teaching critical thinking in a subject-specific fashion (specifist view) to one that views the
skill as a general curriculum capacity (generalist view) (Cole et al., 2015). Indeed, Australian
schools that have discontinued the MYP noted that curricular changes are ensuring that the
Australian national curriculum now have ‘a lot IB-ness to it’ as the ‘(Australian Curriculum)
really drew a lot of its ideas from IB’ (Dickson et al., 2021, p. 18). Nevertheless, while crit-
ical thinking in Australia is viewed as a valued educational goal, contradictory views that
seem to side with a specifist view have remained in circulation, with an official review of the
Australian national curriculum recommending that ‘critical and creative thinking ... should
be embedded only in those subjects and areas of learning where relevant and where they
can be dealt with in a comprehensive and detailed fashion’ (Donnelly & Wiltshire, 2014, p.
248). This raised more questions than answers, since the review's authors neither specified
how to position the teaching of critical thinking within the Australian national curriculum nor
did they provide convincing evidence-based research to support their recommendation. It
is therefore unsurprising that although Australian secondary school teachers endorse the
relevance of critical thinking, much like British national curriculum teachers, they do not con-
sistently plan for the implementation of explicitly teaching this skill (Skourdoumbis, 2016).
Moreover, evidence suggests that students may require more support to acquire critical
thinking skills (Abrami et al., 2015), and many national curriculum educators continue to face
challenges in integrating effective critical thinking instruction into their curricula due to a lack
of expertise (Ab Kadir, 2018; Erikson & Erikson, 2019; Paul & Elder, 2019).

Intriguingly, the present findings further raise the question of whether integrating both
a generalist (infusion) and specifist (immersion) pedagogy could hold the key to fostering
critical thinking most optimally. Note that both the generalist and specifist view advocate
for embedding the teaching of critical thinking across different subjects. This contrasts with
the general approach (variation of generalist approach) which advocates for the delivery of
explicit critical thinking instruction as a stand-alone course that is independent from a spe-
cific subject (Ennis, 1991; Gann, 2013). In a prominent meta-analysis, Abrami et al. (2008)
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analysed 117 studies that comprised 20,698 participants and arrived at the conclusion that
critical thinking skills were most optimally developed through explicit rather than implicit
teaching methods, which treats critical thinking as an outcome (rather than the subject)
of instruction. This finding has been consistently supported by research across the past
15years across different contexts and employing different methodological designs, includ-
ing randomised controlled trials (Ari, 2020; Arisoy & Aybek, 2021; Cole et al., 2015; Marin
& Halpern, 2011; Smith et al., 2018). However, that Orhan and Ceviker Ay (2022) identified
general, immersion and mixed [combined] (general and immersion) approaches significantly
improved secondary-level students' critical thinking skills, all with large effect sizes, is inter-
esting. Although, note that the magnitude of the effect favoured a general, followed by the
mixed and then the immersion approach. While these results seem to favour the explicit
approach (albeit via a standalone approach), they also indicate that combined approaches,
such as those implemented in the MYP curriculum and Norwegian national curriculum (we
examine the nuances of the Norwegian findings later in the discussion) seem to also be
effective in fostering critical thinking. By contrast, the traditional, content-based curricula,
which dominate in Australia and England, might position critical thinking instruction at the
periphery, thus creating minimal opportunities for explicit instruction of this skill, especially if
it is not positioned as accountable outcome (Cole et al., 2015).

Upholding explicit instruction: Issues of accountability and fidelity in
curricula implementation

Beyond establishing a shared operational language for explicit instruction aimed at enhanc-
ing critical thinking, MYP educators observed that incorporating this explicit language into
assessments helped cultivate a culture of accountability and fidelity in the MYP implemen-
tation (McGrane et al., 2022). In previous interviews, MYP teachers from all the schools
included in the present study consistently emphasised the importance of explicitly commu-
nicating to students the various assessment strands and levels related to critical thinking.
Notably, when it comes to fostering critical thinking, many of these teachers consistently
referred students to Criteria A and D of the MYP assessment framework, which focuses on
analysing and evaluating, two core components of critical thinking skills (Ennis et al., 2005;
IBO, 2014a). This approach stands in contrast to the level of accountability typically ob-
served in national curriculum strategies aimed at cultivating critical thinking. For example, in
England, the national curriculum sits against the backdrop of England's history of introduc-
ing and removing courses specifically designed for critical thinking development. More spe-
cifically, in 2011, England's Oxford, Cambridge and RSA Examinations (OCR) exam board
published a stand-alone module (Level 2 Thinking and Reasoning Skills) for secondary-
school students (OCR, 2011), which was later abandoned in 2018 by the DfE because of
government reforms (OCR, 2016). Although this may suggest a move to align with best
practices (as indicated in our previous discussion on the tensions and consequences of
teaching critical thinking through a siloed approach), this exemplifies an under-prioritisation
of critical thinking in England's national curricular accountability goals, part of which may
be attributed to their difficulty in conceptualising and, therefore, assessing critical thinking
(Ventista, 2018). Moreover, that the British Council (2016) continued to implement standalone
initiatives for critical thinking (e.g., Connecting Classrooms Critical Thinking and Problem-
Solving programme) is testament to a lack of a unified understanding and accountability
structure for critical thinking development across the British Government. Bhatt's (2022)
findings support this view such that secondary school teachers in England perceived that
greater accountability to develop critical thinking would motivate teachers to understand the
nature of critical thinking, including its composition and effective pedagogical approaches.
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However, this might not be an ideal solution, given that accountability measures, if not prop-
erly implemented or if based on misguided conceptualisations, may lead to didactic and nar-
row pedagogical approaches, which may have negative consequences for critical thinking
development (Alwehaibi, 2012).

