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Abstract 

A contemporary issue in education revolves around cultivating critical thinking skills, fostering 

individuals who possess resilience and open-mindedness, along with unbiased judgment 

capabilities. Given the complex and varied nature of medical practice, the cultivation of critical 

thinking among medical students is of paramount importance. This research explored the intricate 

dynamics of fostering critical thinking skills, with a specific focus on the experiences and 

perspectives of future teachers who are on the cusp of shaping the next generation of medical 

practitioner’s intellectual development. The current study was conducted among the first-year 

Master’s degree students of the Department of Anthropology and Health Education, Palacky 

University in Olomouc, Czech Republic. Five (5) students, enrolled for ‘Teaching professional 

subjects for medical schools’ program were the participant of the study. The study made use of 

qualitative research methodology. 
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INTRODUCTION 

The 21st century is dominated by a rapid spread of information, while employment 

industries of this era require critical thinking skills in their employees. Ennis (2015) notes that 

critical thinking is a reasonable and reflective thinking focused on deciding what to believe or do. 

Hence, critical thinking dispositions and skills helps in the process of deciding what to believe or 

do. Critical thinking is a concept that is written a lot by individual experts, educational 

authorities, international organizations, e.g. the OECD, the EU, the UN, the World Bank, but 

there is no general agreement about what, precisely, it means (Kerr, 2022). For the purposes of 

this study, critical thinking is defined as “the use of those cognitive skills or strategies that 

increases the probability of a desirable outcome” (Halpern, 2014). 

The increasing emphasis on critical thinking is a significant shift in continental European 

education with a long history of encyclopedic teaching (Vančíková & Hanesova, 2023). It 

involves teaching students to think critically and ensuring higher cognitive skills are been 

developed. Is there evidence that we need to learn how to think critically? Lots of it (Halpern, 

2014). A brainpower and a workforce fully equipped with critical thinking skills and reflective 

thinking skills towards problem solving is the demand of our today and future society, therefore, 

the development of these thinking skills is one of the main common goals in education systems 

(Gogus et al, 2020). Historically, educational institutions have typically mandated students to 

learn, remember, make decisions, and address challenges without even teaching them how to do 

so. There has been a tacit assumption that adult students already know “how to think”, research 

has shown that this assumption is wrong (Halpern, 2014).  

In an era marked by rapid technological advancements and evolving global challenges, 

the cultivation of critical thinking skills is increasingly recognized as an essential component of 

higher education. Teach people to make good decisions and you equip them to improve their own 

futures and become contributing members of society, rather than burdens on society (Facione, 

2011). Critical thinking is of worldwide concern and it’s not only vital for academic excellence 

but also integral to personal and professional success. Becoming educated and practicing good 

judgment does not absolutely guarantee a life of happiness, virtue, or economic success, but it 

surely offers a better chance at those things (Facione, 2011). According to Kaeppel (2021), the 
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primary objective of education nowadays is to produce people who can think critically and learn 

on their own, rather than people who only possess basic knowledge. Currently, in the third 

decade of the 21st century, the development of critical thinking as one of the highest priorities of 

educators has become one of the inevitable components of the current curriculum and the goal of 

teaching methodology at all levels of education in many countries (Vančíková & Hanesova, 

2023).  

The field of medical education is widely recognized as an essential domain that plays a 

pivotal role in shaping competent healthcare professionals, and advancing the overall quality of 

patient care. The competences of these healthcare professionals lies in future teacher’s capacity to 

empower medical students to approach complex problems with analytical rigor, evaluate 

information critically, and make informed decisions. Medical students should not learn just to get 

to know, but to find new information in the target medical concept and to think in it. Teachers of 

professional subjects for medical school needs to offer an educational environment in which 

medical students have the chance to use their cognitive abilities and create their own knowledge. 

Critical thinking and problem-solving skills are becoming more and more necessary in the 

increasingly complex healthcare system (Singh, & Butola, 2024). Therefore, the study of medical 

student’s critical thinking skills has become important. 

Medical educators have recognized the shortcomings of traditional teaching methods, so 

they try to use a variety of teaching methods to enhance students’ critical thinking and 

autonomous learning ability, for example, problem-based learning (Yun et al.,2020). Recent 

studies has shown the correlation between critical thinking and problem-solving skills among 

nursing students. Majority of students were students who preferred self-study method (Singh, & 

Butola, 2024). Based on the principles of self-directed learning, reflective practice motivates 

students to do self-assessment, improves critical thinking skills, encourages professionalism, and 

even communication skills (Sandars, 2009).  Problem-based learning has been widely used in 

medicine fields and educational context to promote critical thinking and problem-solving in 

authentic learning outcomes (Prosser & Sze, 2014). Consequently, it is necessary and practical to 

evaluate the impact of different teaching methods on the critical thinking ability of medical 

students. Every student, irrespective of their field of study, needs to think critically when faced 

with a complex situation.  
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 Students generally should be intellectually challenged to transform information, solve 

problems, discover meaning through critical and creative thinking. When creating meaning, 

students mainly use the following thinking skills: analyze, differentiate, organize, sort, compare, 

contrast, synthesize, guess, evaluate and create (Vančíková & Hanesova, 2023). This type of 

learning assists in developing flexibility in their thinking. 

Reflections, as a vital dimension in experiential learning, has immense potential to 

prepare students to work on academic and professional challenges (Veine, et al., 2019). 

Reflection within the clinical setting provides an environment for fostering critical thinking skills. 

In graduate medical education, reflections are considered critical (Wittich et al., 2010). The 

incorporation of reflective practice is essential for comprehensive student training in medical 

education. Activities aimed at promoting reflective practice are now becoming part of the 

curriculum at all levels of medical education (Ménard & Ratnapalan, 2013). 

Reflective practice for medical students may therefore positively impact humanism, 

professionalism and critical thinking in health-care training and delivery. The present global trend 

is that most of the educational bodies are advocating for medical graduates to be lifelong, self-

directed learners (Simon & Al-Ghailani, 2023). This makes self-directed learning an important 

aspect, which enables the learners to adopt a metacognitive process to identify, monitor, and 

evaluate their approach to a particular task (Lucieer, et. al, 2016). Hence, it is crucial to instill the 

skill of reflective practice at the undergraduate level to guarantee lifelong learning and enhance 

productivity in healthcare delivery. 

Despite the importance of critical thinking skills in academic and professional contexts, 

many medical students still struggle to develop these skills due to the lack of effective teaching 

strategies that promotes these skills. In the realm of education, where the next generation's 

intellectual growth is at stake, the ability to cultivate critical thinkers is of paramount importance. 

The study participants, who aspire to become medical educators, have a dual responsibility of 

fostering their students' critical thinking skills growth and topic knowledge dissemination. Thus, 

the development of teaching strategies that effectively nurture these skills becomes a crucial 

endeavor for educators and institutions.  

 Many studies have been conducted in order to improve student's critical thinking skills 

(Elder & Paul, 2010; Misrom et al., 2020). However, research on improving the critical thinking 
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skills of medical students through teaching strategies is limited. Therefore, it needs to be studied 

more deeply. This research addresses the need to identify and explore teaching strategies that can 

improve critical thinking skills in medical students, who are often expected to analyze complex 

problems and make informed clinical decisions. 
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A: THEORETICAL BACKGROUND 

1. Concept of Critical Thinking 

1.1 Introduction to Critical Thinking 

Critical thinking is a concept that has been defined by many authors and organizations. 

