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Abstract 
The significance of developing students’ critical thinking has been widely recognized by 
educators. Critical thinking has been regarded as an important and necessary educational 
achievement as it empowers students to creatively contribute to their future chosen careers. 
Quantitative and qualitative methods are used in this study to examine the definition of 
critical thinking espoused by teachers in China. This study aims to further investigate 
teachers’ perceptions of critical thinking skills within their teaching, and how they promote 
critical thinking among their students. This study expects to provide significant insight into 
critical thinking within different educational cultures.  
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Introduction 
 
Critical thinking 
 
The history of critical thinking 
 
Critical thinking can be traced back to Socrates, over 2500 years ago in ancient Greece. By a 
method of probing questions, Socrates demonstrated that people could think profoundly 
before they accept ideas and can justify their claims of knowledge by asking deep questions. 
In the 20th century, William Graham Sumner recognized the urgent need for critical thinking 
throughout life and education. In her book, Folkways (1906), Sumner stated: “Education in 
the critical faculty is the only education of which it can be truly said that it makes good 
citizens” (Paul, Elder, & Bartell, 1997, p.633). Early philosophers did not form a formal 
definition of critical thinking, however, contemporary scholars have since developed their 
own. Contemporarily, strands of critical thinking are defined differently in different fields, 
such as philosophy, psychology, and education (Coney, 2015). For this particular study, the 
discussion and definition of critical thinking are in the strand of education.  
 
Recent development in critical thinking 
 
From Socrates to contemporary scholars, critical thinking as an educational ideal has been 
consistently regarded as essential and necessary for educational achievement (Forawi, 2016; 
Howe, 2004; Siegel, 2010). Although the term critical thinking is widely used in Western 
countries, the definition of critical thinking is an ongoing theoretical debate amongst many 
scholars of different cultures. Dewey (1938) argued that learning to think is the fundamental 
objective of education. Critical thinking is reflective thinking—the thinker determines the 
implication of ideas after actively questioning and considering them (Dewey, 1938). Ennis 
(1962) initially defined critical thinking as “the correct assessing of statements” (p. 83). Later 
Ennis was critical of his early work (Ennis,1996) in which he modified the definition to 
“critical thinking is reasonable reflective thinking focused on deciding what to believe or do” 
(Ennis, 1993, p. 180). Dewey (1938) and Ennis (1996) addressed that critical thinking is 
reflective thinking, but the weakness is that the definitions do not point out how to process 
information before making a decision. Glaser (1941) ascribed three main elements of critical 
thinking: considering issues and concerns within one’s experiences, knowing how to reason, 
and using reasoning methods for problem-solving. Facione (1990, p.6) defined critical 
thinking as “purposeful, self-regulatory, judgment, which results in interpretation, analysis, 
evaluation, and inference, as well as an explanation of evidential, conceptual, 
methodological, or contextual considerations upon which that judgment is based.” Facione 
(2013) later distinguished the definition of critical thinking using six core skills: 
interpretation, analysis, explanation, evaluation, self-regulation, and inference. Frequently, 
the notion of critical thinking is defined as the development and evaluation of arguments 
(Facione,1984). Critical thinking through “purposeful, reflective judgment, increases the 
chances of producing a logical conclusion to an argument or solution to a problem” (Dwyer, 
Hogan & Stewart, 2014, p.13). Critical thinking includes abilities such as applying available 
information to new situations, analysing causes or motives for situations, and evaluating 
opinions on subjects (Cheng & Wan, 2017). Considering definitions of critical thinking that 
Facione (1984), Dwyer et al. (2014), and Cheng and Wan (2017) formulated, in this study, 
critical thinking is understood as skills that make individuals think, question and challenge 
ideas, generate solutions to problems and make intelligent decisions based on analysis and 
evidence. In mathematics, critical thinking may involve logical reasoning and skills while 



separating facts from opinions. Individuals who think critically can understand logical 
connections between ideas, detect mistakes in induction and deduction reasoning, and come 
to a logical decision while solving problems. 
 
