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Abstract

Critical thinking (CT) has been recognised as a core skill in the latest English
curriculum standards for secondary schools in China. However, there is a widespread
concern, particularly among Western academics, that Chinese students are not trained
to develop a critical mindset. Despite this stereotypical assumption, there is little
empirical evidence to decide whether this is actually the case. Misinterpreting Chinese
students’ difficulty in demonstrating CT as a lack of CT could result in a waste of
resources. Therefore, this study first examines this common assumption through a
systematic review of studies comparing the CT skills, dispositions, and styles of

Chinese students with those of other nationalities.

A search of seven social science databases supplemented by other sources found 15
studies that met pre-specified inclusion criteria. Eight of these focused on students’ CT
skills, but their results were mixed. There is no good evidence to support the claim that
Chinese students have higher or lower CT skills than students of other nationalities. Six
studies on CT dispositions suggest that Chinese students were less disposed to CT,
which is not the same as being weak in CT. Only one study was about CT style,
indicating that Chinese students preferred information-seeking over engaging in CT.
Therefore, the idea that Chinese students have weaker CT should be set aside.
Additionally, almost all studies included in the review were small-scale, using weak
designs. These findings suggest that the CT of Chinese students is under-studied and

that more robust, larger-scale experimental studies are needed.

Most current research on CT education in China has been conducted within the higher
education sector, with only a few studies suggesting that the infusion of CT shows
promise in fostering CT among Chinese secondary students. However, these studies
often involved small sample sizes, limiting the generalisability of their findings.
Additionally, most adopted a one-group, post-test-only design. To provide more robust
evidence of the efficacy of the infusion method of CT in Chinese secondary schools, a
two-group randomised controlled trial with process evaluation was conducted.
EnglishFusion is an intervention that infuses CT into the regular English curriculum,
where CT is explicitly taught within the context of the existing curriculum. It was
specifically developed for Chinese secondary school students.
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Twenty-one English language teachers with 2,011 Grade 8 students from four village
secondary schools in China were recruited. The randomisation occurred at the teacher
level. Eleven teachers with their students (n = 1,004) were randomised to deliver the
intervention once a week for three months, while the other ten teachers with their
students (n = 1,007) were assigned to a business-as-usual control group. The impact of
EnglishFusion was measured by differences in modified standardised CT skill tests. A
process evaluation, including class observations and interviews, was also conducted to
determine fidelity to the treatment and understand the mechanisms of impact evaluation

findings.

The results of the trial indicate a small positive impact of infusion teaching on students’
CT skills. This suggests that infusing CT into the English curriculum is a promising
approach to fostering CT among Chinese secondary students. The study also
demonstrates that it is feasible to train teachers to deliver EnglishFusion and that it can
be incorporated into the regular curriculum without adverse effects. However, there is
no evidence that improvements in CT skills translate to enhanced academic attainment
outcomes. The discrepancy between improvements in CT skills and academic
achievement could suggest several possibilities. One explanation is that the effects on
academic attainment may require more time to manifest. Another possibility is that the
cognitive load imposed on students as they simultaneously develop CT skills and learn
subject content might hinder immediate academic gains. Alternatively, this discrepancy
may indicate that traditional academic metrics do not fully capture or reward the

cognitive growth fostered by CT.

The findings from the trial indicate that EnglishFusion appears particularly beneficial
for certain groups of students. It benefits younger students more than older ones,
suggesting that younger students are better positioned to gain the full benefits of CT
instruction. Additionally, students from lower socioeconomic backgrounds demonstrate
greater growth in both CT skills and academic achievement. Teachers’ critical
awareness also increased after being exposed to the training and teaching of

EnglishFusion.

1



These findings have implications for teaching practice, educational policies, and future
research. Although CT has been emphasised in the reformed curriculum, there has been
no formal training for teachers on the practical aspects of delivering CT. This study
demonstrates that teachers can be trained to deliver CT lessons effectively. Teacher
training should emphasise student-centred pedagogies that focus on questioning skills

rather than merely disseminating information.

Additionally, if developing creative and innovative thinkers is a priority in the
government’s ambition to become an economic and technological superpower,
educational policymakers may wish to consider introducing CT at an early age, helping
to build a foundation for more complex cognitive skills in later years. The school
curriculum also needs to be overhauled to better balance CT and subject content. If
fostering CT in schools is to be prioritised, assessment methods need to be revised to
include open-ended questions that require innovative thinking, higher-order reasoning,
and problem-solving skills. In China, if CT is not part of the formal examination system,
it is unlikely to be taught or prioritised in schools. Given that the intervention can
potentially address educational disadvantages, expanding such initiatives to
underprivileged areas in China could also help bridge educational gaps, ensuring that
all students, regardless of socioeconomic background, have the opportunity to develop

these essential skills.

Future research could explore the long-term impact of infusing CT and investigate how

best to integrate CT into different stages of the educational process.
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Section I Introduction

This thesis examines the teaching and learning of critical thinking (CT) in countries
where English is not the first language, focusing particularly on China. With the rapid
proliferation of information and its easy accessibility through social media platforms
such as Google, Facebook, Twitter (X), blogs, instant messaging, and TikTok, students
are continually bombarded with various types of information, including fake
information, disinformation, misinformation, and propaganda. In the current climate,
what students need is not more information, but the ability to sift through it, interpret
reported data, evaluate evidence, critically appraise the quality of such evidence, and
discern what is believable and what is not (Horn & Veermans, 2019). Such skills are

particularly essential for young people in the 21* century.

Over the last three decades, policymakers in China have reportedly increasingly
recognised the importance of educating citizens to think critically, creatively, and
innovatively to compete in the global economic and technological arena. Educational
reforms in higher education aimed at fostering CT have led to a rise in the number of
courses and programmes on CT in China (e.g. Dong, 2015; Jiang, 2013; Xu, 2019).
However, the introduction of CT teaching in China has encountered many challenges.
First, it is primarily implemented in the higher education sector, with students in
primary and secondary schools rarely exposed to CT teaching (Dong, 2015). This was
contrary to the suggestion that CT should be introduced early in education (Kuhn, 1999).
Secondly, teachers in China have not been adequately prepared to teach CT. They
continue to face pressure to prepare students for high-stakes assessments (Tan, 2020).
Furthermore, most teacher training has focused solely on the theory and importance of
CT, lacking sufficient high-quality training with hands-on activities to enable them to

effectively teach CT in the classroom (Yan, 2012).

Perhaps due to these challenges, Chinese students often lack familiarity with CT and
apparently struggle to understand its essence and demonstrate it in their work. Chinese
students studying overseas have frequently been depicted as overly passive recipients
of information, unquestioning and uncritical. This thesis challenges that view by first
evaluating the evidence for the common assumption regarding the lack of criticality

among Chinese students. This is achieved through a systematic review, allowing for an
1



in-depth analysis of existing literature (Siddaway, Wood, & Hedges, 2019) and an
evaluation of the trustworthiness of findings (Gorard, 2013). Subsequently, it conducts
a randomised controlled trial to test the effectiveness of the infusion method of teaching

CT in the English curriculum (i.e. EnglishFusion) in Chinese classrooms.

This thesis comprises five sections. Section I serves as the introductory section and
consists of four chapters. Chapter 1 introduces the background and rationale for the
study, research purposes, and research questions, while also presenting the research
significance. Chapter 2 discusses ongoing debates in the field of CT, including various
definitions of CT, whether CT can be taught, and how it should be taught and measured.
Chapter 3 focuses on CT in the Chinese context, describing the typical portrayal of
Chinese students’ criticality (or lack thereof) and offering possible explanations for this
common perception. The discussion in Chapter 3 justifies the need to establish evidence
for claims about Chinese students’ CT. Chapter 4 explores the development of CT
education in China over the last two and a half decades, alongside pertinent policies. It
shows the present landscape of CT instruction within schools and the preparation of
teachers to deliver CT in schools, setting the context for the thesis and justifying the
use of the infusion method of CT teaching in the English curriculum in Chinese

secondary schools.

Section II presents the research design and methods used in the thesis and comprises
two chapters. Chapter 5 justifies conducting a systematic review (SR) and describes the
SR process from searching, screening, extracting, and evaluating to synthesising. The
SR is conducted first because, without evidence that Chinese students lack CT skills,
resources allocated to designing interventions to improve these skills would be wasted.
Chapter 6 details the methods and design for the primary research, including the
intervention, sample, outcome measures, analyses, process evaluation, and ethical
considerations. This chapter also reports details of a pilot study that was conducted prior
to the main trial. Changes in design, intervention and test instruments for the main trial

were also clarified.

Section III presents the results of SR. There is only one chapter. Chapter 7 addressed

the research question about Chinese students’ CT in comparison to those from other

2



nationalities. Three dimensions of CT were compared and analysed, including skills,

dispositions and styles.

Section IV reports the results of the primary research and comprises four chapters.
Chapter 8 discusses the pilot study results and how feedback on the intervention and
test instruments informed the main study. The subsequent three chapters report the
results of the main trial. Chapter 9 examines the impact of EnglishFusion on CT skills,
while Chapter 10 focuses on academic attainment. Chapter 11 presents the process
evaluation, which assesses implementation fidelity, collects the perspectives of teachers

and students and identifies the challenges and conditions for successful implementation.

Section V is the final section of the thesis and consists of two chapters. Chapter 12
summarises the main research findings, synthesising results from both SR and the
cluster-randomised controlled trial. It discusses limitations and suggests avenues for
future studies. Chapter 13 considers the implications of these findings and presents the

conclusions of the whole project.



Chapter 1 The rationale of the research

1.1 Background

Critical thinking (CT) has been identified as a core skill for the increasingly complex
and globalised economies of the 21% century (Organisation for Economic Co-operation
and Development [OECD], 2018a). Rapid technological and communication advances
mean that people can now have immediate and easy access to information. CT enables
individuals to sift through vast amounts of information, distinguishing between reliable
and valid information and misinformation (Horn & Veermans, 2019). It supports the
development of problem-solving skills and helps individuals make informed decisions.
Additionally, it helps in developing communication skills, enabling individuals to
present their ideas and arguments coherently. These skills are particularly important in
the complex modern world. They offer a layer of protection for young people against
fake news, allowing them to judge for themselves what is true, what is propaganda, and
what is not. Associated with CT is the ability to ask critical questions and seek evidence
to support claims or beliefs. While CT is not a new concept, it is deemed more essential

in contemporary societies.

Attempts to develop CT in some societies may face challenges due to cultural norms,
political systems, or educational structures, but there are opportunities for its promotion
and development. China is an example where economic reform and the open-door
policy in the late 1970s led to the growth of the high-tech industry and an influx of
foreign investments, necessitating the development of skills and talents to stay
competitive in the global economy. Consequently, China’s education system needs to
be reformed as well. Traditionally, the Chinese education system emphasises rote
memorisation and regular testing. However, there is now a growing recognition of the
importance of fostering CT skills to prepare its citizens for the modern world. Coupled
with the proliferation of information and the widespread use of fake news, this forms a
perfect background for research into the teaching of CT and the preparation of teachers

in delivering the new curriculum.

China’s education system has undergone radical reform in the last two decades. One of
the key aims of this reform was to shift the focus of teaching and learning away from

the mere acquisition of basic knowledge and skills towards the development of CT,

4



creativity, and problem-solving abilities (Cheng, 2010). As part of China’s plan to
become a global economic and technological superpower, its leaders pledged to
modernise the education system with the publication of the report titled Outline of
China’s National Plan for Medium and Long-term Education Reform and Development
(2010-2020) (People’s Republic of China, 2010). The report focused on cultivating
well-rounded citizens and improving the education system. While it recognises the
importance of learning with thinking, it provides insufficient information on the desired

thinking skills and how to enhance them.

In April 2022, the Ministry of Education (MoE) of the People’s Republic of China
issued a new curriculum plan and standards for primary and secondary schools,
emphasising CT (MoE, 2022a, 2022b). These have been implemented since September
2022. The new English curriculum standards for secondary schools (MoE, 2022b)
emphasises skills such as interpretation, analysis, evaluation, inference, explanation,

deduction, assumption, and self-regulation, all of which are elements of CT.

Despite policy efforts to foster CT in schools, Chinese teachers were not adequately
prepared to teach CT in the classroom. They still faced the pressure of preparing
students for high-stakes assessments (Tan, 2020). Additionally, there was a lack of
sufficient high-quality teacher training with hands-on activities to facilitate teaching CT
in class (Yan, 2012). Most teacher training focused on the theory and importance of CT,
posing a barrier to effective teaching of CT in schools. Hence, there is a dearth of studies

focusing on CT among schoolchildren (Fung, 2017).

Some schools have explored ways of embedding CT in the regular curriculum (L1, 2017;
Zhai, 2015). One of these is the infusion of CT into the regular curriculum, where
subject content is used, and the improvement of CT i1s made explicit to students (Ennis,
1989). This infusion method is deemed appropriate in the Chinese context and is more
likely to be accepted by schools as it integrates CT into the existing curriculum using
the textbooks and materials already in use, rather than introducing a standalone course
(Tan, 2020). It also fits well with school timetabling. However, many previous studies
on the impact of the infusion method have methodological limitations. Small sample

sizes limit the generalisability of their findings. Many studies recruited no more than
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100 students (e.g. Bag & Giirsoy, 2021; Dong, 2017; Lin, 2014; Marin & Halpern, 2011;
Zohar & Tamir, 1993). In addition, many studies do not carefully consider the fidelity
to treatment and diffusion problems (Toomey et al., 2020). For instance, in the quasi-
experimental study conducted by Bag and Giirsoy (2021), it is unknown whether the
instructor taught both experimental and control classes. There might be a diffusion
problem where the teacher unconsciously taught CT-relevant content to the control
class. On the other hand, if there were two teachers, any impact might be due to teacher

differences and cannot be exclusively attributed to the intervention.

Similarly, in Hu et al.’s (2011) study, experimental and control students were in the
same class, and in Lin’s (2014) study, the same teacher taught both the infusion and
traditional English courses. This considerably increased the problem of diffusion, but
neither study made any efforts to prevent it. To determine whether the infusion of CT
in the regular curriculum has any impact on improving Chinese secondary students’ CT

skills and academic attainment, my thesis employs a randomised controlled trial design.

The education reforms of the last two decades have also seen an increasing number of
Chinese students studying overseas in Western English-speaking universities (OECD,
2013). There is a growing interest in the learning skills and dispositions of Chinese
students. One common Western stereotype is that Chinese students are not critically
aware (Song, 2014; Xu, 2021). For instance, Guo and O’Sullivan (2012) observed that
Chinese students were not familiar with CT and misunderstood it as negative thinking.
Chinese students are often perceived as passive recipients of knowledge, lacking skills
in analysis and evaluation (Lucas, 2019). Their learning has been described as
superficial (Watkins & Biggs, 1996), focusing on memorisation rather than

interpretation or analysis.

In many cases, however, the judgement of Chinese students’ CT ability is based on
subjective impressions, which are notoriously unreliable. A more reliable evaluation of
CT skills would be the use of standardised tests (Gorard, See, & Siddiqui, 2017). Few
studies have used standardised tests to measure Chinese students’ CT. Furthermore, the
few that did only measured the CT skill levels of students without any comparison.

Without comparisons with students from other nationalities, it is not possible to
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conclude whether Chinese students have higher, lower, or comparable CT skills to
similar students in Western democracies (Gorard, 2013). The assumption that Chinese
students lack CT implies a comparison. What are we comparing Chinese students’ CT
with, whose CT are we comparing, and what does the norm look like? Most research
into students’ CT lacks a comparator, yet makes bold claims about the low levels of CT
skills of Chinese students. This is absurd, yet widely accepted. For this reason, this
thesis will review studies that compare Chinese students’ CT with that of other
nationalities using validated standardised tests. The systematic review will first
establish the evidence on Chinese students’ CT and determine whether it is indeed

poorer than that of students in other countries.