The critical thinking process consists of collecting appropriate information, precisely evaluating 

the information, and using it to come to a considered conclusion (Soltani et al, 2021). Critical 

thinking came before schooling was ever invented, it lies at the very roots of civilization 

(Facione, 2011). Marin & De la Pava (2017) mention that critical thinking impacts emotions, 

metacognition, argumentation, problem solving, decision-making, independent learning, and 

communication competence. Halpern (2014) emphasized the significance of critical thinking in 

education, advocating for its integration as a fundamental skill in higher education curricula. 

Critical thinking is a kind of thinking that has a purpose (proving a point, interpreting what 

something means, solving a problem), but critical thinking can be a collaborative, noncompetitive 

endeavor (Facione, 2011). It is a purposeful style of thinking which could be done as an 

individual or a group in order to make an appropriate decision. 

Critical thinking involves intentional, higher-level thinking to define a client's problem, 

examine evidence-based practices, and make choices in care delivery (Alfaro-LeFevre, 2014). It 

is the necessary skills needed by healthcare professionals to contribute to public health 

effectively. Critical thinking is the intellectually disciplined process of skillfully conceptualizing, 

applying, analyzing, synthesizing, and evaluating information by observation, experience, 

reflection, reasoning, or communication, as a guide to belief and action (Petress, 2004; Phan, 

2011). In addition to providing a definition of the term, Facione (2011) and Halpern (2014) 

thorough examination of critical thinking outlines the important skills and dispositions connected 

to this cognitive process. For identifying critical thinking skill components, Facione (2011) 

summarizes the core critical thinking skills as interpretation, analysis, evaluation, inference, 

explanation and self-regulation. Likewise, Halpern (2014) suggests using six main dimensions: 

verbal reasoning, argument analysis, thinking as hypothesis testing, using likelihood and 

uncertainty, decision making and problem solving. Aside from the components of critical 

thinking skills, these scholars have also proposed certain dispositions or attitude towards critical 

thinking skills. A more comprehensive view of critical thinking is the ‘disposition’, which is the 
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ability to describe an individual’s inclination to use critical thinking when faced with problems to 

solve, ideas to evaluate, or decisions to make (Jeevanantham, 2012). Dispositions identified in 

literature include “tolerating ambiguity, willing to suspend judgment, being open-minded, 

inquisitive, and sensitive to other ideas; in short, a willingness to engage in sustained critical 

thinking” (McBride,Xiang, Wittenburg, 2014) 

Facione (2011) and Halpern (2014) categorization of critical thinking skills serves as a 

basis for constructing a framework that guides the investigation into the pedagogical methods 

most conducive to fostering these skills in medical education settings. 

1.2 Core Critical Thinking Skills 

Interpretation: Interpretation is to comprehend and express the meaning or significance of a 

wide variety of experiences, situations, data, events, judgments, conventions, beliefs, rules, 

procedures, or criteria (Facione, 1990). Interpretation is seen as the process of understanding and 

realizing the meaning of a context. Interpretation includes the sub-skills of categorization, 

decoding significance, and clarifying meaning (Facione 2011). For a problem to be interpreted, it 

has to be identified and described without being biased. It involves intentional, higher-level 

thinking to define a client's problem (Alfaro-LeFevre, 2014). Furthermore, interpretation includes 

reading a person’s intentions by their facial expressions and other non-verbal signs. This skill 

entails the understanding of information meanings, including the identification of key concept, 

assumptions, implications and outcomes. In critical thinking, the individual understands, 

interprets, and makes logical conclusions on her thoughts (Cansoy and Türkoğlu 2017). In order 

to make informed decisions about diagnosis and treatments, medical students must be able to 

interpret complex medical data, research findings, patient histories and gestures. 

Analysis: Analysis is to identify the intended and actual inferential relationships among 

statements, questions, concepts, descriptions, or other forms of representation intended to express 

belief, judgment, experiences, reasons, information, or opinions (Facione, 1990). Analysis could 

involve sorting out the differences between two or more methods of solving a certain problem. 

College education should support students’ thinking skills to develop the habit of organized 

thinking and of rational analysis, the ability to distinguish the important concepts, and grasp the 

knowledge of organized solutions to perform better in any job (Gogus 2015; Harris, 2010; 

Williams, Zdravkovich, & Engleberg 2002). Examining ideas, detecting arguments, and 
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analyzing arguments are sub-skills of analysis (Facione, 1990). Other examples of analysis 

includes “identifying unstated assumptions; constructing a way to represent a main conclusion 

and the various reasons given to support or criticize it” (Facione, 2011). Analysis involves 

breaking down complex information into various components, in other to understand their 

connections and how they contribute to the whole. 

Evaluation: Evaluation is to assess the credibility of statements or other representations which 

are accounts or descriptions of a person’s perception, experience, situation, judgment, belief, or 

opinion; and to assess the logical strength of the actual or intended inferential relationships 

among statements, descriptions, questions or other forms of representation (Facione, 1990). 

Considering the credibility of a source of information is an important topic for developing critical 

thinking skills (Sadidi & Pospiech, 2021). Critical thinking, one of the skills associated with 

thinking, is the evaluation of others’ ideas with no prejudices (Ibrahim et al., 2020). This includes 

scrutinizing the sources, examining the evidence, and considering the validity of arguments 

(JetLearn, 2024). Examples? How about judging an author’s or speaker’s credibility, comparing 

the strengths and weaknesses of alternative interpretations, determining the credibility of a source 

of information, judging if two statements contradict each other, or judging if the evidence at hand 

supports the conclusion being drawn (Facione, 2011). Evaluation entails determining the 

credibility, relevance, and importance of information and arguments. It involves verifying 

accuracy and factual content, resulting in patient-centered nursing actions (Singh, & 

Butola, 2024). Evaluation is the process of making a judgment (Gogus et al, 2020). In order to 

make judgments based on evidence, medical students are required to assess the reliability and 

validity of research studies, diagnostic tests, and treatment options. 

Inference: Facione (1990) stated that inference is to identify and secure elements needed to draw 

reasonable conclusions; to form conjectures and hypotheses; to consider relevant information and 

to deduce the consequences flowing from data, statements, principles, evidence, judgments, 

beliefs, opinions, concepts, descriptions, questions, or other forms of representation (Facione, 

1990). Johnson and Keir (2010) state that inference-making, one of the higher-order 

comprehension skills, requires readers to combine text with prior knowledge (Johnson &Keir, 

2010). Inference is an organized process of reaching conclusions that are logical from the 

available ideas and evidence. As sub-skills of inference, the experts list querying evidence, 
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conjecturing alternatives, and drawing conclusions (Facione, 1990).  When faced with a problem, 

developing a set of options for addressing it is an example of inference (Facione, 2011). Clinton 

(2015) proposes that when readers can infer, they are able to connect the text to themselves or to 

their world by using background knowledge; creating a meaningful representation of the text. 