Chinese culture and critical thinking 
 
In this section, two contradictory opinions about how to develop critical thinking skills in 
students are discussed. Some scholars agreed that critical thinking is a western cultural term 
and is not adapted to Chinese culture, while others believe that rather than culture, nurturing 
is a more impactful method of developing these skills.  
 
According to Ku and Ho (2010), cultural heritage is a great obstacle while nurturing critical-
minded citizens. In the Western context, diversity in opinion is respected and valued, 
judgment is characterized as analysis. Contrasting, traditional Chinese Confucian ideas place 
a higher value on respect towards authority, tradition, and harmony (Chen, 2017). Under this 
educational culture, students tend to prioritize consensus and avoid arguments (Liu, He & Li, 
2015). Although researchers and scholars do not explicitly claim that Chinese culture lacks 
elements of critical thinking, their arguments suggest that critical thinking is culturally based 
and a typically Western term (Tian & Low,2011). For example, multiple scholars (McBride, 
Xiang, Wittenburg, & Shen, 2002; Tiwari, Avery, & Lai, 2003) have demonstrated that 
Chinese students scored lower than Western students in most dispositions of critical thinking 
through the use of the California Critical Thinking Dispositions Inventory (CCTDI). As 
education in the Chinese classroom is heavily teacher-guided, students are thought to be rote 
learners. Therefore, those researchers (Clark & Gieve, 2006; Heng, 2016, as cited in Chen, 
2017) question whether critical thinking can be applied to Chinese educational culture. 
 
Tian and Low (2011) expressed different opinions. They pointed out how CCTDI was 
developed in the United States, so it is impossible to eliminate social and cultural prejudice 
within it. Hence, test results may undervalue Chinese students because the results are 
paradoxical to the finding that show Chinese students perform better in mathematics and 
other scientific subjects (Cai & Hwang, 2002; Turner, 2006). For example, Chinese students 
have higher achievement scores compared to US students in solving complex mathematical 
problems (Cai & Hwang, 2002). Complex mathematical problems need students to have the 
ability to draw inferences and evaluate the judgements and methods they use while solving 
problems. All these skills are attributes of critical thinking. Also, high-ability students can 
deal with complex problems and tasks in flexible and creative ways, and cannot be 
considered rote learners (Wolfle,1986). Critical thinking is an unconsciously developed social 
product, it is related to cultural thinking and is a kind of social practice (Atkinson,1997). If 
Chinese students are quiet, and hesitant to ask questions in class, this does not mean that they 
are inevitably uncritical in the way they think (Tian & Low, 2011). 
 
Nurture 
 
According to Paton (2005), rather than culture, nurturing is a larger key factor that affects 
Chinese students’ critical thinking. Kenney (2013,) further echoed that critical thinking is not 
an inherent skill but is an inclusion of both skills and habit (Cheng & Wan, 2017). For this 
reason, not only Chinese students but also students from all countries need to be nurtured to 
be able to apply critical thinking skills (Tian & Low, 2011). Both Bruner and Vygotsky 
(Wood, Bruner, & Ross, 1976) emphasize a child's environment, particularly social 
environments. Both agree that adults should play an active role in assisting a child's learning. 



Schools, colleges, and universities are the main educational environments that develop these 
skills in students (Alwadai, 2014). Developing students’ critical thinking requires teachers 
who possess critical thinking skills themselves and are well-educated in terms of content 
knowledge and pedagogical skills (Aktaş & Ünlü, 2013). For example, teachers who possess 
advanced critical thinking strategies may, in turn, improve the critical analytical skills of their 
students (Mei-Yun, Swee, Jung, & Leah, 2003; Paul et al., 1997).  
 