1.2 Aims of the study

One of the objectives of this thesis is to establish the evidence of Chinese students’ CT
levels through a systematic review. This review gathers and critically appraises
international evidence to reach a well-informed conclusion about the CT levels of
Chinese students. The advantage of a systematic review is that it consolidates all
relevant evidence in one place, allowing for a comprehensive assessment of each
study’s quality and facilitating a more objective judgement. For this review, I will
include only studies that feature a comparison group. Since comparisons are often made
between Chinese students and students of other nationalities, particularly from English-
speaking countries, it is vital that the studies included in this review have appropriate

comparators.

A key objective of this thesis is to evaluate the impact of the infusion method of
delivering CT (i.e. EnglishFusion) on Chinese students’ CT skills and academic
attainment. Additionally, this thesis contributes to the debate on whether CT is a product
of Western philosophy and thus cannot be taught in non-Western contexts. This will
involve examining whether CT can indeed be taught effectively in non-Western
contexts, countering the prevailing notion that the Chinese education system
emphasises rote memorisation and that teachers’ primary role is to disseminate

information.



1.3 Research questions

Aligned with the above research purposes, the following research questions are raised:

1. What is the evidence on Chinese students’ critical thinking compared with students
of other nationalities?

2. Can critical thinking skills be taught to Chinese secondary students who are not
traditionally exposed to critical thinking?

3a. Does EnglishFusion improve Chinese secondary students’ critical thinking skills?

3b. Does EnglishFusion have a differential impact on the critical thinking skills of sub-
groups of students (by age, birth sex, ethnicity, prior academic attainment, prior
critical thinking skills, schools, parental involvement in children’s education, and
home background)?

4a. Does EnglishFusion improve Chinese secondary students’ academic performance?

4b. Does EnglishFusion have a differential impact on the academic attainment of sub-
groups of students (by age, birth sex, ethnicity, prior academic attainment, prior
critical thinking skills, schools, parental involvement in children’s education, and
home background)?

5. Does training and teaching EnglishFusion alter teachers’ critical awareness and

attitudes towards teaching critical thinking?

To address research question (RQ) 1, a systematic review was conducted. RQs 2 to 5

were addressed using a cluster randomised controlled trial.

1.4 Significance of the study
This thesis contributes to current debates about the CT of Chinese students. While
previous studies have explored this area, the results have been inconclusive. The

research in this thesis consists of two main strands, each with its own significance.

This systematic review differs from previous ones in two key ways. Firstly, while
previous reviews have examined this issue by focusing on Asian students in general
(e.g. Indra, 2019; Salsali, Tajvidi, & Ghiyasvandian, 2013), this review specifically
focuses on Chinese students. Secondly, unlike previous reviews (e.g. Huang, 2019; Tian

& Low, 2011) which provided mere summaries of research findings without



considering the quality of evidence, this new review will only consider robust studies
with comparators, using experimental or quasi-experimental designs. Additionally,
each study will be assessed for the quality of evidence based on study design, scale, and
threats to validity, thus providing more confidence in the findings. This will represent

the best evidence available regarding the CT abilities of Chinese students.

The second strand is the primary research, which involves a randomised controlled trial
(RCT) of the infusion method of teaching CT in secondary schools in China. Most
current research on CT education in China is conducted in the higher education sector
(e.g. Cheng, Huang, Yang, & Chang, 2020; Cui & Teo, 2023; Dong, 2017; Yuan,
Kunaviktikul, Klunklin, & Williams, 2008; Zhang et al., 2017), and only a few focused
on secondary school students in China (e.g. Fung, 2017; Ku, Ho, Hau, & Lai, 2014;
Wang, Chen, Lin, Huang, & Hong, 2017). To the best of my knowledge, this is the first
study to employ an RCT to test the infusion of CT on a large sample of secondary school
students in China. The findings of this study will contribute to ongoing efforts to
enhance CT education in Chinese secondary schools. The study also has the potential
to address the challenges faced by Chinese educators in fostering CT skills amidst high-
stakes assessments and limited teacher training. As part of the research, a suite of
teaching and learning resources will be developed for use in schools, and teachers will
receive training on how to embed CT teaching into the existing curriculum. Therefore,

this research offers professional development opportunities for teachers.

If found to be effective, the infusion method of CT would offer a practical way of
introducing CT teaching into schools with minimal disruption to the existing curriculum.
The research holds significance in developing students’ CT competency and addressing
the Chinese government’s ambition for its citizens to remain competitive in the global

education landscape.



Chapter 2 Critical thinking — the debates
Critical thinking (CT) is a challenging concept to define (Byrne, 1994; Fisher, 2011;

Nilson, 2021). There is no universally agreed-upon definition as it is a complex and
multifaceted concept that involves a variety of cognitive skills and dispositions.
Different disciplines and educational philosophies emphasise different aspects of CT,
leading to various interpretations of the concept. In this chapter, I will discuss the
different definitions and models of CT and address the question as to whether CT can
be taught. Some argue that CT is like intelligence — you either possess it or you do not.
Others view CT as a set of skills that can be developed. If this is the case, how can CT
be taught? This chapter will explore these debates. A crucial aspect of these discussions

is the question of measurement — how do we measure CT, and can it even be measured?

2.1 What is critical thinking?

CT is a concept with multiple interpretations (Johnson, 1992; Moore, 2013). It draws
from fields such as philosophy, cognitive psychology, and education (Lai, 2011). Each
discipline offers its own perspective on what constitutes CT. The philosophical roots of
defining CT can be traced back to early Greek philosophy (Facione, Sdnchez, Facione,
& Gainen, 1995). Socrates, for example, emphasised the necessity of critical inquiry
for a meaningful existence with his famous assertion, “The unexamined life is not worth
living.” His method of questioning, known as “Socratic questioning,” has laid the
foundation for CT teaching. Socrates demonstrated that even those in positions of
power and influence could possess deeply flawed reasoning, and thus, people should
not be too ready to accept ideas. They should remain sceptical, seek relevant evidence

and examine common beliefs and assumptions logically (Paul, Elder, & Bartell, 1997).

Following Socrates, Plato and Aristotle further developed the tradition of CT. Plato, in
his dialogues, meticulously documented Socrates’ inquiries and philosophical
explorations, perpetuating the legacy of critical inquiry. Aristotle, on the other hand,
emphasised the need to discern between the superficial claims and the deep nature of
things (Paul et al., 1997). He advocated for comprehensive and systematic thinking to
enable individuals to look beyond the surface. These Greek philosophers contributed to
this intellectual tradition by challenging prevailing beliefs and highlighting the

importance of scepticism in uncovering truth. Collectively, they set the agenda for CT.
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John Dewey, a pragmatic philosopher, was also among the earliest individuals to coin
the term “critical thinking” where he referred to CT as “reflective thinking”. According
to him, reflective thinking is an “active, persistent, and careful consideration of a belief
or supposed form of knowledge in the light of the grounds which support it and the
further conclusions to which it tends” (Dewey, 1909, p. 9). By defining CT as an active
process, Dewey stressed that people should be responsible for their thinking, such as
raising questions and searching for relevant information themselves. This contrasts with
passive thinking, where people merely receive information from others without
questioning. By considering CT as a persistent and careful process, Dewey also
recognised that critical thinkers do not simply jump from received information to a
conclusion without warranting careful thought. CT is consistently required, and each
step of thinking should be made carefully and logically. Reflective thinking, as Dewey
defined it, requires “the voluntary effort to establish belief upon a firm basis of evidence

and rationality” (Dewey, 1933, p. 9).

Many philosophers, influenced by John Dewey, incorporated the idea of reflective
thinking into the conceptualisation of CT. McPeck (1981), for instance, proposed that
CT involves the tendency and skill to engage in activities with reflective scepticism.
Likewise, Ennis (1987) defined CT as a form of reasonable, reflective thinking aimed
at determining what one should believe or do. Lipman (2003) argued that the outcomes
of thinking do not have to be externalised, and that the process of thinking should be
focused. He identified three main components of CT: using suitable criteria, self-
reflection, and a sense of context (Lipman, 1988). Facione (1990) presented a more
specific definition of CT as “purposeful, self-regulatory judgment which results in
interpretation, analysis, evaluation, and inference, as well as explanation of the
evidential, conceptual, methodological, criteriological, and contextual considerations
upon which that judgment is based” (p. 3). However, despite the variations in defining
CT in the philosophy field, there is general agreement that it involves logical reasoning,

evaluation of arguments, and rigorous analysis (Dwyer, Hogan, & Stewart, 2014).

Cognitive psychologists, on the other hand, argue that philosophical definitions of CT

are too idealistic, presuming how people would behave under the “best” conditions
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(Sternberg, 1986). They have sought to frame CT from a different perspective,
considering its nature in authentic contexts (Black, 2007). According to psychologists,
CT is a construct that cannot be directly observed (Bailin, 2002). To define CT in a way
that can be observed and measured, cognitive psychologists tend to focus on the
outcomes of CT, including a set of behaviours and skills of critical thinkers (Halpern,
1999; Lai, 2011). Sternberg (1986), for example, contended that CT includes mental
processes, techniques, and representations that individuals employ for problem-solving,
decision-making, and acquiring new knowledge. Similarly, Halpern (1998) stated that
CT is about the application of cognitive skills for desirable outcomes. Willingham
(2008) listed a collection of critical thinkers’ behaviours, including “seeing both sides
of an issue, being open to new evidence that disconfirms your ideas, reasoning
dispassionately, demanding that claims be backed by evidence, deducing and inferring

conclusions from available facts, solving problems, and so forth” (p. 21).

Educational psychologists focus on learning and instruction, including how CT can be
developed (Barnett & Davies, 2015). Bloom’s taxonomy is sometimes recognised as
CT, involving skills of memorising, understanding, applying, analysing, evaluating, and
creating (Krathwohl, 2002). From an educational perspective, CT is seen as a desirable
goal that can be taught, measured, and applied (Dhakal, Watson Todd, & Jaturapitakkul,
2023).

Although there are various conceptions of CT, there is no consensus on what exactly
CT is. What we do know, however, is that CT is a complex concept with different
interpretations across disciplines (Black, 2007). CT skills also overlap with other skills
such as creativity and metacognition, which makes it even more challenging to define.
For instance, Fisher (2011) coined the term “critico-creative thinking” that links both
creativity and CT to highlight the positive and imaginative aspects of CT. The term
“critical” may sometimes be misunderstood as mere criticism, which can seem quite
negative. However, CT involves an imaginative dimension as it allows individuals to
consider different stances and imagine alternative scenarios (Fisher, 2011). This term is
in line with Paul and Elder’s (2006) argument that CT without creativity would amount

to mere scepticism and negativity.
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CT also has connections to meta-cognition, which is often referred to as thinking about
thinking (Kuhn, 1999; Schraw, Crippen, & Hartley, 2006). Kuhn (1999) perceives CT
as a facet of meta-cognition, comprising three components: meta-cognitive knowing,
meta-strategic knowing, and epistemological knowing. Meta-cognitive knowing is the
basic level, concerned with declarative knowledge, while meta-strategic knowing is
more advanced, focusing on the monitoring and evaluation of one’s thinking.
Epistemological knowing addresses broader questions about knowledge, such as how
knowledge is produced. On the contrary, Van Gelder (2005) and Willingham (2008)
view CT as an overarching term, with meta-cognition as merely a subset. All of these

indicate that it is a difficult job to define CT.

Since a single definition can hardly encompass the complexity of CT, the concept
should not be perceived in isolation (Bennett, Faltin, & Wright, 2003). As Black (2007)
contends, CT can be interpreted from two dimensions: cognitive skills and affective
dispositions. Both dimensions serve to enhance the awareness of reality (Sievers, 2001).
Additionally, another facet of CT is the thinking style, which focuses on how CT is
exercised when people solve problems (Lamm, 2015). The following sections present

different models of CT skills, dispositions, and styles.

Critical thinking skills

There are various models of CT skills. Each offers unique perspectives and frameworks
to understand and cultivate CT. In this section, I will present three prominent models of
CT skills, highlighting their key principles and contributions to the understanding of

essential cognitive skills.

The Ennis model of CT abilities

One of the leading definitions proposed by Ennis (1987) defines CT as “reasonable
reflective thinking that is focused on deciding what to believe or do” (p. 10). Ennis
(2015) suggested fifteen abilities or skills associated with an ideal critical thinker who

is capable of drawing well-founded conclusions. These can be summarised as follows:

e Analysing arguments: critically examining the reasoning and evidence

presented in arguments to evaluate their validity and soundness.
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Evaluating sources: judging the credibility of sources to discern reliable
information from unreliable or biased sources.

Making inferences and judgements: making and judging both inductive and
deductive inferences and arguments, as well as forming and evaluating
judgements based on available evidence.

Clarifying concepts: asking and answering clarification questions, defining

terms, and identifying and handling equivocation appropriately.

Paul and Elder’s model of CT skills

According to Paul and Elder (2010), CT entails independent, disciplined, self-

monitored, and self-adjusting thought processes, and it requires trustworthy standards

to analyse and evaluate the structures inherent in thinking. In this framework, people’s

thinking is assumed to be naturally biased and distorted (Elder & Paul, 2020), and thus

CT must be systematically cultivated. This requires rigorous intellectual standards.

These nine intellectual standards are:

Clarity: ensuring one’s argument is clear and free from ambiguity.

Accuracy: points made must be accurate and consistent.

Precision: providing detailed information about claims or arguments made.
Relevance: ensuring the information given in any argument is related to the
matter at hand.

Depth: considering all aspects of the issue.

Breadth: taking into account alternative viewpoints or explanations.

Logic: ensuring different parts of an argument flow logically from one to
another.

Significance: considering the important implications of one’s ideas, focusing on
the important elements.

Fairness: making judgements that are objective and free from personal bias or

conflicts of interest.

Based on these intellectual standards, five key CT skills are proposed. These are:

Asking clear and precise questions.
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e (ollecting and assessing relevant information and interpreting it effectively.

e Drawing reasonable and logical conclusions/solutions.

e Considering alternative explanations, identifying, and evaluating assumptions.
e Communicating effectively with others to collaboratively devise solutions to

complex problems.

Facione’s model of CT skills

Using the Delphi method, Facione (1990) found a consensus among a panel of 46
scholars from various disciplines that CT involves a set of six cognitive skills. These

arc:

e Interpretation: understanding and explaining the meaning of information or
data.

e Analysis: breaking down complex ideas into smaller components to understand
their underlying structures.

e [Evaluation: assessing the credibility, relevance, and significance of information
or arguments based on the sources and the strength of the evidence.

e Inference: drawing logical conclusions and making predictions based on
available information.

e Explanation: clearly articulating the reasons, assumptions, and rationale behind
decisions or views.

e Self-regulation: examining one’s thought processes, biases, and assumptions.

While there are conceptual variations in the literature on what CT is, some common
features are evident. Three skills are common across all the above models: analysis,
evaluation, and inference. Moreover, CT is seen as a composite cognitive skill
comprising several sub-skills. These sub-skills are independent of each other but
closely interrelated (Bailin, Case, Coombs, & Daniels, 1999; Dhakal et al., 2023). For
instance, to draw a rigorous inference, it is necessary to first interpret the existing
information and context, identify hidden assumptions, and evaluate the credibility of
the information. In line with widely used CT frameworks, this thesis considers CT as a

composite of a number of sub-skills.
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Critical thinking dispositions

In addition to the skills dimension, CT is also defined as a set of affective dispositions.
These dispositions are intellectual attributes referred to as the internal inclination,
tendency, and willingness to think critically (Ennis, 2011; Facione, et al., 1995; Norris,
2003). These attributes include open-mindedness, truth-seeking, and inquisitiveness

(see Bailin et al., 1999; Ennis, 1985; Facione, 1990; Halpern, 1998).