Scenarios like understanding the effects of the viewpoint that someone is promoting, and making 

future predictions based on present knowledge are other examples of inference. Medical students 

need inference skill to formulate hypothesis, predict patient outcomes, and develop treatment 

plans based on clinical reasoning. 

Explanation: Explanation is defined as being able to present in a cogent and coherent way the 

results of one’s reasoning (Facione, 1990). This means to be able to give someone a full look at 

the big picture: both “to state and to justify that reasoning in terms of the evidential, conceptual, 

methodological, criteriological, and contextual considerations upon which one’s results were 

based; and to present one’s reasoning in the form of cogent arguments (Facione, 2011). 

Articulating the reasoning behind conclusions or decisions is a crucial part of critical thinking 

(JetLearn, 2024).  This skill entails expressing the reasoning behind one’s judgments, decisions, 

and conclusions in a clear and concise manner. The sub-skills under explanation are describing 

methods and results, justifying procedures, proposing and defending with good reasons one’s 

causal and conceptual explanations of events or points of view, and presenting full and well-

reasoned, arguments in the context of seeking the best understandings possible (Facione, 2011). 

Medical students are required to explain their diagnostic and treatment decisions to patients, 

colleagues, and other medical professionals by providing a rationale that is supported by clinical 

guidelines and evidence.  

Self-regulation: Self-regulation means to self-consciously monitor one’s cognitive activities, the 

elements used in those activities, and the results educed, particularly by applying skills in 

analysis, and evaluation to one’s own inferential judgments with a view toward questioning, 

confirming, validating, or correcting either one’s reasoning or one’s results (Facione, 1990). Self-

regulation involves monitoring and adjusting one's approach to thinking to ensure objectivity and 

accuracy (JetLearn, 2024). In order to enhance reasoning and decision-making, self-regulation 

helps in monitoring one's own thought processes by identifying biases and assumptions, and 

modifying strategies as needed. Self-regulation is a complex term that has multiple components, 
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which includes using feedback, monitoring comprehension, assessing progress towards a goal, 

and making judgement about how well something is learned (Bednall & Keheo, 2011). The two 

sub-skills here are self-examination and self-correction (Facione, 2011). Self-examination has to 

be made before the need for self-correction arises.  It is the evaluation of our own ideas with no 

prejudices (Ibrahim et al., 2020). In order to strengthen critical thinking skills in medical 

education settings, students need to reflect on their clinical experiences, ask mentors or teachers 

for comments, and keep up with current developments in science and medicine. There are quite a 

number of literatures indicating the relevance of self-regulation in learning. Researchers taught 

college students how to use self-regulatory behaviours, and they found that when compared with 

control groups, students who learned how to self-regulate performed better on a test that required 

detecting and explaining thinking fallacies (Bednall & Keheo, 2011). Without doubts, critical 

thinkers are self-regulated learners. 

Verbal reasoning: Reasoning is a type of skill that could be used to make valid conclusions even 

when dealing with an emotional and complex information. Reasoning is the best way to decide 

who and what to believe (Halpern, 2014). When we reason, we use our knowledge about one or 

more related statements that we can reasonably believe is true to determine if another statement, 

the conclusion, is true (Halpern, 2014). The capacity to reason well is a critical thinking skill that 

is highly necessary to forecast and diagnose. Reasoning is the process of developing logic for an 

issue (Gogus et al, 2020). Trowbridge, Joseph, & Durning (2015) defined clinical reasoning as 

“the cognitive and non-cognitive process by which a health care professional consciously and 

unconsciously interacts with the patient and environment to collect and interpret data, weigh the 

benefits and risks of actions, and understand patients’ preferences to determine a working 

diagnostic and therapeutic management plan whose purpose is to improve a patient’s well-being. 

It’s a means for developing information obtained from examples in the known to the unknown. 

Argument analysis:  More technically, an argument consists of one or more statements that are 

used to provide support for a conclusion (Halpern, 2014). In an argument, there has to be at least 

one premise and one conclusion. The statements that provide the support for a conclusion are 

called reasons or premises of the arguments (Halpern, 2014). The purpose of presenting the 

reasons is to convince the listener or reader that the condition is true or most likely true. 

Argumentation skills are crucial for students to be able to defend data, claims, and ideas that 
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deviate from their thinking to be able to argue (Songsil et al.,2019), as well as be involved in 

discussions so that students can make decisions in solving scientific problems (Fakhriyah et al., 

2021).  In the usual daily arguments, it’s unfortunate that the premises and conclusions are not 

always labeled. Halpern (2014) identified premise indicator examples as; because, for, the 

reasons are, whereas, and lots more. The conclusion is the purpose or the “what” of an argument 

(Halpern, 2014). Halpern (2014) identified certain premise indicators which includes; therefore, 

hence, so, consequently, as a result, and lots more. Aldahmash and Omar (2021)state that there 

are several aspects in conducting the Argument-Driven Inquiry activities: a) question (involving 

students in scientifically oriented questions), b) evidence (asking students to prioritize evidence), 

c) student explanation (asking students to provide explanations based on data or evidence), d) 

scientific theories (asking students to connect explanations with scientific knowledge), e) 

argumentation, communication, and justification (asking students to express opinions), f) analysis 

(asking students to analyze the evidence), g) connection(involving students to connect 

explanations with scientific knowledge), h) investigation reports (asking students to make reports 

based on the results of investigations or learning), and i) reflection (asking students to reflect on 

the investigation and learning process). 

 Thinking as hypothesis testing: A hypothesis is mostly a guess about the relationship between 

variables. In order to understand the world around us, we accumulate observations, formulate 

beliefs or hypotheses (singular is hypothesis), and then observe if our hypotheses are confirmed 

or disconfirmed (Halpern, 2014). According to Ferrés (2017), practical investigative work begins 

with the process of asking questions and formulating hypotheses, finding out the answers through 

data analysis and examining the relationship between various variables. In the inductive method, 

we devise hypotheses from our observations (Halpern, 2014). Statistical significance as denoted 

by P  <  0.05 has become the cornerstone of decision-making in healthcare research; it is the gold 

standard for establishing if clinical significance exists—that is, if exposure to a personal 

behaviour or lifestyle, aspect of the environment, inborn or inherited characteristic is a risk factor 

for the development of a disease or condition, or determining if a newly developed medical 

strategy, drug, device, surgical approach, or alternative way of using a known treatment is 

effective (Sedgwick, 2023).  
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In the deductive method, we collect observations that confirm or disconfirm our 

hypotheses (Halpern, 2014). There are quite a number of non-statistical examples of reasoning 

used in NHST (null hypothesis significance testing). Miller (2016), stated an instance, if you see 

an unusually large number of cars parked on the street where you live (pattern), you will probably 

conclude that something special is going on nearby. It is logically possible for all those cars to be 

there at the same time just by coincidence, but you know from your experience that this would be 

unlikely, so you reject the “just by chance” idea (Miller, 2016). Most thinking involves an 

interplay of the inductive and deductive method. An important step in hypothesis-testing is to 

define the variables operationally without bias. Hypothesis testing is the procedure that allows 

verifying an assertion regarding the value of a population parameter from data obtained in a 

sample (Pérez, 2023). A sample should be representative enough in order to avoid invalid 

conclusions. We need representative samples so that we can generalize our results and decide, on 

average, that one program is more successful than the other (Halpern, 2014). Its underlying 

logic—both in scientific research and in everyday life—is that chance can be rejected as an 

explanation of observed patterns that would rarely occur by coincidence (Miller, 2016). It is 

suggested that NHST is poorly understood because students are not taught the philosophical 

concepts and ideas that underpin statistical theory and statistical inference (Sedgwick, 2023). The 

classroom is undoubtedly the most ideal place to start, if this has to be changed. 