The issue of accountability and fidelity is further important when considering the absence
of an IB advantage in Norway in the current study. It is firstly important to acknowledge
that this could have been driven by the less effective matching for the Norwegian sample
which we discuss later in our limitations. However, other factors related to the status of
accountability in critical thinking instruction within the Norwegian national curriculum and
at the MYP level may be at play. In relation to the national curriculum, the Norwegian ed-
ucation landscape differs from the previously highlighted contradictory messages within
Australia and England: there is a more consistent message and a move towards greater
accountability for the development of critical thinking (Norwegian Directorate for Education
and Training, 2020). Our finding of no advantage for MYP Norwegian students in the present
study likely reflects this cohesive integration of critical thinking within Norwegian national
curricula (Scheie et al., 2022), which contrasts with the UK and Australia where there are
not unified national approaches to critical thinking instruction, as discussed above. A key
component of Norway's unified approach to fostering critical thinking is through a knowl-
edge-based national curriculum (Ott, 2019; Scheie et al., 2022). More specifically, Norway
recently underwent curriculum changes, with a view towards strengthening students' core
background knowledge and narrowing its content to facilitate deeper learning (Norwegian
Directorate for Education and Training, 2020; Norwegian Ministry of Education, 2017). This
approach to strengthening background knowledge has been previously linked to better crit-
ical thinking outcomes (Ennis, 1989; Willingham, 2008), with the understanding that critical
thinking skills cannot be achieved unless there is sufficient subject knowledge (Thomas &
Lok, 2015; Willingham, 2008). Additionally, Vardi (2015) highlights the mutually reinforcing
cycle of domain knowledge and critical thinking within a discipline. Consequently, develop-
ing critical thinking skills within a discipline is highly advantageous for both critical thinking
and content knowledge development, since it enables individuals to establish meaningful
connections between different parts of the subject matter, thereby leading to a deeper un-
derstanding of a topic. Moreover, although Norway prioritises the teaching and assessment
of critical thinking through a generalist approach, the design of the curriculum offers stu-
dents an opportunity to transfer their thinking across different situations and disciplines
(Norwegian Directorate for Education and Training, 2020).

This process is also advocated within the broader MYP framework, and by extension
within the MYP in Norway (IBO, 2012, 2014a, 2022), although, in the MYP, rather than
referring to a knowledge-driven curriculum, they mention a concept-driven curriculum
that is distinguished by key (overarching) concepts and related (subject-specific) concepts
(IBO, 2014a). Despite the difference in name, both curricula present an explicit teach-
ing of critical thinking and strengthening of knowledge or concepts (IBO, 2014a; Scheie
et al., 2022). Importantly, both the MYP curriculum and the Norwegian national curriculum
place a strong emphasis on addressing multi-categorical issues with ethical implications.
Within the MYP IB curriculum, key concepts such as perspective, identity and communi-
ties are explored, along with related concepts such as empathy, bias, poverty and equity
(IBO, 2012, 2014a, 2022). Similarly, the Norwegian national curriculum stresses the im-
portance of ethical awareness, prompting students to consider the ethical implications of
their decisions and actions (Norwegian Directorate for Education and Training, 2020). This
knowledge-based approach facilitates the creation of learning environments that enable
students to develop their ability to think more broadly. Encouraging students to contex-
tualise academic ideas and concepts within a broader framework permits the establish-
ment of meaningful connections between the dissemination of knowledge in the classroom
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and real-world applications of academic concepts (Velez & Power, 2020). Furthermore,
when these issues are approached through a dialogue-reflection-action process, students
are motivated to think critically and apply their thinking in practical situations (Davies &
Barnett, 2015). Interestingly, central to both the Norwegian and MYP curricula is the explicit
integration of the learning and transfer across subject areas, which seemingly amalgam-
ates both generalist and specifist approaches to teaching critical thinking. Indeed, previous
scholars (e.g., Ennis, 2013; Tiruneh et al., 2017) have supported this combined approach to
fostering critical thinking with some scholars opposing the rigid dichotomy between the gen-
eralist and specifist view and have suggested that the debate between these two schools of
thought involves a ‘fallacy of the false alternatives’ (e.g., Chaffee, 1994; Davies, 2006, p. 2).
This view aligns with those from cognitive science research suggesting that the learning of
complex processes such as critical thinking benefits greatly from the initial explicit, direct in-
struction, such as those proffered by the generalist view (Lai, 2011). However, this is purely
speculative and further qualitative research is required to explore the specific approaches
that are being implemented in the current sample.