Ennis’s model of CT dispositions

Ennis (2015) describes several key attributes of critical thinkers. First, they exhibit a
disposition towards clarity and precision in articulating questions and presenting their
reasoning. This inclination ensures that the foundations of their arguments are solid,
fostering a dialogue rooted in coherence and logical progression. Moreover, Ennis
(2015) considers critical thinkers to actively engage in the pursuit of knowledge,
demonstrating a commitment to being well-informed. Recognising the importance of
using reliable evidence to support claims and arguments, they seek out credible sources
and observations. Contextual factors are also considered accurately, precisely, and

comprehensively.

Thirdly, critical thinkers are believed to embrace the diversity of perspectives. They
remain open-minded, receptive to alternative viewpoints, and steadfast in their
willingness to entertain ideas that challenge their own preconceptions. They adopt a
proactive stance towards adjusting their viewpoints when sufficient evidence is
presented. Lastly, critical thinkers are willing to employ their CT skills. This is notable
as CT skills and dispositions are different. For instance, a licensed driver might not be
willing to drive a car. Similarly, individuals skilled in CT may not possess a positive
CT propensity (Facione, Facione, & Giancarlo, 2000). Thus, according to Ennis (2015),
the willingness to apply CT skills is considered one of the important conditions for

critical thinkers.

Paul and Elder’s model of CT dispositions

According to Paul and Elder (2012), critical thinkers possess seven essential traits.

These are:
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e Intellectual humility: acknowledging one’s limitations and ignorance.

e Intellectual courage: having the courage to express what one believes is right,
even if their views are not shared by the majority.

e Intellectual empathy: the ability to understand and appreciate the opinions and
experiences of others.

e Intellectual integrity: being honest, fair, and consistent in presenting one’s ideas,
acknowledging sources, and being transparent about one’s own biases and
limitations.

e Intellectual perseverance: persistence in pursuing answers, not giving up easily
on difficult problems.

e Confidence in reason: placing trust in empirical evidence, facts, and data, and
prioritising evidence-based thinking over superstition or unfounded beliefs.

e Intellectual autonomy: the ability to think independently and critically, not

being influenced by social pressures, biases, or external authorities.

Facione’s model of CT dispositions

The consensus among researchers in Facione’s (1990) Delphi programme is that critical
thinkers are disposed to be inquisitive, well-informed, and confident in their ability to
reason and draw inferences. Another common disposition is open-mindedness,
displaying a willingness to consider alternative viewpoints, which is similar to Ennis’s
(2015) descriptions of critical thinkers’ virtues. Furthermore, critical thinkers are fair-
minded, aware of their biases and prejudices, and willing to regularly reflect on their

views. All these CT dispositions are recognised as essential in our daily lives.

The group of researchers also identified problem-solving as a CT disposition. Well-
cultivated critical thinkers exhibit a capacity for articulating clear questions or concerns,
thereby laying a solid foundation for inquiry. They approach complexity with a
methodical and orderly mindset, constantly seeking relevant information and selecting
useful data while focusing on key matters. They prioritise precision in their quest for
information. Finally, they persistently address problems, viewing challenges as

opportunities for growth and learning.
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The Delphi report provides a detailed account of CT dispositions (19 dispositions in
total), some of which are intertwined and could be classified more meaningfully. For
this reason, Facione and Facione (1992) later improved their framework, reclassifying

these 19 dispositions into seven virtues:

e Analyticity: the disposition to analyse, reason, and evaluate information or
arguments systematically.

e Inquisitiveness: the disposition to be curious, interested, and engaged in the
pursuit of knowledge and understanding.

e Systematicity: the disposition to solve problems and make decisions in a
methodical and organised manner, considering multiple factors and
perspectives.

e Open-mindedness: the disposition to approach ideas, arguments, and evidence
with an open mind, without bias or prejudice.

e Truth-seeking: the disposition to actively seek the truth and pursue knowledge
through evidence-based reasoning.

e Self-confidence: the disposition to have confidence in one’s reasoning abilities
and judgement.

e Maturity of judgement: the disposition to exercise discretion in decision-making,

considering the consequences of one’s actions.

As shown above, a consensus on the precise nature of CT dispositions has yet to be
reached. Researchers may describe CT dispositions differently, but common
characteristics include open-mindedness, intellectual curiosity, empathy, and integrity
(Sosu, 2013). To reconcile these overlapping and interconnected tendencies, this thesis
regards CT dispositions as a composite mindset comprising several sub-sets of

propensities.

Critical thinking styles

In addition to cognitive abilities and affective dispositions (Black, 2007), another aspect
of CT 1s thinking styles (Lamm & Irani, 2011). The cognitive style of CT delineates an
individual’s inclination towards a specific approach over others when processing

information or critically evaluating a particular issue (Gorham, Lamm, & Rumble,
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2014). According to Lamm and Irani (2011), CT is a distinctive and deliberate type of
thinking that facilitates individuals to reason through complexity using established

standards.

There are two styles of CT: engagement and information seeking (Lamm & Irani, 2011).
Engagers are more inclined to construct meanings from their surroundings and
interactive communication. They possess an awareness of their environment, allowing
them to recognise when situations necessitate sound reasoning to address a problem
(Akins et al., 2019). Individuals who tend to engage also value the opportunity for open
discussion in group settings. They are proficient and confident in presenting ways and

processes of solving problems and drawing conclusions.

Information seekers, on the other hand, are keen on acquiring information (Lamm &
Irani, 2011). They often reflect on their personal experiences and recognise biases and
prejudices. Furthermore, these individuals understand that problems can be intricate,
and there is usually not a single solution available. Thus, they actively seek as much
information as possible to enhance their knowledge and be open to divergent points of

view (Gay, Terry, & Lamm, 2015).

An individual’s CT style lies somewhere on a continuum from engagement to
information seeking. People tend to fall somewhere in between on this spectrum (Akins
et al., 2019), meaning they exhibit a mixture of these two styles. As stressed by Lamm
and Irani (2011), both styles are necessary, and ideal critical thinkers are expected to

flexibly apply them in different contexts.

In this thesis, I define CT according to these three dimensions: cognitive skills, affective

dispositions, and thinking styles (Baker, Lu, & Lamm, 2021; Ku, 2009).

2.2 Can critical thinking be taught?

The second debate concerns the teachability of CT. Willingham (2008), for example,
recognised that despite efforts and different pedagogical approaches, substantial
improvements in CT skills are rare and often not sustained over time. He then

questioned the teachability of CT. From the perspective of cognitive science, the answer
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is “not really” (p.21). One important aspect of CT is dispositions such as open-
mindedness and inquisitiveness, which are relatively stable and inherent (Bailin et al.,
1999; Ennis, 1985; Facione, 1990). This suggests that these traits are not easily

modified through instructional interventions.

Moreover, as Paul and Binker (1990) suggested, effective CT teaching requires a
willingness to question one’s own beliefs and assumptions. This idea is based on the
assumption that all humans are innately egocentric and sociocentric. Egocentrism
means that people pursue selfish ends and fail to consider the rights and needs of others,
while sociocentrism implies that perceptions of the world are inherently shaped by
biased perspectives centred around groups or collective identities (Paul & Elder, 2012).
If people are unaware of these natural thinking obstacles, they are unlikely to benefit
from CT instruction. Thus, attempts to teach CT may face resistance if people are not

reflective and self-critical.

Additionally, there may be cultural boundaries to CT teaching. Some researchers
believe that CT is a distinct Western cultural construct (Atkinson, 1997, 1998;
Ramanathan & Kaplan, 1996). Atkinson (1997) considered CT as common sense shared
by Westerners, as they are immersed in CT in everyday life. Fox (1994) and
Ramanathan and Kaplan (1996) also argued that the Western norm of good writing
demonstrates CT competence, whereas this is not a consensus in other cultures.
Therefore, it may not be possible to teach CT across different cultures. For instance,
cultures that emphasise collective harmony over individual critique may not value or

foster the same type of CT promoted in Western education.

There is some empirical evidence offering mixed results regarding the effectiveness of
CT teaching. For example, Behar-Horenstein and Niu (2011) reviewed several specific
instructional methods of CT instruction in higher education, such as concept mapping,
problem-based learning, and inquiry-based learning, but found no consistent results on
the effectiveness of any instructional approach. This could be attributed to the different
implementations of interventions. Even if the same instructional approach was adopted,
it might have different impacts on CT skills. Similarly, Abrami et al.’s (2008) meta-

analysis of 117 empirical studies suggests that it is feasible to teach CT, but the overall
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impact is modest. Their subsequent review indicates that there are effective methods
for teaching CT regardless of educational levels and disciplinary fields (Abrami et al.,
2015). To gain a clear understanding of these interventions, CT instructional approaches

will be discussed in detail below.

2.3 How can critical thinking be taught?

If CT can be taught, the questions that follow are: How can it be taught, and are there
effective ways of teaching it? There are two main views on this: the domain-specific
approach and the general approach. Some scholars maintain that CT is a general skill
and should be taught across disciplines (Hare, 1999). This means that CT can be
transferred to different domains, and its cultivation does not require students to have a
deep understanding of specific disciplinary knowledge. Accordingly, a general

approach to fostering CT is suggested (Davies, 2013; Van Gelder, 2005).

On the other hand, others suggest that CT is domain-specific and therefore requires
background knowledge of the subject (Bailin et al., 1999; McPeck, 1981). For example,
Willingham (2019) argued that each discipline has its fundamental logic, and subjects
such as science and history may have different interpretations of the meaning of
“knowing” something. Nilson (2021) also contends that it is not useful to have an
overarching principle of CT due to the variations in terminology, context, and

evaluation methods of CT outcomes across different academic disciplines.

A third approach combines both the domain-specific and general approaches. Some
commentators argue that both approaches are necessary to foster CT (e.g. Ten Dam &

Volman, 2004; Willingham, 2008).
To this end, Ennis (1989) proposed four methods of CT teaching: general, infusion,

immersion, and mixed. Table 2.1 provides the classification and distinction of these

four CT teaching methods.
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Table 2.1 Typology of Ennis’s (1989) critical thinking teaching methods

Approaches An explicit objective Uses subject-matter content
General Yes No
Infusion Yes Yes
Immersion No Yes
) General + infusion
Mixed _ _
OR general + immersion
General approach

In the general course, CT is taught independently of specific subject matter, and the CT
objectives are made explicit to students. The general method of CT teaching has been
widely adopted, and there is tentative empirical evidence on its effectiveness (Abrami
et al., 2008; Behar-Horenstein & Niu, 2011; Marin & Halpern, 2011). Rimiene (2002),
for instance, conducted a quasi-experimental study on the effectiveness of the general
CT teaching approach on university students’ CT skills. A separate CT programme was
designed and implemented, comprising various activities such as reflective writing,
active listening, and cooperative learning. Students participating in this CT programme
acquired an understanding of CT principles, stages, and standards of sound reasoning,
enabling them to effectively address problems. Experimental students outperformed
their counterparts in all subsets of CT skills (i.e. analysis, evaluation, inference,
deductive reasoning, and inductive reasoning), which indicated the positive impact of
the general method. However, it should be noted that although 227 students participated
in the study, the number of control students (n = 150) was much larger than that of

experimental students (n = 77). This imbalance in student numbers may skew the results.

Marin and Halpern (2011) compared the impact of the general method and the
embedded method of CT teaching on high school students’ CT skills. The stand-alone
course in this study was a web-based CT workshop that included analysing arguments,
distinguishing between causation and correlation, identifying stereotypes, and making
reasonable decisions. CT was also embedded in an introductory psychology course
where students had opportunities to exercise CT skills, including analysing, interpreting,
identifying logical relationships, and solving problems. There was also a wait-list group

(n = 24), which formed the control. Both groups of students in the general and the
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embedded workshops exhibited progress in CT skills. The former group (n = 28) made
greater progress in CT skills than those in the embedded workshops (n = 16). However,
the results should be treated with caution as there was no post-test CT score for the
control group, and the study was limited to one school, with only 68 students in total.
Moreover, the measurement of CT skills remained questionable. While the use of the
Halpern Critical Thinking Assessment was appropriate, the absence of questions
pertaining to the skill of comprehending likelihood and uncertainty poses a concern.
The authors clarified that this skill was not covered in the instruction, so these questions

were excluded. This suggests an element of teaching to the test.

El Soufi (2019) evaluated the general method of CT teaching on the CT skills of higher
education students in Lebanon. She designed a general CT programme for students who
learned English as a foreign language, covering content on common logical fallacies,
correlation and causation, stereotypes, judging the credibility of sources, and making
counterarguments. This was a cluster randomised trial conducted over two academic
terms. She found that the general method had a positive impact on these students’ CT
skills (effect size = 0.30). The large sample size in each cell (198 in the experimental
and 185 in the control groups) and the sensitivity analysis suggest the reliability of the
positive impact. Notably, as acknowledged by the author, her role as the lecturer might
be a major limitation. She was not only the researcher of the whole study but also
responsible for the design and training of the intervention. She also delivered the
intervention to six of the experimental classes. As she developed the test, designed, and

delivered the intervention, there is a risk of unconscious bias or researcher expectation.

Infusion approach

In the infusion course, specific curriculum content is taught, and the development of
CT is an explicit goal for students. The infusion approach to CT teaching has been
primarily implemented in Kindergarten through 12th grade (K-12) contexts (Ventura,
Lai, & DiCerbo, 2017). Perhaps this is because it does not contradict other educational
objectives and is more easily accepted by schools as it is not an add-on to an already
crowded curriculum (Zohar & Tamir, 1993). Additionally, the infusion approach can be
easily integrated into many disciplines (Bensley & Spero, 2014; Zulkpli, Abdullah,
Kohar, & Ibrahim, 2017).
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Some research has shown that the infusion approach can increase students’ CT skills
(e.g. Bag & Giirsoy, 2021; Zohar & Tamir, 1993; Zohar, Weinberger, & Tamir, 1994).
For example, Zohar and Tamir (1993) demonstrated that the infusion approach in the
Biology Critical Thinking Project could enhance the CT skills of ninth-grade biology
students in Israel. As this was a pilot study including only 77 students in total, Zohar et
al. (1994) expanded the intervention to 678 seventh-grade students. The results still
showed that those who received the infusion CT biology curriculum made greater gains

in CT skills than those in the business-as-usual group.

The infusion method can also be adopted in the teaching of the English language. Bag
and Giirsoy (2021) devised a CT-embedded English course and conducted a quasi-
experimental study to evaluate its effectiveness. Their findings demonstrated the
beneficial effects of the infusion method on the CT skills of seventh-grade students in
Turkey. However, the result is tentative due to the small sample size (31 per cell). In
addition, it is unknown whether the instructor taught both experimental and control
classes. If this is the case, there might be a diffusion problem where the teacher
unconsciously taught CT-relevant content to the control class. If there were two teachers,
any impact might be due to teacher differences and cannot be exclusively attributed to

the intervention.

Lin (2014) conducted a case study on the implementation of the infusion method in an
English writing course at a Chinese public high school. This study indicated that the
infusion method enhanced students’ CT dispositions, skills, and language learning.
However, the evidence is not strong as there were issues of contamination since the
same teacher taught both the infusion and traditional English courses. Furthermore, the

case study was based on only one case (Gorard, 2013) with no appropriate comparator.

While most studies reported positive effects of the infusion method (Ventura et al., 2017,
Zulkpli et al., 2017), a few studies did not find similar positive results (e.g. Toy & Ok,
2012). This could be the result of publication bias, where studies with promising and
positive results are more likely to be published (Song, Hooper, & Loke, 2013). Toy and

Ok (2012), for example, tested the effectiveness of the infusion method in a vocational
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pre-service teacher education programme in Turkey. They found that both treatment
and control groups made similar improvements in CT dispositions over the course of a
semester, suggesting no particular benefit of the infusion of CT compared to no

treatment.