Many studies show that teachers who understand the concepts and teaching strategies of 
critical thinking perform better in teaching critical thinking skills (Onosko,1992; Semmar & 
Fakhro, 2009; Zhang, 2001). Onosko (1992) found that teachers who reflect on their practice, 
value their thinking, and emphasize the depth of content often create a thought-provoking 
atmosphere in the classroom. Onosko (1992) suggested that investigating how teachers think 
about critical thinking may provide data for teaching theory, which in turn can provide 
information for pedagogical practices Zhang (2001) found a relationship between teaching 
methods and the way of thinking in teaching. Teachers who value and commit to critical 
thinking within teaching are more likely to demonstrate reflective teaching methods. Studies 
that collected teachers' perceptions of critical thinking found that although most teachers 
indicated that critical thinking was a part of their teaching, many people could not express 
how to effectively teach it (Howe, 2000; Paul et al.,1997). Since there is a lack of explanation 
of, and guidelines on critical thinking for both teachers and students (Bissell & Lemons,2006; 
Turner,2006), the method of teaching critical thinking is repeatedly reported as a concern. In 
this case, teachers are advised to use different teaching methods to support and enhance 
students' critical and logical thinking, as well as problem-solving skills. To meet this 
requirement, teacher education programs should aim to improve these skills for teacher 
candidates (Incikabi, Tuna, & Biber, 2013). Teachers need the training to be more effective 
as they teach critical thinking skills (Innabi & Sheikh, 2006). In this context, to support 
teachers that are infusing critical thinking skills within mathematics, future teacher education 
programs should allocate more courses for critical thinking. In this way, prospective teachers 
can become models of critical thinking and make the subject easier and more understandable 
for the students. 
 
Research questions  
 
As critical thinking is a western expression, are Chinese teachers committed to thinking 
critically to the same degree as western teachers? How do Chinese mathematics teachers 
define critical thinking?  How do those teachers promote critical thinking in their 
mathematics lessons? These research questions attempt to investigate critical thinking within 
the Chinese educational culture and explore how teachers in Chinese mainland schools 
interpret critical thinking. This will provide a springboard for future discussion and research, 
such as teaching approaches, pedagogies, curriculum, and policy reform within China’s 
education. 
 
Methods 
 
Quantitative and qualitative research methods are used collaboratively in this study. 
Quantitative data was collected via survey. The survey method was utilized to obtain a 
representation of Chinese teachers’ definitions of critical thinking. Distribution of values, 
such as mean, median and mode were utilized to seek out the average of the distribution with 
SPSS. Qualitative data was collected via questionnaires and interviews. The importance of 
critical thinking was explored through a questionnaire to collect a broad range of perceptions 



of critical thinking within mathematics. Data were categorised based on skills. An in-depth 
interview was applied to obtain further details about participants’ responses, which highlights 
information about their understanding of critical thinking. 
 
The participants of this study are all secondary school mathematics teachers from China. An 
invitation email and snowballing were used to recruit participants. Eventually, 98 secondary 
mathematics teachers responded to the survey, but 46 were excluded due to missing data. 
Therefore, only the data of 52 teachers were included in the final analysis.  
 
Results and discussion 
 
1: How do Chinese mathematics teachers define critical thinking?  
 

 
Figure 1. Chinese secondary mathematics teachers’ definitions of critical thinking 

 
Figure 1 shows the different definitions of critical thinking that teachers in China value. Each 
of the definitions is sorted in descending order. The top five definitions were drawing 
inferences (88%), analysis (87.8%), scepticism (82.3%), logical (82%), reasoning(80.4%) and 
application (80.4%). 
 

Table 1 Mean and Standard Deviation (SD) of definitions of critical thinking 
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As can be seen from Table 1, participants expressed their strong agreement (M=4.18) with 
the definition ‘analysis’, with the second highest mean (M=4.16) being for the definition 
‘scepticism’. With a high mean score of (M=4.14), participants agreed with ‘drawing 
inferences’. In addition to this, a high agreement (M=4.10) was recorded for ‘application.’ 
 