Challenges in maintaining fidelity in MYP implementation

If the MYP is clear on its approach to critical thinking development, we must return to ad-
dressing the question of why an IB advantage did not manifest in Norway. This could per-
haps be related to the non-prescriptive nature of the MYP, where schools have the autonomy
to tailor their objectives, content, and assessment strategies to their specific educational
context (Sperandio, 2010). This openness can lead to the integration of local (national) cur-
riculum components in a manner that may not align with the fidelity of MYP implementa-
tion. Previous interviews have revealed that this flexibility poses significant challenges for
Norwegian MYP teachers and coordinators (McGrane et al., 2022). Admittedly, this experi-
ence is not unique to Norway; MYP educators in Australia (Perry et al., 2018) and the UK
(Sizmur & Cunningham, 2013) have reported higher workloads as they grapple with the
dual adoption of MYP and national curricula, including the complex task of managing two
distinct assessment frameworks. However, what distinguishes the Norwegian context is the
stringent legal mandate to integrate the Norwegian local curriculum into the MYP frame-
work. Given the legal mandate and requirement for delivering Norwegian examinations,
the emphasis often falls on prioritising the preparation for these examinations (McGrane
et al., 2022). This requirement therefore has the potential to curtail the flexibility of MYP
schools in Norway when contrasted with those solely following the MYP curriculum or enjoy-
ing the flexibility to do so, as observed in Australia and England (Dickson et al., 2020, 2021;
McGrane et al., 2022).

MYP teachers and coordinators in Norway have further indicated that due to these
pressures and the emphasis on the local national curriculum, they often extend specific
subject areas beyond the recommended IB guidelines. This practice, however, can lead to
other MYP subjects receiving less attention and potentially interfere with the requirement
of at least 50h of instruction for each subject group, as stipulated by the IB (IBO, 2022).
For example, some Norwegian MYP teachers have reported that they perceive the pro-
cess-oriented and documentation-heavy nature of the MYP may reduce students' motiva-
tion to engage in critical thinking, particularly in subjects like Design, where students are
required to document step-by-step decisions before commencing the creative process. This
requirement is less strict in other subjects, such as Languages and Literature (McGrane
et al., 2022). Therefore, despite ongoing professional development and clear IB guidelines,
some teachers may not consistently implement the MYP methodology due to time-related
or legal-related constraints (Pendergast et al., 2014). Instead, Norwegian MYP teachers
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sometimes opt to streamline the depth of student engagement in these activities, deviating
from previous research recommendations that emphasise explicit involvement in the critical
thinking process (Abrami et al., 2008, 2015). Future research should delve into understand-
ing this concern and propose practical strategies for documentation to ensure that teachers
implement the MYP with high fidelity (Bishop et al., 2014; Durlak, 2016; Hansen et al., 2013).
In addition, future research may consider how the cultural background of teachers might
influence the extent to which the MYP is implemented with fidelity.

Limitations and future directions

As with many complex studies that span multiple countries, there are limitations that should
be addressed in future research. We used two measures to gather information about stu-
dents' social, cultural and economic backgrounds: asking students how many books were
in their household and asking their parents about their education levels. However, the use
of the number of books indicator is concerning in this study because previous research
has shown that there may be a gender bias in responses, with females reporting higher
numbers than males of similar backgrounds (Engzell, 2021). We also attempted to collect
data on parental education levels, which is a more accurate measure, but the response rate
was too low to include in the analysis (Engzell & Jonsson, 2015). Low response rates from
parents on this topic are not uncommon, with Engzell and Jonsson (2015) finding that in
parent samples ‘missing data are almost entirely due to unit nonresponse: failure to respond
altogether’ (p. 317). The findings within our study aligns with this pattern. Therefore, future
studies should strive for better gender balance in their recruitment of IB and non-IB samples
and gather a range of socio-cultural and economic background indicators to ensure that the
propensity score matching procedure includes all relevant variables.