Using likelihood and uncertainty: Likelihood and uncertainty in mathematics is mostly called 

probability. Probability is the study of likelihood and uncertainty (Halpern, 2014). High school 

students learn the necessary rules and skills to calculate probability in a mathematical context 

(Sadidi & Pospiech, 2021). However, it might be a bit challenging for students to utilize their 

mathematical knowledge about probability in other subject or other contexts of life. Critical 

thinking will require an understanding of probability (Halpern, 2014). The fact that few things are 

known with certainty is the reason why probability has to be used in many aspects of human 

lives. All medical diagnoses and treatment decisions are inherently probabilistic (Halpern, 2014). 

Teaching students to use likelihood and uncertainty analysis (LU) skill for making a decision 

about uncertain events is very important (Sadidi & Pospiech, 2021). Consequences of an action 

might not be obviously known until it is done. As a result, Sadidi & Pospiech (2021) conducted a 

study about developing students' likelihood and uncertainty analysis in particle physics, students’ 

dialogues showed that they used more frequently the words related to applying probability in 
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making decision e.g. most likely, likely, unlikely. Probabilistic words are helpful for decisions, 

based on specific conditions. 

Decision making: Making a decision always entails selecting one option from a range of 

possible alternatives. The alternatives that people generate are tied to the way memory is 

structured and accessed (Halpern, 2014). Making decisions also entails uncertainty because we 

are unable to predict the results of our choices in advance. Halpern (2014), stated that the quality 

of a decision needs to be judged on the basis of what was known or should have been known at 

the time the decision was made; sometimes, good decisions will have undesirable outcomes, and 

sometimes poor decisions will have good outcomes (Halpern, 2014). Good decisions might 

sometimes yield an unpleasant result due to the uncertainty in the majority of crucial decisions.  

Students are expected to apply classroom science to clinical areas and use the best 

available evidence to improve clinical decision-making and cognitive skills in the clinics and the 

wards (Fiset, et al, 2017). Various strategies have been introduced to improve clinical decision 

making (Croskerry, 2003). Reflective and critical thinking can enhance “long-life learning” and 

improve “clinical decision-making,”(Tsingos, et al. 2015, Tsingos, et al. 2014) also helps 

physicians to choose difficult or ethical decisions when encountering complicated cases in 

clinical practice (Bryan & Babelay, 2009). The results of good decision-making will be more 

favorable than those of poor decision-making. One way to improve on the way in which 

decisions are made is to frame the decision in several ways (Halpern, 2014). Clinical decision 

making, or clinical reasoning, has been described as being a foundation of effective clinical 

education (Dent & Harden 2009) and is a significant aspect of physician competence (Norman 

2005).  

Problem solving: Problem differs in many ways, including difficulty and where in the problem 

space the gap occurs (Halpern, 2014). The need for a problem to be solved is often triggered by a 

situation, which could take any form. An important dimension of critical thinking is problem 

solving (Tapper, 2014). An individual who persists at a problem is much likely to solve it than an 

individual who give up (Halpern, 2014). In order to solve a problem, various strategies regarding 

the solution needs to be planned. The first stage in problem solving is the preparation of 

familiarization stage, which includes the time spent in understanding the nature of the problem, 

the desired goal and the givens (Halpern, 2014). Problem solving and critical thinking refers to 
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the ability to use knowledge, facts, and data to effectively solve problems (Ibrahim, et al, 2020). 

The question on how best to develop more successful clinical problem-solving skill in nurses has 

become a very significant subject for nurse trainers (Yoo & Park, 2014). Assessing reflection can 

increase learning, and medical teachers can analyze “problem-solving” and clinical 

“decision-making” process of learners too (Daryazadeh, et al., 2020). The main target of qualified 

nursing education is to graduate nurses that could unite theory and practice, think critically in 

learning process, has effective problem-solving skills, and take correct clinical decisions (Shin et 

al., 2015). 

 

Figure 1: Core critical thinking skills based on Facione (2011) and Halpern (2014) models 

 

1.3 The disposition for effortful thinking and learning 

Halpern (2014) notes that developing a critical thinking attitude and disposition is at least as 

important as developing the skills of critical thinking – the skills are useless if they are not used 

(Halpern, 2014). The disposition of a critical thinker is as essential as the skill. The ideal critical 

thinker can be characterized not merely by her or his cognitive skills but also by how she or he 

approaches life and living in general (Facione, 2011). Beyond the cognitive skills necessary for 

Core critical thinking 
skills

Facione (2011)

1. Interpretation

2. Analysis

3. Evaluation

4. Inference

5. Explanation

6. Self-regulation

Halpern (2014)

1. Verbal reasoning

2. Argument analysis

3. Thinking as hypothesis testing

4. Using likelihood and uncertainty

5. Problem solving

6. Decision making
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critical thinking, dispositions are the significant attitudes necessary for the development of these 

skills. These dispositions are necessary for medical students to engage in reflective and analytical 

thinking.  

According to Halpern (2014), a critical thinker will exhibit the following dispositions or attitudes: 

Willingness to plan: This disposition includes the capacity to realize the value of planning and 

being ready to engage in critical thinking activities. Planning seems to be an important 

component for changing many behaviours, especially health-related behaviours such as healthy 

eating and avoiding drug and alcohol abuse (Wiedemann, et al., 2011). Irrespective of the 

content, it is ideal to plan how to think and act. Teachers should emphasize the vital role of 

planning in clinical decision-making processes and problem-solving scenarios when teaching 

medical students. Teaching strategies could involve exercises that require students to plan their 

approach to diagnosing and treating patients. 

Flexibility: An attitude of flexibility is marked by a willingness to consider new options, try new 

things a new way, and reconsider old problems (Halpern, 2014). Cognitive flexibility is the 

ability to change how we think about something - to see things from another person’s point of 

view, consider multiple options, think of several ways to respond, and seek information that may 

not be readily available (Dennis &Wal, 2010). An open-minded person is willing to suspend 

judgement, gather more information, and attempt to clarify difficult issues (Halpern, 2014). It 

indicates that a critical thinker is willing to listen to new ideas, review evidences, and will not 

give up on a task until all viable possibilities have been explored. In medical education, students 

should be encouraged to think about other diagnosis or treatment options in light of new 

information or evolving patient conditions. Teaching strategies should promote a mindset that 

values open-mindedness and exploration of diverse perspectives. 