Chinese secondary mathematics teachers were found to hold positive opinions on critical 
thinking. Chinese teachers’ definitions of critical thinking are consistent with the definitions 
of Facione’s (1990), they tended to emphasize skills that incorporate deeper understanding 
such as drawing inferences, and reasoning. This analysis supports the view of Howe’s (2004) 
study that shows Japanese teachers’ conceptions of critical thinking correlate with concrete 
learning outcomes. Chinese teachers also endorse scepticism and logic while defining critical 
thinking, showing that Chinese mathematics teachers encourage probing questions and 
critical responses.  
 
The qualitative data from subsidiary question one was collected regarding teachers’ opinions 
on the importance of critical thinking (Innabi & Sheikh,2006., Howe,2004). 
 
A broader view of their opinion could be obtained by investigating the ranking of the top 5 
definitions. Results were sorted into four categories as shown in Table 2. 
 

Table 2 Teachers’ explanation of the importance of critical thinking 
Category Board understanding Themed phrases 
Thinking Helps to develop students' logical 

thinking 
Improves mathematical thinking ability 
Practice independent thinking 
Can cultivate the ability to think 
independently 
Practice independent thinking 
This is an important indicator of rational 
thinking 
Can improve the quality of students' 
thinking 
To guide students to think creatively 
Helps develop students' divergent 
thinking skills 
Improve students' thinking ability 
With critical thinking, we can start 
solving problems 
Solve problems independently 

logical thinking 
mathematical thinking 
independent thinking 
 
 
rational thinking 
 
creative thinking 
thinking skills     
thinking ability 
 
problem -solving 

Processes Cultivate students' logical thinking 
Improved ability to analyse problems 
Draw inferences about other cases from 
one instance 
Study the issue from all sides 
Questioning, analyzing, and concluding 
are the most important learning skills 
Critical thinking is the process of 
questioning and demonstrating unity 

logical  
analysis 
drawing inferences 
 
 
drawing a conclusion 
 
questioning & 
demonstrating 

 



Learning It is a learning ability 
Learning is inheriting existing 
knowledge 
since it is inheritance, a certain degree of 
critical thinking helps students better 
understand the nature of learning 
Knowledge comes from practice  

learning ability 
understand the nature of 
learning 
 
 
practice 

Dispositions The spirit of doubt and criticism 
Questioning, not blindly obeying 
authority  
Thinking independently, and having an 
academic spirit, not blindly obeying 
authority 
With the ability to think critically can an 
independent personality be formed    
Can better improve the ability to 
distinguish between right and wrong 

scepticism 
 
 
 
 
 
innovate 
 
 
detect mistakes 

 
Responding to the subsidiary question, a considerable percentage of teachers showed a 
restricted or inadequate understanding of some of the above-mentioned aspects of critical 
thinking. The results present the teachers’ four ways of perceiving critical thinking. A 
majority of teachers perceive that critical thinking is a method of thinking, such as creative 
thinking, and mathematical thinking. Other teachers think critical thinking involves the 
process of reasoning, such as analysis, drawing inferences and conclusions, which in turn 
helps students improve their learning ability. The results show that Chinese teachers are more 
focused on students acquiring knowledge and learning to reason and analyse rather than them 
reflecting and making a judgment. This finding is in line with the previous finding of Howe 
(2004). Howe found out that compared with Canadian teachers who related critical thinking 
more to the cognitive domain, Japanese teachers tended to correlate critical thinking with 
concrete learning outcomes. 
 
A very interesting finding is that Chinese teachers favour application as a definition of critical 
thinking, which is not established as a definition of critical thinking within other studies (e.g. 
Duron et al., 2006; Howe,2004; Riddell, 2007). This implies that the Chinese teacher’s 
definition of critical thinking is a tool to help students in applying their mathematical 
knowledge into practice. This further verifies Chinese teachers’ opinions that critical thinking 
can be used as a tool in enriching students’ knowledge and learning outcomes. To avoid 
common mistakes, students need to practice until the information is retained. 
 