It is important to acknowledge that due to the COVID-19 outbreak, there were difficulties
in accessing 1B schools during the initially planned targeted authorisation year, which was
set to be no later than 2017. Additionally, although we were generally successful in recruit-
ment, it was challenging to recruit Grade 9 students from non-IB schools in Norway, which
was originally part of our research design. One school had to withdraw due to pandemic-re-
lated constraints, which also contributed to the lack of representation from this year's level.
From a methodological standpoint, the matching process was less successful for Norway
than for Australia and England, which may be due to the smaller number of Grade 9 students
in the non-IB sample in Norway. To improve the matching procedure, it is necessary to en-
sure that all sub-groups are adequately represented across different grades and countries.
In addition, some Norwegian schools in our sample had only recently implemented the MYP
(e.g., 2019), possibly with lower levels of fidelity, due to the disruptions caused by COVID-19.
Therefore, our findings may be explained by either a less effective matching process for the
Norwegian cohort or the fidelity of the MYP implementation in Norway.

In the present study, the two groups were pre-existing (MYP and non-MYP), determined
by participants' choices to engage in different programmes. Consequently, the presence
of self-selection and the absence of non-random allocation among participants introduce
potential biases between these groups. Despite this limitation, the outcomes remain valu-
able in generating hypotheses concerning probable disparities in critical thinking between
MYP and non-MYP groups in this study. Moreover, within each group, our sampling ap-
proach ensured that students had an equal opportunity to participate. Additionally, the MYP
demonstrates clear strengths, particularly evident in the moderate to large effect sizes ob-
served, especially in the context of England. However, future researchers should consider
implementing a design that incorporates true randomisation in assigning students to each
curricula type (Stuart, 2010). By closely observing the critical thinking development of the
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participants under these controlled conditions, the conclusions that one can draw from the
findings can be enhanced.

Finally, critical thinking, as a multidimensional construct, has been previously explored
in terms of critical thinking disposition and practice, which has been argued to be differ-
ent to critical thinking skills (Giancarlo et al., 2004; Tunjungsari & Takwin, 2021). Though
the dispositional element of critical thinking was not assessed in our current study, there
are instances in each of the three curricula studied where dispositional elements of crit-
ical thinking appear, albeit not explicitly. Moreover, there is a lack of studies on critical
dispositions across each context, with most curricula focusing on the cognitive (skill) di-
mension of critical thinking (Paul & Elder, 2012). For example, peer-reviewed studies on
critical thinking (skill and disposition) in England's secondary-school classrooms are lim-
ited with only 16 peer-reviewed studies published between 2012 and 2021 (see appendix
2 in Bhatt, 2022), and none focused explicitly on critical thinking disposition. Therefore, in
addition to expanding research in this area, it is recommended that an approach to exam-
ining differences in the skill versus dispositional elements of critical thinking between 1B
and non-IB samples should be explored to offer a more nuanced understanding of each
curriculum. Although explicit teaching is crucial for the development of critical thinking
skills, there is still a requirement for strong methodological designs that can compare
different approaches to teaching critical thinking disposition, such as explicit, immersion,
infusion and mixed methods. These methods should be tested in various configurations
and intensities and at different grade levels of secondary education across various edu-
cational curricula.

Concluding remarks

Given the broader findings of the MYP's advantage, this study offers timely evidence of a
useful curricula for advancing critical thinking among secondary-aged students, particu-
larly as PISA 2018 found that only 9% of 15-year-olds can effectively distinguish fact from
opinion (OECD, 2021). Therefore, we recommend the expansion of MYP instructional ap-
proaches within the classroom, including explicit instruction, self-directed learning, explicit
and learning transfer. The recommendation for explicit instruction is also valued within
the Norwegian context, and there is more work to be done to achieve a more unified work
on the implementation of critical thinking in England's and Australia's national curricula.
Not emphasising critical thinking as part of the educational goal overall could mean that
its understanding and implementation among teachers is less effective than it could oth-
erwise be. Alongside this, future research is needed to evaluate which MYP instructional
approaches are more effective for students' different critical thinking components and out-
comes (e.g., induction, assumption) and in what context. This will help strengthen the
specificity of classroom interventions and pre-service teacher training aimed at bolstering
students' critical thinking skills.
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ENDNOTES

" In Australia, lower secondary school is for students from 12 to 16 years old, covering Years 7 to 10. In England,
lower secondary school is for students from 12 to 14 years old, covering Years 7 to 9. In Norway, lower secondary
school (ungdomsskole) is for students from 13 to 16 years old, covering Years 8 to 10.

2 In the current study, non-MYP refers to the national curriculum. It does not refer to the other programmes (e.g.,
PYP, DP, Career Programme [CP]) offered by the IB.

3 The mean and standard deviation refer to the duration of time that MYP students have been enrolled in the pro-
gramme.
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