Persistence: There are many factors that influence academic and career success, but persistence 

may be the most important one (Andersson & Bergman, 2011). It is an important factor in the 

process of getting a problem solved without giving up. Purposeful thinking is equivalent to hard 

work which requires persistence. It can make you as tired as any physical labor, but can be much 

more rewarding (Halpern, 2014). Development of critical thinking skills often demands 

perseverance in other to solve complex problems. Medical students may encounter challenging 

clinical cases or research findings that requires effort to comprehend and analyze. In order to 
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assist students overcome challenges and stay motivated, future medical teachers should 

encourage persistence by offering opportunities for structured practice, feedback, and reflection. 

Willingness to self-correct, admit errors, and change your mind when the evidence changes: 

This is an attitude that involves complete honesty and humility, intellectually. Unfortunately, this 

is one attitude of critical thinking that is still all too rare (Halpern, 2014).  

Being mindful: Critical thinkers are mindful of their own thought processes, personal prejudices, 

and preconceptions. Mindfulness in medical education can assist students in approaching patient 

care with increased empathy, acknowledging the ethical, social, and cultural aspects of healthcare 

practice. 

Consensus seeking: Consensus-seekers need high-level communication skills, but they also need 

to find ways to compromise and to achieve agreement (Halpern, 2014). This disposition entails 

getting ideas from others, effective collaboration, and making efforts to reach shared 

understanding or agreements. In a study conducted by Sadidi & Pospiech (2021), when an idea 

came up in a group, students looked for reasons, discussed and reflected on their reasons to 

collect relevant and valid information to evaluate their interpretations. Some ideas were rejected 

and at the end the ideas reported in the worksheet remained as accepted ideas by the group 

(Sadidi & Pospiech, 2021). Without this disposition and related interpersonal skills, even the 

most brilliant thinkers will find that they cannot convert thoughts to actions (Halpern, 2014). 

Consensus-seeking is an openness in thinking that allows members of a group to agree on some 

aspects of a solution and disagree on others, but the goal is to allow other people and yourself to 

express doubts while working toward a solution that can be achieved (Halpern, 2014). In order to 

provide high-quality patient care, cooperation and teamwork are crucial in medical education. 

Facione, 2011 states the approaches to life and living which characterize critical thinking, it 

include:  

 Inquisitiveness with regard to a wide range of issues  

 Concern to become and remain well-informed:  In a study conducted by Ibrahim, et al, 

(2020), truth-seeking, the student disposition of being eager to seek the best knowledge. 

in a given context were the highest among nursing students 

 Alertness to opportunities to use critical thinking 
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 Trust in the processes of reasoned inquiry  

 Self-confidence in one’s own abilities to reason  

 Open-mindedness regarding divergent world views 

 Flexibility in considering alternatives and opinions  

 Understanding of the opinions of other people 

 Fair-mindedness in appraising reasoning  

 Honesty in facing one’s own biases, prejudices, stereotypes, or egocentric tendencies  

 Prudence in suspending, making or altering judgments  

 Willingness to reconsider and revise views where honest reflection suggests that change 

is warranted. 

Facione (2011) further classified the dispositions to critical thinking into: inquisitive, 

judicious, truth-seeking, confident in reasoning, open-minded, analytical, and systematic. These 

dispositions serve as attitudes or habits of mind that contribute to the capability to think critically.  
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2. Methods of developing critical thinking skills 

2.1. Blooms Taxonomy 

A well-known framework for categorizing cognitive abilities, Bloom's Taxonomy 

classifies cognitive processes into six levels of hierarchy: Remembering, Understanding, 

Applying, Analyzing, Evaluating, and Creating. Each level denotes a cognitive ability that is 

increasingly more complex with the latter stages signifying higher-order thinking. Blooms 

taxonomy is mostly used by teachers to formulate learning objectives and evaluating learner’s 

knowledge. Remembering, understanding and applying are fundamentally the process of 

acquiring and comprehending concepts and factual knowledge; these three levels are considered 

to be lower order thinking skills (LOT). Critical thinking skills are necessary to fulfil skills at 

analyzing, evaluating, and creating (Misrom et al., 2020; Purnami et al., 2021). Analyzing, 

evaluating and creating are considered to be higher order thinking skills as seen in table 1. 

Students' thinking progresses from LOT to HOT as they age, implying that they must have a 

certain education, experience, practice, resources, and support to develop HOTs (Roets & Maritz, 

2017). Higher-order thinking is complex and contains numerous components, allowing students 

to develop multiple ways of understanding and approaching a situation (Tanner, 2016). Certain 

teaching strategies can be used to promote the development of these critical thinking skills by 

encouraging students to actively engage with real-world problems and apply their knowledge in 

meaningful ways. Higher order thinking has become one of the essential features for tomorrow’s 

doctors for maintaining clinical competence and medical professionalism (Trowbridge, Joseph, & 

Durning, 2015; Victor-Chmil, 2013). HOTS help students acquire considerable abilities that 

enable them to deal with this new information and situations (Alkiyumi, 2023). Therefore, to 

improve students' critical thinking skills in medical education, it is necessary to practice solving 

Higher Order Thinking Skills (HOTS) questions. Thus, the application of HOT in the classroom 

(and what makes students different from lower order thinking activities) also depends on the 

nature of the task and one's intellectual experience (Alexander et al., 2011). Future teachers must 

ensure the medical students are equipped with the capacity to critically evaluate information, 

arguments, and evidence, as well as generate new ideas and solutions to complex problems.  

Widana et al. (2018) reported that using HOTS-based questions can help teachers improve 

students' critical thinking skills. These higher-order thinking skills need to be cultivated in 
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medical education by challenging students to asses many point of views, weigh evidence, and 

construct coherent arguments. Lesson objectives can be formulated by gradually moving towards 

the highest level of blooms taxonomy as shown in table 2. 

 

Figure 2: Blooms taxonomy, adapted from the peak performance center (2024). 

 

2.2. Teaching Strategies for Developing Critical Thinking Skills 

Despite the undeniable role of critical thinking ability in medical education, it is 

challenging to choose the best approach to enhance critical thinking skills (Soltani et al, 2021). 

Samuel (2019) acknowledged the fact that teachers are not viewed as holy guides anymore; rather 

they function as facilitators encouraging learners to apply critical thinking and problem-solving 

skills. Paul (2005) suggests that educators can facilitate asking questions and accepting more than 

one reality to enhance deeper thinking and the finding of different perspectives. Encouraging 

contribution to decision-making process is one of the features of teaching strategy to promote 

critical thinking and problem-solving skills (Abdulazeez & Ali, 2021). Critical thinking skills can 

be promoted and developed by involving learners in complex activities that require questioning to 

find solutions (Abdulazeez & Ali, 2021). By understanding the cognitive processes that support 

the development of critical thinking skills, medical educators can modify their teaching strategies 
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to promote the acquisition and refinement of these skills among students. To help learners 

develop these skills and come up with unique ideas and solutions, it is extremely important for 

teachers to recognize their roles as facilitators. In the recent years, more scientific, practical, and 

effective teaching strategies for medical students toward developing quality of care and critical 

thinking skills have been researched. Problem-based learning and reflective practice is among 

these effective strategies 

2.2.1. Problem-based learning: Torralba et al., (2020) address curricular formation and propose 

strategies employing a hermeneutic perspective with methodologies such as problem based 