2. How do teachers promote critical thinking in their mathematics lessons? 
 
Different key phrases from research question two were provided by teachers. These responses 
are grouped into three categories. The first category includes all the strategies that teachers 
usually apply in mathematics classes, that are not closely related to critical thinking. The 
second category includes strategies that are related to critical thinking. Teachers in this 
category are considered to have a good understanding of critical thinking and can apply 
strategies within teaching to improve students’ critical thinking. The third category includes 
strategizing that is not connected to critical thinking and reflects a lack of knowledge of it.  
 
 



Table 3. Teachers’ strategies in promoting critical thinking skills 
Category Related phrases 
General strategies (34%) Motivate students 

Individual/ group work 
Provides a problem/pose a question 
Application 
Peer teaching and assessment, 
Demonstrate problem-solving methods for 
students. 
Using different teaching methods or 
strategies. 
Providing students enough time to think 
Discussion  
Providing students with direct instructions 
about how to analyse and solve the problem 

Strategies related to critical thinking (52%) Cultivate students' logical thinking abilities 
Students are asked to express their opinions 
through discussions  
Analysis, reasoning in detecting the 
mistakes 
Giving the wrong solutions and asking 
students to detect the error 
Posing questions, asking students to analyse 
and make judgments 
Clarify all points and provide evidence to 
support the judgment 
Pointing out mistakes made by teachers or 
peers and providing evidence 
Combine known information, make 
inferences and draw conclusions 
Multiple solutions, draw inferences from 
one instance 
Infuse critical thinking skills in mathematics 
thinking, through making evaluations and 
reflecting  

critical thinking (14%)  Students improve thinking skills through  
practices 

 
Table 3 shows that only 52% of teachers’ strategies that are applied in mathematics classes 
are connected to critical thinking. This reflects that nearly half of the teachers do not have 
adequate knowledge and understanding of critical thinking, they lack strategies that assist 
students in learning and developing critical thinking skills. The results of this study are in line 
with other studies (Bissell & Lemons, 2006; Turner, 2006) that demonstrate a lack of 
explanation and guidelines for teachers to follow while teaching students critical thinking 
skills. Furthermore, 14% of teachers thought that critical thinking can be developed through 
lots of practice. This result reveals that Chinese teachers do not have adequate knowledge of 
how to teach critical thinking. This finding is consistent with other studies (Alwadai, 2014; 
Gashan, 2015; Howe, 2004; Innabi & Sheikh, 2006) that point out that in a culture in which 
critical thinking is not the dominant cultural paradigm, teachers require more support in 
developing their knowledge on it. 



Scepticism and independent thinking are the most frequently appearing terms in teachers’ 
responses. Chinese teachers place more importance on scepticism, which counters the 
stereotypical notions that criticism is always connected with scepticism, challenge, doubt and 
questioning (Shao, 2013). Chinese teachers hold the disposition that critical thinking is 
needed only when there is a conflict or when different opinions are opposed, they do not view 
critical thinking as a habit of the mind. This finding is consistent with the findings of other 
studies (Alwadai, 2014; Gashan, 2015; Howe, 2004; Innabi & Sheikh, 2006). This view 
reflects how cultural patterns dominate teachers’ beliefs. 
 
Conclusion 
 
The study found that the majority of secondary school mathematics teachers that participated 
in the survey do not have a comprehensive view of critical thinking. There were about 47% 
of participants did not respond to the first questionnaire on the definition of critical thinking, 
demonstrating that critical thinking is not a familiar term for everyone in a secondary Chinese 
education setting. About half of the Chinese teachers could not identify strategies essential to 
critical thinking, their responses reveal that they are more focused on students acquiring 
knowledge. They believe critical thinking is a tool to improve students’ learning but not an 
essential part of it. Critical thinking is more frequently thought to be scepticism, which shows 
that teachers’ perceptions of critical thinking are influenced by their culture.  
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