Immersion approach

Another approach to teaching CT is the immersion method. It is similar to the infusion
method, but the cultivation of CT is not made explicit to students. A large proportion of
studies evaluating CT teaching in higher education have adopted the immersion
approach (Behar-Horenstein & Niu, 2011; Puig, Blanco-Anaya, Bargiela, & Crujeiras-
Pérez, 2019; Tiruneh, De Cock, & Elen, 2018). For instance, in Tiruneh et al.’s (2018)
systematic review of CT instruction in higher education, almost half of the 33 empirical
studies employed the immersion approach. However, the immersion approach was
considered the least effective compared to the other three approaches (Abrami et al.,

2008; Al-Ghadouni, 2021; Tiruneh, Verburgh, & Elen, 2014).

The immersion approach is more commonly used in higher education, perhaps because
it can be embedded into domain-specific fields rather than as a stand-alone course (Puig
et al., 2019). Additionally, the immersion approach requires the least resources and
effort. In other words, it can be easily integrated into a course programme using the
same course materials for discussions, debates, and other collaborative activities
without making CT principles and procedures explicit (see Kamin, O’Sullivan, &

Deterding, 2002; Semerci, 2006; Sendag & Odabasi, 2009; Yuan et al., 2008).

As an example, problem-based learning was employed in an undergraduate nursing
course in China (Yuan et al., 2008). Students who participated in the course worked
collaboratively to figure out solutions. Forty-six students were randomly assigned to
either the immersion course or the usual lecture module. Results of this study showed
that the immersion group outperformed the lecture group, which could support the
usefulness of this approach. However, the result is tentative due to the small number of

students, all from the same university.
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Mixed approach

Some researchers have combined the general approach with either the infusion or
immersion approach. Students taught using the mixed method engage in CT instruction
tailored to their respective domains, supplemented by a stand-alone course that focuses
on teaching the general principles of CT. Some reviews claim that the mixed approach
is the most effective (Abrami et al., 2008; Abrami et al., 2015; Al-Ghadouni, 2021;
Tilbury, Osmond & Scott, 2010). For example, Abrami et al.’s (2008) meta-analysis,
which included 117 primary studies with 20,698 participants across all phases of
education from K-12 and higher education, as well as adult learners in non-formal
educational settings, found the mixed instructional approach to be the most effective
and the immersion method the least promising. Examining the actual implementation
of CT instructional interventions separately, their analysis revealed that pedagogical
interventions that include explicit teaching produced the strongest effects. Studies
where CT is merely mentioned within the curriculum description or outlined as a course
objective, but with no explicit training of teachers, yielded the smallest effects. This

highlights the necessity of teacher training on CT instruction.

Nevertheless, due to the heterogeneity across the included studies, it is difficult to
determine if the stronger effects were driven by studies for a particular phase of
education or by studies with weaker designs (e.g. with no comparators or small sample
sizes) but reporting large effects. Meta-analyses and most prior reviews do not take

these factors into account, instead lumping all effect sizes together and averaging them.

Findings can vary depending on how the intervention is implemented (Behar-
Horenstein & Niu, 2011). For instance, Mahmood (2017) found no beneficial effect of
the mixed method (explicit and embedded) approach for students in an initial teacher
education programme in Pakistan. This was likely due to the short duration of the
intervention, which lasted only four weeks and was delivered by one teacher. The
process evaluation suggested there were problems with the preparation and training of

the students.

In summary, there is a large body of work examining the effects of CT instruction, and

the results are inconclusive. Given that the duration of the intervention varies from
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several weeks (Mahmood, 2017) to a few months (El Soufi, 2019; Lin, 2014), and
across a wide age range from primary-aged children to secondary and higher education
students, this is not surprising. Nevertheless, previous reviews (Abrami et al., 2015; El
Soufi & See, 2019) suggest that the explicit method is most promising, and identify
classroom dialogue, the use of authentic or situated problems or examples and

mentorship as specific strategies that are helpful in developing CT skills.

In the context of China, where schools adhere closely to prescribed syllabi and
textbooks set by the Department of Education, the infusion approach seems to be the
most pragmatic method for integrating CT into the regular curriculum. The infusion
approach appears to be a feasible strategy, which is more likely to be accepted by

schools in China.

Additionally, the most recent English curriculum plan and standards for primary and
secondary schools in China have clearly outlined the desired thinking outcomes for
students, involving interpretation, analysis, evaluation, inference, explanation,
deduction, assumption, and self-regulation (MoE, 2022b). The integration of the
infusion approach within the English curriculum at secondary schools is particularly

advantageous due to the mandatory nature of the English language subject.

The infusion method is also widely used in K-12 education (Ventura et al., 2017), with
secondary-aged students (11-15 years old) demonstrating greater receptivity to CT
instruction compared to postsecondary learners (Abrami et al., 2008). With these
considerations in mind, the primary research for my thesis will focus on the infusion

approach to teaching CT in secondary schools in China.

2.4 How is critical thinking measured?

To determine whether an approach is effective in fostering CT, we need to understand
how CT is assessed. As discussed in Section 2.1, there are three components of CT:
skills, dispositions, and styles. A number of assessment tools have been developed to

measure these components.
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Measuring CT skills

The California Critical Thinking Skills Test (CCTST) is one of the most widely used
tests of CT skills. It uses exclusively multiple-choice questions and is often applied in
higher education settings to examine students’ readiness for academic and professional
success (e.g. Bycio & Allen, 2009; Din, 2020; Jacob, 2012). Two other popular
standardised CT tests are the Watson-Glaser Critical Thinking Appraisal (WGCTA;
Watson & Glaser, 2012) and the Cornell Critical Thinking Test (CCTT; Ennis, Millman,
& Tomko, 2005a). They assess different sub-sets of CT skills. The WGCTA aims to
assess inferences, recognition of assumptions, deduction, interpretation, and evaluation
of arguments. There are two versions of the Cornell test: the CCTT-Level X for students
in Grades 5-12 and the CCTT-Level Z for students at a higher academic level or in
higher education institutions. The former evaluates skills of induction, deduction,
credibility of sources, and identification of assumptions, whereas the latter includes
three additional abilities: semantics, definition, and prediction in planning experiments

(Ennis, Millman, & Tomko, 2005b).

These three standardised tests are commonly used for evaluating CT skills. All of them
use multiple-choice questions, which are cost-effective, easy to administer, and
objective (Ventura et al., 2017). However, some critics argue that a singular format may
not provide a comprehensive assessment of CT skills (Halpern, 2005; Ku, 2009; Rear,
2019). The Halpern Critical Thinking Assessment (HCTA; Halpern, 2005) was
developed to address this issue. The HCTA assesses students’ verbal reasoning,
argument analysis, hypothesis testing, handling likelihood and uncertainty, and
decision-making and problem-solving through real-world scenarios. By incorporating
both multiple-choice and constructed-response items, the HCTA allows for a more
thorough exploration of students’ cognitive processes and reasoning capacities.
However, it is less widely adopted than the earlier three tests as it takes longer to
complete and marking is more subjective and time-consuming, especially when there
are discrepancies among raters. Concerns have been raised about the reliability of such
assessments compared to the more objective multiple-choice type questions (Liu,

Frankel, & Roohr, 2014; Lee, Liu, & Linn, 2011).
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Despite their differences, there are similarities across all these different CT assessments.
They all assume that CT skills can be divided into discrete and measurable sub-skills
(Rear, 2019), although there is little evidence that these sub-skills exist independently
of each other in real-world contexts (Lai, 2011; Liu et al., 2014; Hassan & Madhum,
2007). Bernard et al. (2008), for example, show that sub-skills such as drawing
inferences, identifying assumptions, making deductions, and evaluating arguments are
interconnected. However, educators believe that there is value in measuring specific CT
skills, as it allows for assessing CT skills across various domains, thus providing richer
diagnostic insights (Ventura et al., 2017). This pragmatic approach may explain why
much of the current research continues to adopt these established assessments to

evaluate the effectiveness of interventions on CT skills.

Measuring CT dispositions

There are different methods for assessing CT dispositions, including self-report surveys,
interviews, situational judgement tests, and performance tasks. Self-report surveys
measure self-perceptions and preferences, but they may not reflect actual behaviours.
Interviews can elicit examples and evidence of CT dispositions, but they may not
capture the complexity or diversity of situations. Situational judgement tests simulate
realistic scenarios and dilemmas, but they cannot measure an individual’s motivations.
Many of these tests have not been validated or standardised at scale, and their suitability
for students of different age groups is not established. Although some instruments, such
as the Need for Cognition Scale and its Five-Factor Inventory (e.g. Cacioppo, Petty,
Feinstein, & Jarvis, 1996; Costa & McCrae, 1992), are used by researchers to measure
CT dispositions, they are designed to measure general thinking rather than specific CT

dispositions.

Currently, the only standardised and validated instrument specifically developed to
measure CT dispositions is the California Critical Thinking Disposition Inventory
(CCTDI). This tool is suitable for undergraduate and graduate students. It was designed
by Facione and Facione (1992) to measure seven key dispositions of CT: analyticity,
inquisitiveness, systematicity, open-mindedness, truth-seeking, self-confidence, and

maturity.
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Several studies have investigated the reliability and validity of the CCTDI, but there
are questions about its sub-scales. For instance, in the initial proposal of the CCTDI,
Facione and Facione (1992) conducted a pilot study involving 156 participants who
were high school students, undergraduates, and post-baccalaureates. The overall alpha
coefficient for the instrument was 0.91, with sub-scale coefficients ranging from 0.71
to 0.80, indicating that the items are internally consistent (i.e. they measure the same
construct). However, when the instrument was administered to 499 undergraduates
from different disciplines such as history, nursing, and education, the sub-scale
coefficients ranged from 0.57 to 0.78, indicating significant variability (Walsh & Hardy,
1997).

A recent meta-analysis incorporating 87 studies reports an overall alpha value of 0.83
for the CCTDI (Orhan, 2022). The alpha coefficients for its sub-scales ranged from 0.56
to 0.74. This meta-analysis also suggests that the alpha value tends to be higher when
the CCTDI is administered to university students. These findings highlight the
variability in reliability estimates across different populations and point out the

importance of considering the context in which the CCTDI is employed.

Some studies suggest that the variability in reliability and validity of the CCTDI may
be attributed to issues such as excessive item loading (Bondy, Koenigseder, Ishee, &
Williams, 2001) and construct overlap (Liu & Pasztor, 2022). In an attempt to address
these challenges, some researchers have revised and shortened the CCTDI (Liu &
Péasztor, 2022; Walsh & Hardy, 1997). Yoon (2004), for instance, recommended
reducing the original to 27 items and focusing on the key elements of intellectual
curiosity, systematicity, prudence, objectivity, self-confidence, healthy scepticism, and
intellectual fairness. Similarly, Sosu (2013) revised the CCTDI into a shorter scale
emphasising critical openness and reflective scepticism. However, the validation of the
new version remains questionable, as it has primarily been tested on students from the
same programme. This raises uncertainties about their generalisability to a broader

population.

Quinn, Hogan, Dwyer, Finn and Fogarty (2020) proposed a model with six distinct

subscales for measuring CT dispositions: open-mindedness, reflection, attentiveness,
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organisation, intrinsic goal motivation, and perseverance. This model was developed
through consultation with both educators and students, aiming to comprehensively
capture various facets of CT dispositions. Building on this framework, Liu and Pasztor
(2022) introduced an innovative instrument that focuses on three key components:
instant judgement, self-efficacy, and habitual truth-digging. They contend that this
approach can address concerns related to overlapping constructs in previous
instruments. The development of these refined measurement tools reflects a concerted

effort to enhance the precision and applicability of assessments for CT dispositions.

Measuring CT styles

CT styles reflect the approaches that individuals employ in their reasoning and
problem-solving endeavours (Lamm & Irani, 2011). Based on the conceptualisation of
CT styles, Lamm and Irani (2011) developed The University of Florida Critical
Thinking Inventory (UFCTI) to assess two CT styles along a continuum, ranging from
engagement to information seeking. The UFCTI is not a measure of whether an
individual is either a good or poor critical thinker. Its purpose is to identify how

individuals learn and think (Lamm, 2015).

The UFCTI is a self-report questionnaire consisting of 20 items, with 13 questions on
information seeking and 7 on engagement. Each item is scored from 1 (strongly
disagree) to 5 (strongly agree). Scores for the two constructs are calculated separately
and then weighted and added together to form the total score. Respondents who achieve
a total score of 73 or above are identified as “Seekers”, while those scoring 72 or below
are categorised as “Engagers”. The ideal score is somewhere in the middle,

demonstrating that the person is balanced in the way they learn and think.

The UFCTI is reported to be a reliable measure after being tested rigorously on multiple
populations (Lamm & Irani, 2011). This suggests that the tool is highly likely to yield
similar outcomes under consistent conditions. This instrument has also been translated
into Chinese to evaluate the validity and reliability of the instrument for Chinese
international students (Baker et al., 2021). In a study involving 148 undergraduate
agricultural students in China, the questionnaire was completed online, and

confirmatory factor analysis was conducted to establish the equivalence between the
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English and Chinese versions of the UFCTI (Baker et al., 2021). The results showed
that the Chinese version had high validity and reliability, measuring the same
underlying CT style as the original English version. Internal reliability was 0.84 and
0.92 for engagement and information seeking, respectively. All of the factor loadings

were higher than 0.5, demonstrating an adequate level of construct validity.

2.5 Chapter summary

This chapter discusses the common debates around CT: what it is, how it is measured,
and whether it can be taught. Although there are many interpretations and definitions
of CT, it generally involves a combination of skills, dispositions, and styles. The
infusion method of CT appears to be the most relevant to the premise of this PhD
research as it is the most promising and can be easily embedded into the existing school
curriculum without the need for additional add-on lessons. Thus, it is less likely to meet
with resistance from schools in China, which are very exam- and textbook-oriented, as
the infusion method can use the teaching resources and textbooks already used in
schools. This justifies the use of the infusion method as the intervention in my primary
research. The discussion on the different CT assessment tools also provides justification

for the assessment tool I used in this research.
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Chapter 3 The critical thinking of Chinese students

This chapter first introduces how Chinese students’ critical thinking (CT) is portrayed
in the literature and then presents how existing research addresses this issue. Through
a critical review of previous studies, this chapter demonstrates the importance of

conducting a systematic review of Chinese students’ CT.

3.1 Common perceptions of Chinese students’ critical thinking

With the increasing number of Chinese students studying in Western universities over
the last decade, there is a growing interest in their learning skills and dispositions. A
common stereotypical perception is that Chinese students are deficient in CT (Song,
2014; Xu, 2021). For example, Lucas (2019) suggested that Chinese learners lack
training in CT skills such as analysing and evaluating information. They have also been
reported to face challenges in articulating their ideas in international class discussions
(Guo & O’Sullivan, 2012). Their learning has been described as superficial (Watkins &
Biggs, 1996), focusing on memorisation rather than interpretation or analysis. They
struggle with analysing information, searching for credible sources, questioning
assumptions, evaluating arguments, and constructing their own viewpoints (Turner,
2006). They acknowledge a lack of understanding of how to apply CT in their learning
(Zhong & Cheng, 2021).

Influenced by Confucian culture, Chinese students have traditionally been educated to
show great respect for knowledge from teachers, preferring a teacher-centred style in
class (Kirkbride, Tang, & Westwood, 1991). This has made them passive recipients of
knowledge. They are observed to be silent in class, rarely sharing their views or actively
engaging in discussions (Ping, 2010). This also influences their epistemic beliefs. Those
who believe knowledge is certain tend to be less open-minded (Chan, Ho, & Ku, 2011),

exhibiting less willingness to consider alternative viewpoints.