learning. The idea behind problem-based learning is that students will learn better if they were 

engaged in real-life problem solving (Halpern, 2014). Problems generally triggers people to think 

of solution within a specific time-frame. Furthermore, problem-based learning includes the 

involvement of students in research activities. Engaging students in research activities helps 

develop critical thinking and analytical skills (Lee, et al., 2021). When students are faced with 

real-life problem scenario within the classroom environment, they have the opportunity to utilize 

their previous knowledge of a specific content, in addition to analysing different approaches to 

create a new solution. To be successful, students enrolled in a problem-based curriculum need a 

knowledgeable tutor who can help them when they get stuck on a problem and assess their 

knowledge as they move through the problem to ensure that they are making adequate progress 

towards the knowledge and skills they will need (Halpern, 2014). Problems from a specific 

subject can also be integrated into another subject, thereby testing the students’ knowledge, 

interpretation skill, analysis skill, and other dimensions of critical thinking skills. Integration 

enhances interdisciplinary collaboration and prepares students for the evolving healthcare 

landscape (Ahmed, Taha, & Khayal, 2024). By integrating medical courses with other 

disciplines, such as medical engineering, students gain a broader perspective and are better 

prepared to work in interdisciplinary teams (Lee, et al., 2021).  

Incorporating hands-on, patient-focused research early in the medical school curriculum 

provides a valuable educational experience for students (Stacpoole et al., 2001). Students do not 

just learn in a problem-based learning scenario, but they are committed to achieve a goal. This 

commitment is fostered through the development of creative thinking, the capacity to solve 

complex problems, and an ethical awareness in their performance (Fu et al., 2023). Curriculum 
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subjects, disciplines, tutors, and student organizations must intensify their efforts to increase 

motivation and participation of students in student scientific forums, thereby contributing to the 

further development of research skills (Alsaleem et al., 2021). It is necessary to integrate 

research-related topics into the curriculum. This integration is crucial to produce well-rounded 

professionals capable of addressing health-related issues (Boelen, 2018). A PBL class requires 

students setting objectives, locate resources to help interpret each patient case, and learn from 

peer evaluation. Some students suggest that research should be interest-led and not a mandatory 

requirement in fulfilment of a course degree (Bhadoria, et al 2024), in contrast, others 

recommend that doing a certain minimum number of research projects should be a mandatory 

requirement for every medical student in their academic year and their credits be added to their 

academic achievements (Bhadoria, et al 2024). Research is a crucial tool for problem-solving, as 

it involves the dimensions and disposition of critical thinking skills. Rabaa Ali El sayed Ibrahim 

et al (2020) reported a study with aim to assess the relationship between critical thinking 

dispositions and Problem solving abilities among nursing students; the study conclude that There 

were statistically significant positive correlation between total critical thinking dispositions and 

total problem solving abilities among nursing students with p- value = 0.001.  

 

2.2.2. Reflective practice: Reflection means a process in a person’s thoughts that is related to 

experience and can be decomposed and interpreted to make awareness (Daryazadeh, et al., 2020). 

Hence, the created understanding in this process can be used in the same condition in the future 

(Sandars, 2009). Consequently, reflection on past experiences and activities can increase learning 

and performance. Reflective practice can help physicians to choose difficult or ethical decisions 

when encountering complicated cases in clinical practice (Bryan & Babelay, 2009). This capacity 

is an important ability that lets the physicians be mindful, interested, aware, and prepared to 

identify and correct faults (Epstein & Hundert, 2002), therefore fostering reflection improves 

professionalism, which is a core competency in medicine ( Sandars, 2009, Wald, et al, 2012). 

Research indicates that activities focusing on reflective practice facilitates personal and 

professional learning, enhances application of theoretical concepts to practice and stimulates 

creative thinking (Simon & Al-Ghailani, 2023). Also, educators may require students to submit a 

short paper about the most important lesson they learnt during the lecture and a particular thing 

they don't understand after the lecture, but before the class closes (Negoescu, 2023). 
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With most medical schools currently transitioning toward a competence-based 

curriculum, reflections are being considered an essential aspect of lifelong self- directed learning 

(Mann, Gordon, & MacLeod, 2009). Based on the principles of self-directed learning, reflective 

practice motivates students to do self-assessment, improves critical thinking skills, encourages 

professionalism, and even communication skills (Sandars, 2009). Reflective practice can take a 

form of portfolio writing. Research indicates that portfolios allow medical students to reflect and 

better appreciate their clinical, research and academic experiences which promotes their personal 

and professional development (Tan, et al, 2022). Portfolio writing also contributes to the 

improvement of students’ capacity for critical thinking, self-regulation, lateral thinking and 

evaluating evidence (Quitadamo & Kurtz, 2007). In a study conducted by Simon & Al-Ghailani 

(2023), students reported enhancement of self-directed learning while completing the reflective 

portfolio as part of their Behavioural Science course assignment. This is similar to other research 

findings. It was reported that their written skills had improved and that they utilised varied 

resources beyond the prescribed course material (Elango, Jutti & Lee, 2005). 

 Reflection is a learnable process, so teaching methods can be used to foster it, and one of 

the teaching methods of reflection is reflective writing (Wald, et al, 2012; Levine, Kern, & 

Wright 2008). An important tip in this method is offering guidance and feedback to learners to 

make particular skills (Coulehan & Granek, 2012). Teaching reflective writing is conducted in 

“Reflective practice,” which is an approach in medical education and considers medical students’ 

and practitioner concerns (Daryazadeh, et al 2020). Reflective practice is an approach being used 

in medical education because of the evolving global healthcare. These practices are “the 

higher-order intellectual and affective activities” in practitioners that involve “to critically 

analyze and evaluate their experiences to lead to new understandings and appreciation of the way 

they think and operate in the clinical setting” (Daryazadeh, et al 2020). Gogus et al., (2020), 

conducted a study to investigate the relationship between critical thinking skills and the reflective 

thinking skills toward problem-solving; the study concludes that there were Positive correlations 

between reflective thinking and critical thinking skills. Reflective thinking offers opportunities 

for students to analyze and evaluate learning processes via using portfolios, interactive journal 

printing, reflective papers and developing concept maps (Ghanizadeh 2017). 
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3. Medical curriculum 

3.1. Approach for Medical Education Curriculum  

The design of learning and teaching activities is usually reflected in the curriculum and its 

structure integrated in a particular school or even in a whole education system (Majerník et al., 

2021). In general, a curriculum should be developed in a way that is clear and understandable not 

only to the school management and teachers, but to the learners too (Majerník et al., 2021). 

Curriculum refers more in depth to the knowledge and skills management the learners are 

expected to master upon graduation (Majerník et al., 2021). It includes learning objectives, 

outcomes, teaching units and study materials used in the whole education process. Medical 

education must foster the skills and attitudes essential to lifelong learning and continuous 

professional development with curricula that are increasingly learner-driven, time-variable, and 

competency-based (Parsons, et al, 2021). Most teaching strategies should aim at developing 

students critical thinking skills. The inadequacy of these methods has led to curricular reforms in 

an attempt to add critical thinking to all levels of education (Soltani et al, 2021). As a result, 

medical schools are placing a major priority on assessing critical thinking, improving this ability 

using specialized teaching techniques, and providing sufficient educational opportunities (Burke, 

2017).  