Some studies using standardised measures to assess Chinese international students’ CT
appear to confirm this assumption. Lun, Fischer, and Ward (2010), for instance, used
the Halpern Critical Thinking Assessment Using Everyday Situations to evaluate the
CT skills of 24 Chinese students studying at a university in New Zealand. The

standardised test score for Chinese students was -1.26 (SD = 1.70), indicating low
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proficiency in CT skills. It should be noted that this small group of Chinese students,
already studying overseas, may differ from those in local Chinese institutions in terms
of demographic information such as socioeconomic status (SES) and academic
backgrounds. Another issue is that these Chinese participants were tested in English,
which was their second language. Thus, the conclusions should be treated with caution,
as English language proficiency may be mistakenly used to measure CT (Moosavi,

2021).

CT in local Chinese students has also been investigated, and it seems to support the
claim. For example, Ip et al. (2000) tested the CT dispositions of 122 Chinese nursing
students at a university in Hong Kong. Their results indicated that Chinese students
showed a negative disposition towards CT, with truth-seeking being the lowest.
However, this cannot be generalised to the whole Chinese population due to the small,

selective sample limited to one university’s nursing programme.

The study by Zhang and Lambert (2008) also appeared consistent with the stereotypical
perception. They used the California Critical Thinking Disposition Inventory (CCTDI)
to assess the CT dispositions of 100 university students in a nursing programme in
central China. Based on the lower average total CCTDI score, they concluded that these
students did not have positive dispositions towards CT. However, due to the selective
sample restricted to one discipline, it is far from conclusive to state that Chinese
students are poor at CT. Moreover, while the authors claimed that the scores of Chinese
students’ CT dispositions were lower than those from Western cultures, the comparison
was not rigorous. They cherry-picked two studies that reported higher CT dispositions
among Western students compared to Chinese students. It is difficult to conduct a fair
comparison when the sample size, participant characteristics (e.g. age, gender, and

disciplines), and measurement of CT dispositions differ across studies.

The stereotypical perception of Chinese students as passive learners lacking criticality
could have a damaging and self-fulfilling effect on students. Some scholars, such as
Song (2014) and Xu (2021), argue that perpetuating such negative perceptions can lead
Chinese students to internalise a discourse portraying their CT competency as deficient.

Thus, these students may exhibit diminished confidence and reticence in expressing
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their viewpoints, thereby inadvertently reinforcing Western academics’ perception of

them as lacking critical awareness (Li, Chen, & Duanmu, 2010).

3.2 Possible explanations for the stereotype

The stereotypical image of Chinese students as passive and uncritical consumers of
information may be attributed to several factors. First, it could be due to the ambiguity
in the definition of CT (Guo & O’Sullivan, 2012; Lucas, 2019). As discussed in Chapter
2, one major debate concerning CT is its conceptualisation. The diverse definitions of
CT are reflected in the multiple ways Chinese students understand the concept. In
Huang’s (2008) study, many Chinese students openly acknowledged that they had no
idea what the concept entailed. Even worse, the word “critical” conveys implicit
negativity in both English and Chinese (O’Sullivan & Guo, 2010; Wu, 2011). Some
Chinese students equated CT with negative thinking (Guo & O’Sullivan, 2012),
focusing exclusively on opposing positions and identifying the disadvantages of

arguments (Fakunle, Allison, & Fordyce, 2016).

Another potential explanation is a cultural one (Atkinson, 1997). Some scholars trace
CT back to the age of Socrates (Facione et al., 1995) and claim that CT is a distinct and
unique product of Western culture, incompatible with Asian culture (Atkinson, 1997).
This conceptualisation implies that Chinese students naturally lack CT. Guo and
O’Sullivan (2012) note that the Chinese culture of conformity, respect, and reverence
for authority might explain Chinese students’ reluctance to question and argue. The
Chinese preference for the middle way differs from the Western preference for
independent thought, reason, and the ability to debate and argue publicly (Durkin, 2011).
Influenced by this culture, Chinese students might experience considerable discomfort

when they first encounter Western teaching styles (Lucas, 2019).

An alternative explanation for the perceived lack of CT in Chinese students could be
their lack of confidence and proficiency in English. In Western English-speaking
universities, English is the language used in tasks involving CT. Constructing a
coherent argument requires a high level of language proficiency. The difficulties
Chinese students face in expressing themselves could be misconstrued as a lack of

engagement in CT or a deficiency in cognitive skills. Western academics often interpret
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the perceived reluctance of Asian students to participate in class discussions as a lack
of CT (e.g. Durkin, 2008; Lee & Carrasquillo, 2006). Previous research has shown a
positive correlation between language proficiency and performance in CT skills tests
(e.g. Clifford, Boufal, & Kurtz, 2004; Taube, 1997). When Asian students are tested in
their first language, they perform well and sometimes better than students in
Anglophone countries (OECD, 2014). Floyd (2011) also supports the importance of
language in CT tests. When Chinese speakers were tested with the Watson-Glasser
Critical Thinking Appraisal in their native language, they performed better than when
tested in English.

It has to be noted that when Chinese students’ CT has been assessed in Western contexts,
it is often based on the original English versions of test instruments, which were almost
all developed by Western researchers (e.g. WGCTA, CCTT, CCTDI, and UFCTI). As
Qasserras and Qasserras (2023) argue, while CT, defined as critical intelligence, is not
culture-specific, language proficiency plays an important role. Naturally, it would be
harder for Chinese students to take CT tests in English than in their native language
(Floyd, 2011). Therefore, requiring international students to take CT tests in a foreign
language adds to their cognitive load, impacting their performance (Moosavi, 2021;
Qasserras & Qasserras, 2023). However, the language factor is not always considered

when assessing CT in non-native English speakers (e.g. Lun et al., 2010).

The lack of understanding of Chinese students’ educational experiences by Western
academics could also explain the stereotypical perceptions. Chinese students are often
influenced by their prior educational experiences (Zhang, 2017), but Western academics
tend to view students of other nationalities through their own cultural lens (Paton, 2005;
Turner, 2006). For those studying in the UK for the first time, unfamiliarity with
Western academic traditions, such as academic writing that requires a high level of
critical analysis and the ability to present opposing viewpoints, may be mistaken for a
lack of CT (Turner, 2006). Paton (2005) pointed out that Chinese students’ challenges
in CT were due to insufficient knowledge and experience in a new situation. Chinese
students may be accustomed to their role as passive recipients of knowledge in a

traditional teacher-centred model of instruction (Lucas, 2019).
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Zhang (2017) posits that the “Four Treasures” curriculum in Chinese higher education
contributes to the perceived lack of CT among Chinese students. This curriculum
includes four compulsory modules of party ideology propaganda, taken by all Chinese
undergraduate students: “The Fundamentals of Marxism,” “Maoism and Chinese
Characteristic Socialism,” “The Outline of Modern Chinese History,” and “Moral
Thoughts, Legal and Civic Education.” These modules have been criticised for stifling
CT. The curriculum presents content as absolute truth that cannot be questioned or
challenged. Students are taught to defer to established sources of knowledge rather than
engage in independent research and critical evaluation. Precise replication of Marxist
knowledge is considered a criterion of excellence, and this regimented learning
discourages students from challenging conventional wisdom, questioning authority, and
exploring alternatives. Therefore, this limits opportunities for students to develop their

CT skills (Zhang, 2017).

In summary, the stereotypical perceptions of Chinese students’ CT may stem from
several sources — vague definitions of CT, cultural differences, English as a second

language, and prior educational experiences.

However, there is no evidence that Chinese students are actually weaker than students
of other nationalities. Yet, researchers and academics are quick to design curricula to
address this perceived issue. Perhaps this is not a uniquely Chinese phenomenon (See,
2016). Students in Western democracies (e.g. the UK and the US) also show a lack of
criticality. In a study involving 237 first-year undergraduates at two UK universities,
See (2016) found that most students seemed to lack critical awareness when reading
academic papers. They rarely questioned or challenged research findings, particularly
when reading recently published or peer-reviewed articles. A report also indicated a
lack of argumentative skills among British undergraduates (Independent, 2006), who
seemed to lack the ability to present a reasoned argument or express themselves in

writing.

Things may be no better in the US. In a study involving more than two thousand
students, Arum and Roksa (2011) found that forty-five percent did not improve their

CT skills in university. These students could not distinguish facts from opinions, present
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clear and well-reasoned arguments, or synthesise and evaluate existing information. A
decade later, a national survey involving 1,010 Americans investigated the state of CT
(Reboot Foundation, 2021). The average age of respondents was 35, and 66% had a
bachelor’s degree or higher. According to this survey, while 95% of participants agreed

on the importance of CT skills, 85% believed that the general public lacked CT skills.

3.3 Challenges to the common perceptions

Although Chinese students are commonly perceived as lacking in critical awareness,
some scholars have begun to challenge this stereotypical image (Lu & Singh, 2017;
Tian & Low, 2011; Xu, 2021). They highlight the necessity of understanding CT within
the Chinese context (e.g. Heng, 2018; Lu & Singh, 2017), emphasising that the
interpretation of CT in China should deviate from Western cultural traditions. It would
be misleading to interpret Chinese students’ CT solely through a Western lens. For
example, Lu and Singh (2017) noted that Chinese students studying in Anglophone
universities are multilingual, and their linguistic repertoire should be considered when
evaluating their CT abilities. Heng (2018) further clarified that this divergence might
not necessarily indicate a deficiency in CT among Chinese students. Instead, it may

reflect different communication styles.

To develop a contextualised concept of CT in China, researchers have sought insights
from Chinese school leaders (Tan, 2020), university lecturers (Zhang, Yuan, & He,
2020), and students (Chen, 2017). However, there has been no consensus. Tan (2020)
asked three open-ended questions to 16 school leaders from Shanghai, inquiring about
their understanding of CT, whether CT was promoted in their schools, examples of such
promotion, and challenges faced in promoting CT. The findings indicated that CT was
interpreted as personal inquiry and problem-solving, and its promotion was primarily
concerned with the current education reform, high-stakes assessments, and common
socio-cultural values. Meanwhile, university teachers who taught English and Foreign
Languages were asked to articulate their understanding of CT via a questionnaire
(Zhang et al., 2020). They defined CT predominantly through dispositions such as
having multiple points of view, being fair-minded, open-minded, and truth-seeking, and
skills such as making reasonable and logical judgments, analysing, and problem-

solving. Additionally, 46 Chinese college students were interviewed about their
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conceptualisation of CT (Chen, 2017). Most provided both definitions and examples of
CT, highlighting cognitive skills, intellectual autonomy, and the consideration of pros
and cons. These findings indicate the complexity of defining CT in China, as different

people have different understandings of it.

Some empirical research findings also challenge the stereotypical claim. For instance,
Li (2013) presented evidence from writing assignments of two high-achieving Chinese
students studying at a university in Hong Kong to challenge the stereotype. The author
indicated that both students demonstrated CT in their learning, such as clarifying views,
presenting arguments logically, referring to relevant literature, listing sources of
information, and integrating them meaningfully. However, this study is based on only
two students, which cannot be representative of Chinese students in general. It could
also be biased due to the author’s potential selection of advantageous aspects of CT in

the students’ work.

A recent cross-sectional study used the California Critical Thinking Skills Test
(CCTST) and CCTDI to evaluate CT skills and dispositions, respectively (Ng, Cheung,
& Cheng, 2022). It involved 209 Chinese college students majoring in Science,
Engineering, and Health Studies in Hong Kong. This group of Chinese students
demonstrated a moderate level of CT skills and positive CT dispositions, including
open-mindedness, analyticity, confidence in reasoning, and inquisitiveness. However,
the findings cannot be generalised as they were limited to only one institution (i.e. Hong

Kong Community College).

Eighteen Chinese undergraduates studying in the US were interviewed to share their
experiences and opinions on CT (Heng, 2018). Over time, half of them indicated that
they became more open to various opinions and constantly reminded themselves not to
accept information without serious thought. While this opposes the deficit assumption
of Chinese students’ CT, it is based on subjective impressions, which may be
notoriously unreliable. Additionally, the findings should be treated with caution, as this
group of students may already come from better academic or family backgrounds than

local Chinese students.
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Perhaps the largest-scale cross-sectional study on the CT of Chinese students was
conducted by Loyalka et al. (2021). They employed a Chinese version of the Critical
Thinking Exam from the Educational Testing Service to assess the CT skills of 9,247
Chinese undergraduates. The study also included 17,455 Indian students, 4,703 Russian
students, and 973 US students. Their results showed that first- and second-year Chinese
students demonstrated similar levels of CT skills as US students, and they performed
better than Indian and Russian students. However, by the fourth year, Chinese
university students still demonstrated an advantage in CT skills over Indian students
but not over their Russian and US counterparts. The results seem credible due to the
large sample size and use of standardised CT tests. Notably, this study only focused on
computer science and electrical engineering disciplines in higher education, so it
remains unknown whether these conclusions apply to other disciplines and educational

levels.

3.4 Strategies for improving critical thinking of Chinese students

Due to the stereotypical assumption that Chinese students lack CT, some researchers
have sought ways to address this perceived shortcoming. Huang (2008), for example,
suggested that Chinese students should acknowledge cultural and learning differences,
read broadly and deeply, recognise different perspectives, and critically present their
own arguments. These suggestions were based on interviews with five lecturers
involved in the Tourism and Hospitality Management postgraduate programme.
Similarly, Fakunle et al. (2016) proposed an introductory course, “Critical Thinking for
Academic Purposes”, for postgraduate students, after interviewing six Chinese
postgraduates majoring in Education in Scotland. Badger (2019) also suggested a
tailored curriculum to address gaps in CT skills among Chinese international students.
Based on the perceptions of 12 Chinese students and two university faculty members,
the author claimed that the Intensive English Programme, which integrated creativity
and CT skills, effectively cultivated international students’ analytical skills. Moreover,
Zhong and Cheng (2021) recommended that asking open-ended questions and
organising group discussions could facilitate the development of CT, based on
interviews with 16 Chinese students enrolled in one-year Master’s programmes at a UK

university.
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The call to enhance Chinese students’ CT has not only been investigated in international
contexts but also in local Chinese environments. At Tongling University, three major
teaching strategies—group discussions, concept mapping, and analytical questioning—
were considered effective in facilitating Chinese students’ CT skills (Wang & Seepho,
2017). This finding was based on a questionnaire where 50 students indicated their level
of agreement on the helpfulness of these methods. Additionally, after analysing lesson
transcripts in a class of 39 first-year undergraduates, dialogic instruction in an English
reading course was considered effective in improving the CT of Chinese students (Cui

& Teo, 2023).

While these studies attempt to address the perceived deficiency in Chinese students’ CT,
the effectiveness of these strategies should be questioned. First, the small sample sizes
limit the representativeness of the findings. Most samples involved fewer than 50
participants, limiting the general applicability of the results. Secondly, there are no
standardised tests on CT outcomes. These studies relied on subjective views, which are
unlikely to yield reliable and valid results. Thirdly, the lack of comparisons is a major
flaw. No pre- and post-tests were used to track changes in CT outcomes, and the
effectiveness of interventions cannot be established without knowing the baseline or

the situation of those who did not receive the intervention.