3.1.1. Problem Identification and General Needs Assessment: This step begin with the 

identification and critical analysis of a health care or other problem need (Thomas et al., 2016). It 

may relate to qualities of the physician, such as the need for healthcare providers to develop as 

self-directed, lifelong learners who can provide effective care as medical knowledge and practice 

evolve (Thomas et al., 2016). Curriculums frequently suffered from an excess of basic and 

clinical science subjects, leaving limited space for research instruction and learning (Ahmed, 

Taha, & Khayal, 2024). In the domain of medical education, fostering critical thinking skills 

among students is crucial for preparing competent and proficient healthcare professionals. The 

ultimate purpose of a curriculum in medical education is to equip learners to address a problem 

that affects the health of the public or a given population (Thomas et al., 2016). Despite 

recognizing the relevance of critical thinking skills in clinical decision-making and problem-

solving, medical students still encounter the challenge of cultivating these skills effectively. This 

is followed by identification of an ideal approach that describes how patients, practitioners, the 
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medical education system and society should be addressing the need (Thomas et al., 2016). The 

difference between the ideal approach and the current approach represents a general needs 

assessment (Thomas et al., 2016). The step involves identifying the need for enhancing critical 

thinking skills among medical students and understanding the challenges faced by educators in 

achieving this goal. Evidence shows that clinical clerkships and other forms of clinical 

experience provide the opportunity to enhance critical thinking through observation of more 

senior clinicians and gaining experience, but the impact of such experiences is insufficient 

(Huang, Newman, & Schwartzstein, 2014). 

3.1.2. Targeted Needs Assessment: Building upon the general needs assessment, this step 

involves a more focused inquiry into specific preferences. For the local needs assessment, 

members of the group reviewed the list for potential addition and deletions (Tippit, Chi, & 

Servey, 2024). Subsequent discussion refined potential material to ensure enhancement of faculty 

understanding and appropriate allotment of time needed to complete the curriculum (Tippit, Chi, 

& Servey, 2024). Since healthcare involves inherent uncertainties and is prone to diagnostic and 

management errors, improving physicians’ critical thinking could have a substantial effect on 

aspects of routine medical practice, such as choosing treatment plans, making an accurate 

diagnosis, and reducing medical errors (Chan, 2016). This step involves assessing the needs of 

one’s targeted group of learners and their medical institution/learning environment, which may be 

different from the needs of learners and medical institutions in general (Thomas et al., 2016). It 

enables desired integration of a specific curriculum into an overall curriculum (Thomas et al., 

2016). This process ensures that the curriculum development efforts are tailored to address the 

identified gaps and challenges effectively. Integrating research into the medical curriculum 

requires careful planning and curriculum design (Ahmed, Taha, & Khayal, 2024). 

3.1.3. Goals and Objectives: Based on the insights gained from the targeted needs assessment, 

the curriculum goals and objectives need to be clearly stated, beginning with broad goals and 

progressing to specific and measurable objectives. According to Thomas et al., (2016), objectives 

may include cognitive (Knowledge), affective (attitudinal), or psychomotor (skill and behavioral) 

objectives for the learner. Critical thinking is a valuable skill for nurses to possess, which 

includes several constituents, such as attitude, knowledge, and skills (Davis, 2012). The 

Committee on Curriculum and Academic Policy (CCAP) of Stanford medicine highlights the 
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ability to “demonstrate the intellectual curiosity necessary for scientific discovery and self-

discovery through active participation in research” as one of the objectives and competencies for 

medical student education (Stanford Medicine, 2024). In the context of fostering critical thinking 

skills, teachers of medical education aim to equip students with the ability to analyze complex 

clinical scenarios, evaluate evidence-based practices, and make informed decisions. The 

formulation of goals and objectives serves as basis for evaluation. The formulation of objectives 

is guided by the SMART criteria—ensuring that they are Specific, Measurable, Achievable, 

Relevant, and Time-bound. In a study conducted by Tippit, Chi, & Servey, (2024), four 

overarching goals were created for the curriculum to guide its individual objectives. By outlining 

specific learning outcomes, educators can design teaching strategies that are aligned with these 

goals and facilitate the acquisition of critical thinking competencies among students.  

3.1.4. Educational Strategies: Once the objectives have been clearly stated, the content of 

instruction becomes chosen. The next step involves selecting appropriate educational strategies 

and methods to achieve the desired learning objectives. Students are most likely to benefit from 

learning critical thinking skills when they are delivered through specific educational modules 

within their curriculum (Behar-Horenstein & Niu, 2011). Being able to discuss about a topic, 

even an unfamiliar one, and also making connections between topics helps students grow as 

critical thinkers (Negoescu, 2023). Educators recommend debates, role-plays, oral conversations 

and presentations about interesting subjects, project-based activities, problem-solving tasks, 

decision-making tasks, essays, and self-evaluation activities as the best methods for promoting 

critical thinking (Marin & De la Pava, 2017). The longer simulation allowed for self-reflection 

and peer feed-back as additional educational strategies (Tippit, Chi, & Servey, 2024). In the 

context of developing critical thinking skills, medical educators may employ problem-based 

learning approach and reflective exercises to engage students in clinical reasoning skills, which is 

equivalent to the higher order of thinking. According to DeVoe et. al (2018), involvement in 

research activities facilitates the abilities of critical thinking, problem-solving approaches, and 

analytical skills. By incorporating diverse instructional strategies that promote inquiry, analysis, 

and synthesis of information, educators can create a dynamic learning environment conducive to 

the development of critical thinking skills. Mogea (2022), states that critical thinking may be 

taught or stressed in all aspects of the classroom, including lectures, assignments, term papers, 

and tests. During lectures it is not necessary nor recommended to teach critical thinking 
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explicitly, instead educators can ask students questions that demand not only that they 

comprehend the content but also that they can evaluate it and apply it to new scenarios 

(Negoescu, 2023). The selection of these strategies is informed by the identified needs, learning 

preferences, and the overall goals of the curriculum.  

3.1.5. Implementation: The implementation phase is the delivery of the curriculum. According 

to Thomas et al., (2016) it has several components: obtaining political support; identifying and 

procuring resources; identifying and addressing barriers to implementation; introducing the 

curriculum (e.g. piloting the curriculum on a friendly audience before presenting it to all targeted 

learners, phasing in the curriculum one part at a time); administering the curriculum; and refining 

the curriculum over successful cycles. Implementation is vital for the success of a curriculum. 

According to Marin & De la Pava (2017), students need to be given opportunities to exercise 

critical thought, besides the thinking abilities, attitudes, and other components mentioned in the 

specialized literature. It is crucial to ensure that the chosen teaching strategies are effectively 

executed, fostering active engagement and critical reflection. In order to provide students a model 

for critical thinking, and to foster a relationship of trust between educators and students, 

instructors must model critical thinking while carrying out all of these tasks in the classroom 

(Saleh, 2019).  