To address methodological weaknesses common in research on Chinese students’ CT,
some studies have adopted experimental designs, such as randomised controlled trials.
For example, Tiwari, Lai, So, and Yuen (2006) evaluated the impact of problem-based
learning (PBL) on Chinese students’ CT. Using the CCTDI to measure students’ CT
dispositions, they found that after one academic year, the PBL group of 40
undergraduate nursing students at a university in Hong Kong exhibited greater progress
in CT dispositions compared to the 39 students who attended usual lectures. Similarly,
Yuan et al. (2008) tested the effect of PBL on Chinese students’ CT skills, involving 46
undergraduate nursing students in China, with 23 in the experimental group. The study
showed that PBL students made greater gains in CT skills, measured using the
standardised CCTST. However, both studies were small-scale and conducted in single

institutions, limiting their robustness and generalisability.
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Moving the context from higher education to secondary schools, Hwang, Huang, Wang,
and Zhu (2021) evaluated the effects of a concept mapping-based problem-posing
approach in a Taiwanese secondary school. Two classes involving 40 students were
recruited, with 21 in the experimental group and 19 in the control group, both taught by
the same teacher. After a 150-minute intervention, experimental students showed an
increase in CT tendency. However, the findings are tentative due to the small sample
size, short duration of implementation, and potential bias from the same teacher

instructing both groups.

Fung’s (2014, 2017; Fung & Howe, 2014) studies seemed to overcome these
shortcomings. They recruited 140 secondary students and four teachers from two Hong
Kong schools to examine the effects of different pedagogies on students’ CT
dispositions and skills. Seventy students attended conventional classes, while the others
joined either self-directed group work (n = 40) or teacher-supported group work (n =
30). After 10 hours of implementation, students in the teacher-supported group work
showed the most progress in CT skills and dispositions. This study carefully considered
research design and expanded participants across different schools, with an appropriate
intervention duration, as CT cannot be developed overnight. However, a larger sample

would make the findings more convincing.

Overall, while research has evaluated several approaches to enhance Chinese students’
CT skills and dispositions, most studies are small-scale (involving fewer than 150
participants in total) and limited to one institution (e.g. Tiwari et al., 2006; Yuan et al.,
2008), raising questions about generalisability. Additionally, in many cases, only a few
teachers (sometimes the researchers themselves) deliver the intervention, and
sometimes the same teacher is responsible for both experimental and control classes
(e.g. Hwang et al., 2021). This could introduce biases where the teacher may
consciously/unconsciously favour the treatment class or unconsciously expose control
students to some elements of the intervention. When different teachers are allocated to
teach separately (e.g. Fung, 2014, 2017), any differences in outcomes could be
attributed to teacher differences. Therefore, it is important to involve more teachers
across different schools. Finally, due to time and cost constraints, some strategies for

CT improvement are not delivered for long periods (e.g. Hwang et al., 2021). The
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fidelity of intervention has rarely been assessed. None of these studies have examined
the long-term impact of these CT approaches. Given these concerns, although many
studies have proposed “effective” approaches to improve Chinese students’ CT, their
evidence is weak. To address the methodological weaknesses identified above, a

rigorous randomised controlled trial was adopted in this thesis.

It should also be noted that all these studies start with the premise that Chinese students
lack CT skills. No attempt was made to establish whether Chinese students are indeed
lacking in CT. To do so would require comparative studies where Chinese students’ CT
is compared with that of students of other nationalities. Researchers in this field may
take it for granted and then try to find ways to improve this situation. However, efforts
and resources might be wasted designing interventions to improve the CT of Chinese
students if there is no evidence that they lack CT. We would be solving a problem that
does not even exist in the first place. Hence, this thesis first examines the common
assumption about the lack of criticality among Chinese students through a systematic

review. It is unique in the following ways:

e Exclusively including validated standardised tests of CT: Some existing studies
judge Chinese students’ CT based on subjective impressions. This is
inconsistent, as different people hold different views on CT. These various
understandings make it difficult to measure CT accurately. A more reliable
evaluation of CT skills would be the use of standardised tests (Gorard et al.,
2017). While some researchers may be concerned about the format of multiple-
choice questions that may involve guessing (Snyder, Edwards, & Sanders,
2019), the pre-specified evaluation criteria and the validation of testing items
allow for a high level of objectivity (Norris, 1989).

e Including comparisons with students from other nationalities: The assumption
that Chinese students lack CT implies a comparison. Without comparisons with
students from other nationalities, it is not possible to conclude whether Chinese
students have higher, lower, or comparable CT skills to students in Western
democracies (Gorard, 2013). What are we comparing Chinese students’ CT with,
whose CT are we comparing, and what does the norm look like? Even if Chinese

students show positive results towards CT, it remains unknown whether they
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would perform better or worse in international comparisons. Most research into
students’ CT does not include a comparator, yet makes bold claims about the
low levels of CT skills among Chinese students. This is absurd and widely
accepted.

Drawing more general conclusions: Research in this area has been restricted to
higher education (e.g. Loyalka et al., 2021; Yeh & Chen, 2003) and the nursing
discipline (e.g. Yuan et al., 2008; Zhang & Lambert, 2008). This makes it
difficult to generalise findings to the whole Chinese population. A systematic
search for available studies may uncover CT among Chinese students from
different educational levels and various disciplines.

Focusing exclusively on Chinese students and avoiding publication bias: There
is a dearth of reviews investigating the CT of Chinese students (e.g. Huang,
2019; Tian & Low, 2011). Those that exist often focus on a broader group, such
as Asian students in general (e.g. Indra, 2019; Salsali et al., 2013). For example,
Salsali et al. (2013) compared the CT dispositions of Asian nursing students
with those from other continents. Although they claimed to use a systematic
method, there was no appraisal of the strength of evidence of the included
studies, making it impossible to judge the evidence. Their review also included
only peer-reviewed papers, introducing publication bias (Song et al., 2013), as
studies reporting large, positive results are more likely to be published. These
studies tend to be small-scale, using researcher-developed test instruments or
lacking a comparator (i.e. single group, pre-post design). A large number of
high-quality, large-scale, well-controlled studies remain unpublished. Cheung
and Slavin’s (2016) review found that 59% of these high-quality studies were
unpublished. Excluding such studies can skew results and lead to misleading
conclusions (Slavin & Neitzel, 2020; Slavin, 2020).

Systematic searching and critical quality assessment: Among the few reviews
focused solely on Chinese students, none were systematic or critical. Tian and
Low (2011), for example, provided critical insights into studies about Chinese
students” CT dispositions but did not search systematically, so no studies
considering the CT skill dimension were found. Huang’s (2019) review focused

on high school students but failed to evaluate the trustworthiness of the evidence.

44



In other words, threats to validity, such as sampling strategy, sample size,

attrition, and conflict of interest, were not considered.

For these reasons, my research reviews credible studies that compare Chinese students’

CT with that of other nationalities, using validated standardised tests.

3.5 Chapter summary

This chapter illustrates that there is no consensus on Chinese students’ CT. While some
researchers take it for granted that Chinese students are poor at CT, others challenge
this stereotypical assumption. It also justifies why a systematic review that compares
the CT of Chinese students with other nationalities is necessary and unique. Evidence
is expected to be established for the common assumption about the lack of criticality of

Chinese students.

45



Chapter 4 Critical thinking education in China

Over the last two and a half decades, China has embarked on education reforms,
spearheading bold and ambitious changes in the school curriculum. One significant
shift is away from an emphasis on knowledge acquisition towards a focus on critical
thinking (CT). However, despite these policies, teaching and learning in the classroom,

for the most part, remain unchanged.

This chapter discusses the policy development of CT in China and explores why, despite
these reforms and changes in the curricula, little progress has been made in classroom
practices. One of the reasons is that teachers are not ready for change. They are ill-
prepared for these reforms. This has implications for teacher training. Finally, this
chapter explores some of the challenges in implementing the new CT education in

China. Overall, this chapter clarifies the contexts of delivering CT teaching in China.

4.1 The development of policy on critical thinking education

Modern education reform in China can be traced back to the 1990s when significant
changes were made to modernise the education system to align with the country’s rapid
economic and social growth. Revisions to the school curriculum were introduced as
part of this reform (MoE, 2005), with a strong emphasis on Science, Technology,
Engineering, and Maths (STEM) subjects, as well as practical skills relevant to a

modern knowledge-based economy.

In line with these reforms, the Ministry of Education issued curriculum standards for
primary, high school, and college students in 2005. This document provided detailed
guidance for schools, emphasising the integration of modern teaching methods to foster
CT, creativity, and problem-solving skills. The focus of teaching and learning shifted
from the acquisition of basic knowledge and skills to a more holistic development
approach (Paine & Fang, 2006; Ryan, Kang, Mitchell, & Erickson, 2009). A student-
centred approach was advocated, and new assessments were planned to support
students’ personal and social development. Quality became a central focus of the
educational reform, with an emphasis on teaching standards and enhancing teacher

training programmes.
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As part of this reform, the Outline of China's National Plan for Medium and Long-term
Education Reform and Development (2010-2020) was published (People’s Republic of
China, 2010). This policy document outlined key areas of focus for education
development over the course of a decade, including education equity, curriculum
reforms, teacher training and professional development, higher education, vocational
education, and basic education. Emphasis was placed on developing students’ thinking
to promote creativity and innovation. However, while students’ thinking was recognised
as an outcome of interest, the document provided little information on what was meant

by “thinking” and how it could be achieved, using very vague terms.

In April 2022, more specific directions on cultivating thinking were issued through the
curriculum plan and standards for primary and secondary schools by the Ministry of
Education of the People’s Republic of China. This is the most recent policy aligning
with modern demands, including the need for CT skills. The English curriculum
standards for secondary schools (MoE, 2022a), for example, stress the development of
four core abilities: thinking skills, language abilities, cultural awareness, and learning
abilities. Accordingly, classroom teaching methods, assessments, textbooks, and

teacher training were revamped to reflect the need to develop these core abilities.

In the English curriculum for secondary schools, thinking skills include interpretation,
analysis, evaluation, inference, explanation, deduction, assumption, and self-regulation.
These are all elements of CT skills, yet the term “critical thinking” is not explicitly used
in the document (MoE, 2022a). Interestingly, the term “critical thinking” is not
explicitly used in any government document or policy (Jiang, 2013). This omission may
be due to the misleading translation of “critical,” which implies criticism or negative

thinking (Guo & O’Sullivan, 2012).

In summary, there is a growing policy interest in developing higher-order thinking
among students in China. The ambition is for education to grow in line with China’s
economic and technological advancements. For China to compete in the international
arena, it must develop a highly educated population compatible with the demands of
the 21% century. This context provides the foundation for my thesis and the focus on

CT.
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4.2 Critical thinking education in China

While policymakers in China may have the ambition to develop a highly educated
population with a focus on CT skills, in practice, the teaching of CT is still immature.
CT education in China has largely been confined to higher education. According to
Dong (2015), since the late 1990s, CT was introduced in higher education as part of
courses on logic. Much of it was ad hoc, with university lecturers translating course
materials from the West and calling for more formal teaching of CT (e.g. Chan & Wong,
1999). It was not until 2003 that CT courses in higher education gained traction with
the introduction of the Logic and Critical Thinking course at China Youth University
for Political Sciences and Peking University. A year later, the Chinese University of
Politics and Law and Renmin University of China also launched CT courses. All four

prestigious universities are based in Beijing, the capital of China.

New textbooks were written specifically for the CT course. For example, the textbook
by Gu and Liu (2006) was highly recommended by the MoE, but most of its teaching
materials were borrowed from the West, with little reference to the Chinese context
(Dong, 2015). To address this, Dong (2010) published a Chinese textbook that included
many practical examples from China. He also taught the CT course to students at
Qiming College in Huazhong University of Science and Technology (HUST). Students
reported that the course taught them to analyse issues systematically, reflect on their
thinking regularly, and provided them with a new perspective on considering issues
(HUST, 2011). While this course was considered successful, it was limited to one
college where students were highly talented. To expose more students to CT education,

Shantou University also implemented a CT course for all freshmen (Dong, 2015).

Some universities, such as Peking University and Tsinghua University, also tried to
embed CT into general education modules. The aim was to develop CT and intellectual
competencies rather than rote memorisation to pass exams. However, the CT
component in these general education courses tended to be theoretical and knowledge-
based (Jiang, 2013). For example, the module “Philosophy and Critical Thinking”
provided by Fudan College merely introduced students to the thoughts and philosophies
of Chinese and Western philosophers (Jiang, 2013). There was a lack of practical
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exercises in CT skills. Therefore, despite advances among some universities to
incorporate CT teaching into their curriculum, Chinese students are still primarily

motivated by passing exams and securing good jobs and high salaries (Jiang, 2013).

In addition to higher education institutions, a small number of schools in China have
also attempted to teach CT. The primary school attached to Huazhong University of
Science and Technology, an urban primary school, initiated a CT course and trialled its
impact (Li, 2017; Zhai, 2015). The promotion of CT was also embedded in specific
disciplines, including English language, science, music, and fine arts. There was initial
resistance from teachers to teach CT (Zhai, 2015), but after three years, CT became a
natural part of the curriculum across all subjects. Interestingly, despite the high-stakes
assessment pressure, CT education has been undertaken in Zhonghua High School, an
urban high school in eastern China. In this school, CT was embedded in all high school
subjects, including Chinese, Maths, English language, Biology, Physics, Chemistry,
Politics, History, and Geography (Xu, 2017). These schools are held as exemplary in

teaching CT and are all situated in big cities.

Despite the claimed success of these exemplary schools, the teaching of CT in Chinese
secondary schools remains ad hoc, sporadic, unstructured, and unsystematic.
Classroom pedagogies have largely remained unchanged (Dello-lacovo, 2009). The
extent to which CT is emphasised varies between schools and regions. While a few
schools have incorporated CT into regular teaching (Zhai, 2015), many schools,
especially those in rural areas, still rely heavily on traditional teacher-centred
approaches. Classroom teaching remains didactic, with passing exams and rote learning
still dominating the Chinese schooling system (Dello-Iacovo, 2009). These challenges

impact the implementation of CT education in China (see 4.4 for details).

4.3 Teacher training for critical thinking education

The education reforms in China necessitated changes in teacher preparation to meet the
demands of the new curriculum standards. In 2011, over 70 university faculties attended
the first national conference for CT education. Following the conference, the
Association for Critical and Creative Thinking Education was formed to formalise CT

education in China. This association has provided teacher training using Dong’s (2010)
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textbook, involving activities such as case analysis, group discussion, and Socratic
questioning (Zheng, 2017). Additionally, Shantou University launched a training

programme focused on inquiry-based critical pedagogy in 2012.

Despite these efforts, the teacher training courses have not been widely popular, facing
several challenges. First, only a few teachers signed up for the courses, with some
participating due to administrative requirements rather than genuine interest (Zou &
Lee, 2023). Secondly, these training courses often attempt to cover a vast amount of
content within a limited time frame (Zheng, 2017). There is also a lack of continued
support for teachers after the initial training. Thirdly, most of the training focuses on
the types of CT, its historical development, and the theoretical and philosophical basis
of CT, rather than on practical methods for teaching CT in schools (Zheng, 2017).
Consequently, despite the availability of such training courses, teachers are still not

adequately equipped to teach CT in the classroom.

Teaching CT involves good questioning techniques, such as asking students for
clarifications, explanations, and offering alternative viewpoints. Chinese teachers are
not familiar with such techniques, as their traditional role has been to disseminate
information and provide answers. There is a distinction between teaching what CT is
and developing CT skills. While Chinese teachers may be adept at explaining what CT
is, they are not particularly trained to develop those skills in students (Zou & Lee, 2023).
Currently, there are no teaching resources specifically developed for teachers to use.
Teachers are largely left to their own devices to develop these teaching materials, and
naturally, with little to no experience, these materials are often either inappropriate or

not genuinely focused on CT.

Overall, while there is growing recognition of the importance of CT in Chinese
education, its integration into the curriculum and teacher training is still a work in
progress. The implementation of these training programmes can vary, and not all

teachers may receive comprehensive training in this area.
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4.4 Challenges in implementing critical thinking in schools in China

The Chinese government has ambitious plans for education reforms to upskill its
citizens to meet the demands of economic and technological development in the 21
century. Teachers have been encouraged to develop lessons and activities that promote
analytical and logical thinking and problem-solving. Textbooks have been revised, and
teachers are encouraged to facilitate classroom discussions and debates. However,

realising the aims of these reforms has encountered several challenges.

First, the Chinese education system is deeply embedded in thousands of years of
Confucian teaching, which values respect for authority and advocacy for conformity.
This often conflicts with the Western philosophy of Socrates and the Socratic method
of questioning, which many believe to be the early roots of CT. Chinese students are
taught from a young age to respect teachers as authority figures and accept everything
that teachers tell them without question (Jiang, 2013). Challenging or questioning

teachers is considered disrespectful and is strongly discouraged.

Secondly, as explained above, teachers themselves have not been adequately trained to
teach CT. Teachers often struggle with the new pedagogy advocated by CT education
(Zou & Lee, 2023). Teaching in China is very teacher-centred, whereas the Socratic
method of teaching, upon which CT is based, involves asking probing questions to
encourage students to question their own beliefs, assumptions, and biases. This is
challenging for many Chinese teachers who are more accustomed to providing answers

than asking questions.

Thirdly, the education system in China remains very exam-oriented despite the national
plans for education reforms for the 21 century. This has proved to be a major obstacle.
China’s university entrance examination, the Gaokao, is the most important assessment
in any student’s academic career, determining success in gaining entry to top
universities. This exam covers a range of subjects and is very content-based. Teachers
and students place a lot of emphasis on learning the content of the subjects examined.
As CT is not explicitly examined (even though its skills are useful in learning a number
of subjects), it is not emphasised in school. Teachers do not see the relevance of CT in

an exam-focused system where rote memorisation is still encouraged. This results in
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the problem of teaching to the test. In other words, if the content is not tested, it will
not be taught. This explains why CT is not given prominence in classroom teaching
despite researchers calling for CT to be taught in schools from an early age (Kuhn,

1999).

Finally, China’s education policy context presents a complex backdrop for the
implementation of CT as a desired educational outcome. While CT is highlighted in
policy documents as an important cognitive goal, it is not explicitly mandated as a
requirement in teaching practices for secondary schools. The policy specifies CT as an
aspirational outcome but leaves schools and educators considerable discretion in
determining how to achieve it. This flexibility enables diverse approaches, such as
offering extracurricular CT activities or involving parents in fostering CT skills at home.
Infusing CT into the regular curriculum is one option among many. Moreover,
supporting actions that could align with CT improvement, particularly through the
adaptation of academic exam content, remain limited. In an exam-oriented system
where teachers and schools prioritise testable outcomes, this lack of alignment reduces
the incentive to integrate CT meaningfully into everyday teaching practices. These
factors help explain why current CT teaching practices in schools still remain

underdeveloped and inconsistent.

4.5 Chapter summary

This chapter provides the context for delivering CT teaching in China and justifies the
necessity of the randomised controlled trial. It presents that while there is a growing
emphasis on CT in policy and government documents, the practice is still sluggish. This
may be due to traditional values on authority and conformity, teachers lacking support
for CT teaching, and a focus on teaching to the test. Recognising the need to navigate
cultural values, provide better support for teachers, and shift focus from test-based
teaching, this thesis contributes to CT education in China by evaluating the

effectiveness of the infusion method.
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Section II Research design and methods

There is a common assumption among Western academics that Chinese students are
somehow deficient in critical thinking (CT). However, misinterpreting Chinese students’
difficulty in demonstrating CT as a lack of ability could result in a waste of resources.
Therefore, this study first examines this assumption through a review of studies
comparing the CT skills, dispositions, and styles of Chinese students with those of other
nationalities. Chapter 5 presents the rationale for conducting a systematic review (SR)
and details the processes of searching, screening, extracting, evaluating, and

synthesising the relevant literature.

To assess the impact of EnglishFusion on Chinese secondary students’ CT skills and
academic attainment, a randomised controlled trial (RCT) was conducted. Prior to the
main trial, a pilot study was conducted first to assess the feasibility of the research
design. Chapter 6 describes the key components of the RCT, including the intervention,
case selection and allocation, data collection and measurement. The methods of data

analysis and process evaluation are also discussed.
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Chapter 5 Systematic review

This chapter presents the rationale for employing a systematic review (SR) to address
the research questions, followed by a detailed account of the search strategy, screening

process, data extraction, quality assessment, and evidence synthesis.

5.1 Research aim and questions

Previous literature reviews indicate a lack of consensus on the actual CT performance
of Chinese students (e.g. Atkinson, 1997; Paton, 2005). The aim of this systematic
review is to synthesise existing evidence regarding the CT abilities of Chinese students
to evaluate the common assumption about their perceived lack of criticality. To achieve

this objective, the research question is framed as follows:

What is the evidence on Chinese students’ critical thinking compared with students of

other nationalities?
In conjunction with this primary research question, three sub-questions are posed:

1. How do Chinese students’ critical thinking skills compare with those of other
nationalities?

2. How do Chinese students’ critical thinking dispositions compare with those of other
nationalities?

3. How do Chinese students’ critical thinking styles compare with those of other

nationalities?

5.2 Rationale for a systematic review

A systematic review provides evidence-based answers to research questions within a
specific field through comprehensive searching, criteria-based selection, critical
evaluation, and unbiased analysis (Boland, Cherry, & Dickson, 2017; Klassen, Jadad,
& Moher, 1998). This method follows a series of general stages, including identification,
screening, and inclusion, thereby explicitly delivering key information and enhancing
the transparency of research (Boland et al., 2017; Hammersley, 2020). Additionally, it
allows for an in-depth analysis of existing literature, particularly valuable when there

are disputes on a topic (Siddaway et al., 2019; Petticrew & Roberts, 2006). Given the
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lack of consensus on the CT performance of Chinese students (e.g. Atkinson, 1997,

Paton, 2005), a systematic review is an appropriate method for this research.

However, potential challenges in conducting a systematic review must be
acknowledged. Balancing the quantity and quality of available literature is important
(Zawacki-Richter, Kerres, Bedenlier, Bond, & Buntins, 2020), and pilot testing or a
scoping search can be beneficial (Boland et al., 2017). To this end, a scoping search on
the CT performance of Chinese students was conducted prior to the formal systematic

review.

Ethical issues also pose a potential threat, even though they are often not explicitly
discussed in many systematic reviews (Suri, 2020). Although systematic reviews are
typically considered low risk in terms of ethical considerations, this does not negate the
relevance of ethical issues. Due to the growing popularity of systematic reviews across
various disciplines, ethical considerations warrant greater attention (Harlen & Crick,
2004; Suri, 2020). Ethical considerations in systematic reviews should be reflectively
engaged throughout the entire review process (Suri, 2020). For example, during the
data extraction stage, it is crucial to critically explore how ethical issues might affect
research findings in original studies. Ethical information, including conflicts of interest,
funding sources, and authors’ self-reflection on ethics, should be recorded. Even if
limited ethical information is provided in the papers, evaluating the quality of the
research design, the claims made, the comprehensiveness of data presentation, and
whether the conclusions are warranted by the data are all ethical issues that impact the
trustworthiness of the findings. These details must be clearly acknowledged in the
reports. Above all, the review itself should be of the highest quality, drawing logical

conclusions based on strong evidence (Gorard, 2021).
Overall, a systematic review is advantageous for addressing the specific research

questions due to its strengths in transparency and its ability to manage debates

effectively.
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5.3 Searching strategy
The initial stage of the systematic review involves identifying all potentially relevant
literature. In this review, studies are identified through online databases and manual

searching. Various methods are employed to retrieve relevant reports.

Online database searching

Given that the research topic falls within the field of social sciences, including
education and psychology, relevant studies were sought in social science databases and
search engines hosting such databases. The EBSCO host search engine, for instance,
grants access to a variety of databases, e-journals, and e-books in education and
psychology (e.g. APA Psyclnfo), as well as social work. These databases are valuable
for identifying journal articles and other publications pertaining to the specific topic
within the subject areas covered by each database. ProQuest was also included as it
covers Masters’ dissertations and PhD theses, ensuring the inclusion of high-quality
unpublished work in the review, thus enhancing its comprehensiveness. This
distinguishes the current review from previous ones conducted on the same topic.
Additional databases used in this structured review include Applied Social Sciences
Index & Abstracts (ASSIA), Sage Journals, Scopus, Web of Science, and Wiley online
library.

Following the selection of suitable databases, a set of key search terms was developed.
These terms directly correspond to the research questions, with a focus on “critical

thinking” and “Chinese students.” The keywords used in the search were as follows:

(“critical thinking” OR “think critically” OR “critical reasoning” OR “thinking skill*”")
AND (China OR Chinese)
AND (student®* OR learner* OR pupil*)

These keywords are then applied and adjusted as necessary to accommodate the specific
search functionalities and idiosyncrasies of each selected database. By employing this
tailored search strategy, the review aims to capture a wide range of literature relevant

to the research questions.
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The search was confined to studies conducted between 2000 and 2021, aligning with
the period of educational reform in China that prioritised CT (Chen & Shi, 2017). This
timeframe witnessed an increase in research and publications on CT, providing insight
into the impact of the reform on Chinese students’ CT capacity. Additionally, the search
was restricted to studies published or reported in English or Chinese. Importantly, no
other restrictions, such as publication types or document types, were imposed to prevent
publication bias. Consequently, the review included all relevant published and
unpublished materials. The online database search concluded on 14" January 2022, and

further details regarding the search strategy and outcomes are provided in Appendix A.

Manual searching

Recognising the potential limitations of solely relying on online databases, hand
searching was incorporated to mitigate publication bias and uncover additional relevant
literature (Boland et al., 2017; Newman & Gough, 2020). Hand searching, as advocated
by Tawfik et al. (2019), helps retrieve papers not captured by database searches. For
instance, Google Scholar serves as a valuable source of grey literature (Hagstrom,
Kendall, & Cunningham, 2015), offering access to unpublished materials beyond
traditional academic publications. In this study, Google and Google Scholar were hand
searched to identify grey literature, thus avoiding an exclusive focus on formally
published works. Furthermore, to ensure a comprehensive approach, references cited in

the studies identified through electronic database searches were also followed up.

5.4 Screening
Having retrieved relevant reports from both database searching and manual searching,
the next step was to import them to EndNote (software designed for managing

references).

Before screening the imported studies for relevance, a set of inclusion and exclusion
criteria was established. Torgerson (2003) proposed three considerations for defining
these criteria in a systematic review: the timeframe, research type, and relevance to
specific research questions. Guided by these principles and aligned with the research

objectives, the following inclusion and exclusion criteria were developed.
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The inclusion criteria

Studies were included if they were:

e Concerned with ethnic Chinese students (including students from Hong Kong,
Taiwan, and Macau) and students of other nationalities

e About students in schools or higher education

e Related to the assessment of critical thinking

e Empirical (e.g. not opinion pieces, or guidance manual on how to teach critical
thinking to Chinese students)

e Published or reported between 2000 and 2021

e Published or reported in English or Chinese

The inclusion of Hong Kong, Taiwan, Macau, and Mainland China, despite educational
differences among these regions, enables a broader and more comprehensive
examination of assumptions about Chinese students’ CT. These regions share a cultural
foundation influenced by Confucian philosophy, which emphasises respect for authority.
This cultural norm is often interpreted as a lack of critical awareness when individuals
refrain from challenging authority or questioning conventional wisdom. Moreover, the
inconsistent definitions of “Chinese students” in discussions about their perceived lack
of CT make it interesting to adopt broader inclusion criteria. This approach ensures that
no important studies that could influence the assumption are overlooked. To address
potential ambiguity, the specific groups of Chinese students are clarified in the results

chapter (see Chapter 7).

The exclusion criteria

Studies were excluded if they:

e Focused solely on assessing the critical thinking of Chinese students with no
comparison with other nationals

e  Were not about students in schools or higher education (e.g. there were
several studies that examined the critical thinking skills of individuals in
different occupations)

e  Were theoretical pieces
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e  Were not primary research

e Did not have measurable outcomes of critical thinking (critical thinking
skills, critical thinking dispositions or critical thinking style)

e Based on participants’ self-report (i.e. subjective opinions or individual

experiences)

For transparency and consistency, the screening process adhered to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
(Page et al., 2021). This approach facilitates the systematic recording of the number of
research reports identified through database searches, the number included/excluded
based on predetermined criteria, the number screened, and the final number retained for
synthesis (see Chapter 7). Compared to the 2009 version (Liberati et al., 2009), the
updated PRISMA guidelines offer improved transparency in reporting, enabling readers

to better assess the credibility of the research findings (Page et al., 2021).

5.5 Data extraction

Following the inclusion of relevant studies, data extraction was conducted to retrieve
key information about each study’s research design, sampling size, sampling strategy,
outcome measures, missing data, method of analysis, and results. This comprehensive
summary of information informs the assessment of the strength of evidence,
distinguishing this review from previous ones on this topic. Most previous reviews
typically do not evaluate the trustworthiness of findings by systematically weighing the
research evidence in terms of threats to validity. By incorporating this aspect into the
review process, a more robust assessment of the evidence base is achieved. A detailed

data extraction table is provided in Appendix B. The table includes the following items:

Study characteristics

e Author(s)

e The year of publication

e Research focus: different aspects of CT
Study design

e Is the study comparative?

e Is the study cross-sectional?
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Sample

Is the study longitudinal?

Sample size in each group

Clarification of nationalities of samples
Sampling strategy

Setting: discipline, institutions, countries

Level of education

Measuring instrument

How are outcomes measured?

Does the study use independent, standardised, and validated tests?

Is the instrument developed by researchers themselves?

Is there any modification in the employment of the instrument (e.g. translated

to another language; reduction of measuring contents)?

Research findings and results

CT performance of each group
Sub-scale of CT measurement outcome
Overall results stated by authors (e.g. higher level of CT, lower level, mixed or

no difference)

Limitations acknowledged by the author(s)

Issues about generalizability (e.g. scale, sampling strategy, attrition)
Quality of the use of the instrument
The demographic information that may influence CT performance (e.g.

admission criteria, CT courses)

Rating based on “sieve” (Gorard, 2021, p.94)

Research design
Scale

Missing data
Measurement quality

Rating outcomes (from 0* to 4*)

5.6 Quality assessment

Quality assessment is an essential aspect of the systematic review process, as it ensures

that the findings are based on robust evidence. The intention of quality assessment is
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not to exclude reports with poor quality, but to critically examine their influence on the
research findings (See, 2018). Failure to assess the quality of each study and
indiscriminately including low-quality evidence in the synthesis can lead to incorrect
conclusions (Ahn & Kang, 2018). For this reason, the review does not exclude studies
based on research design to ensure that all kinds of evidence are considered. The quality
of the research and the appropriateness of the research design in addressing the research

questions determine the strength of evidence for each piece of work.

Various tools are available for quality assessment in systematic reviews. For instance,
checklists proposed by the Critical Appraisal Skills Programme (2021) are valuable for
evaluating healthcare evidence. However, they may be less relevant in the education
field. Alternatively, the Cochrane risk-of-bias tool for randomised trials assesses bias
arising from various aspects of study conduct and reporting (Higgins et al., 2021).
Nonetheless, this tool may be time-consuming to apply (Boland et al., 2017), and

consistency across multiple appraisal items can be challenging.

Most critical appraisal tools for systematic reviews are simply checklists focusing on
the quality of reporting. For example, the Joanna Briggs Institute (JBI) appraisal of
systematic reviews includes questions such as whether the review question was
explicitly stated, whether the inclusion criteria were appropriate, and whether the search
strategy was suitable (JBI, 2017). However, these checklist criteria may be vague and
open to interpretation, particularly when multiple reviewers are involved. Moreover,
JBI has formulated appraisal protocols for evaluating the quality of studies across
various research designs such as qualitative studies, cohort studies, and randomised
controlled trials. While this approach is beneficial, it falls short in cases where a review
incorporates studies employing different designs. For instance, studies featuring a
limited sample size (e.g. two individuals) and no comparison groups, and relying on
self-reported data or perceptions may receive a favourable quality rating if they satisfy
all assessment criteria, such as alignment between philosophical perspective and
methodology, or adequate representation of participants’ voices. Conversely, another
study within the same review using large administrative datasets, controlling for

confounders and missing data, and incorporating participant perspectives but failing to
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state the researcher’s philosophical stance may be deemed low in quality. The use of a

mix of appraisal tools in such reviews can potentially lead to misleading conclusions.

This study employs a quality appraisal tool called the “sieve”, developed by Gorard
(2021, p.94), to assess the trustworthiness of findings in each included study. The “sieve”
considers various aspects of research designs, primarily focusing on their
appropriateness for addressing the research question and addressing potential threats to
validity such as attrition or missing data, as well as the quality of outcome measurement.
Notably, the authors’ reputation and the publication outlets are disregarded, with each
piece being evaluated solely based on these specified criteria as outlined in Table 5.1.
To ensure inter-rater reliability, each study was rated by two reviewers. In instances of
disagreement, consensus was reached through discussion and careful review of the

criteria.

Studies are rated according to the “sieve” table. Evaluation begins from the top left,
assessing the strength of the research design relative to the research question, and
progresses across to evaluate sample size, missing data, and measurement quality
sequentially. Ratings either remain constant or decrease when moving from left to right
in the table. For instance, if a study employs a robust design for the research question
but has a small sample size, the score decreases from 4* to 2*. Even if there is no
dropout and a standardised instrument is used to measure outcomes, the overall score
still remains 2*. This is because the “sieve” assigns different weight to various aspects
of quality assessment. The appropriateness of the research design receives the highest
priority, while measurement quality is considered least. If a study fails to consider
research design, it receives a rating of 0*, irrespective of sample size or completeness
of data. Notably, the “sieve” table does not provide specific numerical thresholds to
distinguish between large, medium, and small scales, nor does it offer concrete
thresholds for different levels of missing data. They are left vague intentionally, so
reviewers are required to exercise judgement based on the specifics of each study
(Gorard et al., 2017). For example, a study with 100 randomly assigned participants is
considered larger in scale than one with only 50 individuals but smaller than one
involving 500 participants. Similarly, an attrition rate under 5% is deemed less likely to

impact final outcomes than a rate of 20%.
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Table 5.1 A “sieve” to assist with quality assessment

) o Measurement ]
Design Scale Missing data _ Rating
quality
) Large number of | Minimal Standardised,
Strong design o )
cases (per missing data, independent,
for research ) ) 4*
) comparison no impact on reasonably
question o
group) findings accurate
_ Medium number | Some missing _
Good design for ] Standardised,
of cases (per data, possible |
research ) ) independent, some | 3*
) comparison impact on
question o errors
group) findings
) Small number of | Moderate Not standardised
Weak design for o )
cases (per missing data, or independent,
research ) ) ) ) ) 2*
) comparison likely impact | major possible
question o
group) on findings errors
Very weak High level of
) Very small o Weak measures,
design for missing data, )
number of cases _ high level of error, | 1*
research clear impact
) (per group) o or many outcomes
question on findings
Hugh amount
No - -
] ] A trivial scale of | of missing Very weak
consideration of 0*
) study data, or not measures
design
reported

Source: Gorard (2021, p.94)

5.7 Synthesis

The synthesis of included studies is structured around the three dimensions of CT: skills,
dispositions and styles. Within each dimension, studies are categorised based on
whether they report higher, lower, or similar levels of CT. The strength of evidence for
each level is determined by considering both the number of studies and their quality
ratings. For instance, if a majority of studies rated 3* yield mixed results, it suggests
that the evidence for that dimension is mixed. The study with the highest rating carries

the most weight in informing the evidence. In cases where none of the studies receives
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a rating above 2* and the distribution of studies across rating levels is even, it indicates
unclear evidence. Likewise, if the majority of studies receive a rating of 1*, and all of
them indicate that Chinese students exhibit lower CT skills, we cannot confidently
conclude that Chinese students indeed possess lower CT skills due to the weak evidence

(as indicated by the quality ratings). Thus, the evidence remains tentative.

5.8 Chapter summary

In summary, this chapter highlights the suitability of employing a systematic review
methodology to establish evidence for the claims that Chinese students are lacking in
CT. It explains the searching strategies, criteria for inclusion or exclusion of studies,
types of data abstracted from included studies, the quality assessment tool employed,

and the methods employed for synthesis.
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Chapter 6 Primary research

This chapter discusses the empirical study’s methodology, detailing key aspects of the
randomised controlled trial (RCT), such as the sample, randomisation, and intervention.
Prior to the main trial, a pilot study was conducted to test the feasibility of the
intervention materials and to collect formative feedback from teachers and students,
which would inform improvements for the main trial. Revisions to the intervention and
questionnaire instruments updated for the main trial are presented. This chapter also
discusses the outcome measures and the methods of analysis. To understand why and
how the intervention works or does not, a process evaluation was also conducted, the
findings of which will supplement those of the impact evaluation. Finally, ethical issues
related to the primary research are addressed, and pragmatic ways of dealing with them

are reported.

6.1 Research aims and questions

The main aim of the primary research was to evaluate the impact of infusing critical
thinking (CT) into the English curriculum on Chinese students’ CT skills and academic
attainment. A second aim was to explore whether CT skills can be taught to Chinese
secondary students who are not traditionally exposed to CT education. The study will
also explore whether training teachers to deliver CT in their lessons has changed their

critical awareness and views on CT teaching.
In accordance with these aims, the following research questions are proposed:

1. Can critical thinking skills be taught to Chinese secondary students who are not
traditionally exposed to critical thinking?

2a. Does EnglishFusion improve Chinese secondary students’ critical thinking skills?

2b. Does EnglishFusion have a differential impact on the critical thinking skills of sub-
groups of students (by age, birth sex, ethnicity, prior academic attainment, prior
critical thinking skills, schools, parental involvement in children’s education, and
home background)?

3a. Does EnglishFusion improve Chinese secondary students’ academic performance?

3b. Does EnglishFusion have a differential impact on the academic attainment of sub-

groups of students (by age, birth sex, ethnicity, prior academic attainment, prior
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critical thinking skills, schools, parental involvement in children’s education, and
home background)?
4. Does training and teaching EnglishFusion alter teachers’ critical awareness and

attitudes towards teaching critical thinking?

The primary aim of the research is to evaluate the impact of infusing CT into the English
curriculum (i.e. EnglishFusion) and the development of CT skills. This is a causal
question, making an experimental or causal design the most appropriate. Therefore, an

RCT is adopted to address the research questions.

6.2 The pilot study

Prior to the main study, a pilot study was conducted. The pilot study serves several
purposes — testing the teaching and learning resources, assessing the feasibility of
conducting the study in Chinese schools, and evaluating the teachers’ ability to deliver
the lessons during regular English classes (Feeley et al., 2009). Additionally, the pilot
study aimed to trial the tests and surveys to determine if their format, layout, and level
of difficulty were appropriate for the age group of students, and to evaluate the time
required to complete these tests and surveys. The pilot helped to fine-tune the training

for the main trial and identify potential challenges.

The pilot study was conducted from 2"¢ November to 29" December 2022 in a public
secondary school in Sichuan province, China, selected for convenience. This was a low-
resource school located on the outskirts of the capital city, similar to the schools in the
main study. It involved two English language teachers, each responsible for teaching
one Grade eight class (n = 122 students). One class/teacher was randomly assigned to
the experimental condition (n = 61 students) and the other to business-as-usual control
(n = 61 students). Despite the challenges posed by COVID-19 during the pilot study

period, there were no dropouts.

6.3 The intervention

Brief name

EnglishFusion: Think and Learn
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Development of the intervention

EnglishFusion: Think and Learn is an intervention that infused CT in the regular
English curriculum where CT is taught explicitly but within the context of the existing
curriculum. As there were no readymade lessons for teaching infusion of critical
thinking in Chinese contexts, I developed a whole teaching module specially for this
study using Elder and Paul’s (2020) framework for infusing CT. To prepare for the
development of the intervention, I received a teacher training course, “How to Infuse
Critical Thinking into Your Instruction” in Spring 2022, provided by the Foundation for
Critical Thinking. I also reviewed Nilson’s (2021) book “Infusing Critical Thinking into
Your Course: A Concrete Practical Approach,” which provided the foundational

knowledge of CT teaching methods (Fan, 2022).

Some modifications were made to Elder and Paul’s (2020) framework to ensure that
the intervention was appropriate for Chinese secondary students. First, only those
intellectual standards relevant to reading and comprehending texts were included.
These included six intellectual standards (i.e. clarity, accuracy, relevance, depth,
breadth, logic) and three elements of reasoning (i.e. information, assumptions,
inferences). The aim of these lessons was to stimulate students to think critically about
daily life issues familiar to them. Second, although the development of CT dispositions
is a focus in Elder and Paul’s (2020) framework, it was not included here because
developing CT dispositions requires at least a year or more, which would not be
practical in a three-year PhD programme. Also, attributes of dispositions are often self-
reported, and there is no objective measure or test of dispositions. Thirdly, the language
in the lessons was simplified taking account of the fact that the students are English

language learners.

It was originally planned for six EnglishFusion lessons. Lessons 1 to 4 focused on
intellectual standards, specifically clarity and accuracy, relevance, depth and breadth,
and logic, while Lessons 5 and 6 covered examining information and identifying
assumptions. The pilot study found that the six lessons did not adequately develop
student’s inference skills. An additional lesson explicitly teaching students to make

reasonable inferences was added to the main trial. Six CT tasks using textbook contents
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from the students’ regular English curriculum were included in the main trial as there
were concerns by the teacher that the infusion lessons had no links to the regular English
curriculum to provide a stronger integration of CT into the regular English lessons. Pilot
students also expressed the need for more EnglishFusion lessons to practise CT skills.
Another revision made to the main study involved replacing the homework assignments
with in-class activities, as it was observed that students rarely completed the homework

due to their heavy schoolwork.

Procedures, activities and processes used in the intervention

EnglishFusion was conducted in two stages (see Table 6.1). The first stage consisted of
seven lessons aimed at introducing CT to students. Each lesson included five essential
sections: the lead-in activity, CT objectives, presentation, practice, and summary. The
lead-in activity was designed to introduce the lesson topic and stimulate students’
thinking. This was followed by the lesson objectives so that students knew what they
were expected to achieve by the end of the lesson. Key concepts were taught in the
presentation section with concrete examples and clear explanations. Students then
completed practice exercises and were invited to share their answers or thoughts.
Finally, students summarised what they had learned, focusing on understanding how to

use thinking skills rather than merely memorising knowledge.
The second stage integrated six CT tasks with the content from the regular English
textbook. Based on teachers’ English teaching pace, corresponding textbook content

was extracted and combined with CT learning.

Table 6.1 Summary of EnglishFusion content at two stages

Stages EnglishFusion topics

Lesson 1 Clarity and accuracy

Lesson 2 Relevance — the straw man fallacy

Lesson 3 Depth and breadth

Stage one

Lesson 4 Logic — correlation and causation
Introduction of CT

Lesson 5 Examine information

Lesson 6 Identify assumptions

Lesson 7 Make inferences
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Task 1 The Monkey King
Task 2 Gretel and Hansel

Stage two

Task 3 Cultural heritage protection
Task 4 Pandas
Task 5 The forum of book for children

Regular CT practice in

the English curriculum

Task 6 Country music

Stage one: introduction of critical thinking

Lesson 1 Clarity and accuracy

This lesson discussed two intellectual standards: clarity and accuracy. Clarity requires
clear information, while accuracy ensures that thinking is free from mistakes. Both
concepts were introduced with everyday examples. For instance, students were asked
to judge whether the instruction “Take these tablets three times a day” was clear and to

consider the possible consequences if people misinterpreted it.

Additionally, teachers explained the difference between facts and opinions. Students
identified facts and opinions among a set of sentences such as “No two people have the
same fingerprints” and “My nose is too long,” and were required to justify their answers.

They also wrote a few sentences about facts concerning cats and opinions on holidays.
The final activity involved reading a short diary and evaluating its clarity and accuracy.

This practice was also designed to exercise their writing skills, as students were asked

to suggest revisions and write improved versions of the diary entry.

Lesson 2 Relevance — the straw man fallacy

Relevance involves relating information to the matter at hand. A common fallacy
regarding relevance is the straw man fallacy, where an argument appears to refute a
statement but does not address the key point. Students were presented with everyday
conversations to identify irrelevant points in people’s arguments and suggest ways to

counter straw man arguments. For example, they examined the following conversation:

Headteacher: “The school lunch budget must be examined to cut out waste.”
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)

Parent: “This guy wants to starve our children.’

After identifying straw man fallacies in different contexts, teachers introduced three
strategies to combat them and maintain focus on the key point: asking for reasons
behind opposing views, providing more details to validate the original statement, and
repeating the key point while ignoring the straw man argument. Students were
encouraged to think of other examples of straw man fallacies from their lives and share

them in class.

Lesson 3 Depth and breadth

Depth in thinking involves revealing complex situations or problems through multiple
approaches, such as tracing origins, analysing influencing factors, and discussing
possible consequences. Breadth involves considering different stances or facts about an
issue. To teach students to think deeply and broadly, two topics, rainy days and shorter
school days, were debated in class. The class was divided into two groups: one
discussed the advantages of shorter school days, while the other considered the
disadvantages. A group competition was incorporated to engage students and increase
their enthusiasm, with points awarded for answers and reasonable explanations. The

group with the highest score won the competition and received a reward.

After the debate, students learned to make counterarguments using the following model
to integrate their thoughts: “We should ... (argument) because ... (the reason/more
information to justify). I know that ... (the opposing argument), but ... (argue against
the opposing argument).” Students then applied this skill to two everyday scenarios,

trying to persuade the opposing side.

Lesson 4 Logic — correlation and causation

Correlation and causation are often confused in logical thinking (Rohrer, 2018). In the
lead-in activity, teachers presented a fact: “More people die if they sleep in a hospital
bed than in their own bed,” and asked students what should be done to reduce deaths.
Students discussed and shared their answers without being given the correct answer, as

they would revisit this question later.
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Specific examples were provided to explain the concepts of correlation and causation.
In cases of correlation, there may be a third factor or other possible explanations, and
the direction of the relationship is unclear. For instance, students were asked to consider
other factors that could influence height. In contrast, a causal relationship has a clear
direction and time sequence. In other words, one event must occur first, followed by
the outcome. This was illustrated using billiards: if someone hits the white ball, it moves.
While the first instance might be a coincidence, repeated occurrences confirm the

causation.

Correlation and causation are not the only ways to explain relationships. Three other
common explanations were also presented: the cause being the other way around, there
being a hidden cause, and simple coincidence. After learning these different
explanations, students were asked to analyse and explain the hospital bed example,
identifying the illness as the real cause. To link the lesson content to daily life, students
engaged in a discussion, sharing their own examples of confusion between correlation

and causation and suggesting more reasonable explanations.

Lesson 5 Examine information

In today’s information-saturated world, much of the information available is fake or
false. The ability to critically examine information is essential for combating
disinformation (Horn & Veermans, 2019). This lesson introduced three key aspects for
evaluating information: checking the source, evaluating the content, and comparing it
with other information. Unlike previous lessons that introduced various intellectual

standards, this lesson focused on applying these criteria in practice.

In the pilot study, this lesson included two passages ab