3.1.6. Evaluation and Feedback: Finally, the curriculum's efficacy and effect on critical 

thinking skill development are assessed through evaluation and feedback mechanisms. For an 

effective evaluation, it is advisable to assess the critical thinking skills performance in both 

individuals (individual assessment) and the curriculum itself (program evaluation). Wright and 

Mynett (2019) assessed their medical school curriculum context and concluded that the 

evaluation was useful in enabling them to visualise the strengths and opportunities for 

improvement in terms of teaching resilience and resourcefulness they focused on. Evaluation is a 

process that involves gathering feedback from students, other educators, and stakeholders. Even 

if the curriculum is well designed, approved by statutory authorities and successfully 

implemented into educational practice, it has to be regularly re-evaluated (Majerník et al., 2021). 

Thomas et al. (2016), suggested the purpose of evaluation to be formative (to provide ongoing 

feedback so that the learners or curriculum can improve) or summative (to provide final “grade” 

or evaluation of the performance of the learner or curriculum). This entails collecting data on 
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learners' performance, satisfaction, and perceptions, as well as evaluating the attainment of 

predetermined objectives. Modi et al. (2015), recommend that clinical reasoning must be taught 

at all levels of medical training and assessment should be done throughout the course. They 

reviewed teaching and assessment of  clinical reasoning skills (CRS) and documented that the 

problems with critical reasoning occur due to inadequate knowledge, flaws in data gathering, and 

improper approach to information processing (Modi,et al., 2015). Assessments have a strong 

effect on student learning and also provide feedback on the effectiveness of the teaching-learning 

methods and programs (Kelkar, Bhandary, & Chacko, 2022). The tests used for the  

assessments should be objective, reproducible (reliable), and valid (Kelkar, Bhandary, & Chacko, 

2022).   

 

 

Figure 3: six step approach for medical education curriculum development 
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3.2. Challenges of promoting critical thinking skills in medical education through teaching 

strategies 

3.2.1. Society and Family Culture: In a study conducted by Abdulazeez & Ali (2021), a 

participant (T1) response was “In my opinion, promoting critical thinking in our schools is highly 

significant but there are some obvious obstacles for its application. For example, students’ family 

background and educational environment can play negative role. They are hesitant and lack self-

confidence to express their thoughts and opinions due to the dominant environment they were 

brought up with.” One of the challenges is traditional values, which could prohibit students from 

expressing objections with their elders' opinions. As a result, students may find it difficult to see 

critical thinking skills as a means of expressing their opinions.  

3.2.2. School Environment and Resources: Limited resources, including funding, 

infrastructure, and faculty time, pose significant challenges in integrating research and teaching 

in medical education (Van et al, 2020; Siddaiah-Subramanya, Singh, & Tiang, 2017; Oliveira et 

al, 2014). In a study conducted by Abdulazeez & Ali (2021), a participant (T3) response was 

“School environment is another obstacle faced in developing critical thinking skills such as 

limited time, teachers overloaded working hours, insufficient classrooms, access to internet, air-

conditioning and electric power, …etc.” It is evident that lack of adequate teaching time and 

resources dedicated to research and other teaching strategies can pose a detrimental effect on the 

development of critical thinking skills in the school environment. 

3.2.3 Evaluation and Assessment: In a study conducted by Abdulazeez & Ali (2021), a 

participant (T7) response was “Critical thinking skills are inapplicable teaching techniques in our 

classes due to unsuccessful assessment tools and grading patterns. These are massive factors that 

debilitate developing teachings skills because students are more concerned with their grades and 

markings rather than developing critical thinking skills.” The development of appropriate 

assessment tools, measuring complex learning outcomes, capturing the long-term impact, and 

defining meaningful metrics for success, are definite genuine challenges (Ahmed, Taha, & 

Khayal, 2024). 

3.2.4. Student Perspectives: Enhancing student interest, engagement and motivation in research 

are critical in fostering a research-oriented learning environment (Ahmed, Taha, & Khayal, 

2024). Motivation assists in initiating and maintain effort towards the achievement of certain 
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goals. In a recent study conducted by Bhadoria, et al (2024), potential suggestions included 

providing motivational sessions to boost students’ interest in research. Extrinsic motivation can 

be done by teachers, but student’s intrinsic motivation might be really low. In order to engage 

students in critical thinking activities, these two kinds of motivation has to work together. 
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B. EMPIRICAL PART 

4. Methodology 

This chapter put into consideration all possible and available data as well as the method 

adopted for the gathering of information under this project 

1. Research aim 

2. Research questions 

3. Research design 

4. Participants of the study 

5. Research instrument 

6. Validity of instrument 

7. Reliability of instrument 

8. Sampling strategy 

9. Ethical consideration 

10. Procedure for data collection 

11. Procedure for data analysis 

12. Limitations of the study 

 

4.1. Research Aim   

This research study aims to generate a theory with explanatory power of how teaching 

strategies can promote the development of critical thinking skills in medical students, who are at 

the verge of becoming medical professionals. This involved explaining and exploring different 

methods of instruction, such as problem-based learning and reflective practice. By examining the 

experiences, insights, and beliefs of those aspiring to become medical educators, this study seeks 

to offer valuable insights that can inform the development of effective medical education 

practices which will lead to better clinical outcomes in healthcare.  

4.2. Research Questions 

1. What do future teachers understand by “Critical thinking skills”? 
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2. How does Problem-based learning and Reflective practice resonate with the development 

of critical thinking skills in medical students? 

3. What challenges do future medical teachers foresee in implementing these teaching 

strategies? 

4.3. Research Design 

This study used qualitative research methodology. Qualitative research is a type of research 

that explores and provides deeper insights into real-world problems (Moser & Korstjens, 2017). 

Grounded theory was considered suitable for a study of this nature because of the theory generation 

that is grounded in the insights, perspectives and beliefs of the participants. Grounded theory 

research is inductive and therefore lends itself to research that is aiming to study social interactions 

or experiences (Foley & Timonen, 2015). The researcher used grounded theory as its design which 

involves the use of interviews to elicit relevant data from selected participants.  

4.4. Participants of the study 

The participants of this study were future teachers of professional subject for medical 

schools, these are master’s degree students of Palacky University, enrolled in the study program -

Teaching professional subjects for medical schools. These participants are health professionals 

with diverse backgrounds in nursing, midwifery, paramedics, and have chosen to become future 

teachers of secondary medical schools. 

4.5. Research Instrument 

This study administered self-designed semi-structured interviews, alongside inspiration 

from Q-methodology. Q methodology is achieved by having participants rank and sort a series of 

statements (Sandling, 2023). Some part of the interview questions had a series of statement, 

which the participants could rank and give justifications for their ranking. These statements were 

written on sticky notes for physical interview and SmartArt on Microsoft power point 

presentation for virtual interviews. The interviews covered participants’ views, experience, 

qualities, preferences, thoughts, opinions and plans regarding teaching critical thinking skills 

among medical students. The questions covered five (5) research areas. First research area was 

centered on what future teachers understand by critical thinking skills. Research area 2 focused 
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on the curriculum and lesson plan that promotes critical thinking skills. Research area 3 focused 

on critical thinking dispositions and classroom climate. Research area 4 focused on the 

relationship between problem-based learning and critical thinking skills. Lastly, research area 5 

focused on the relationship between reflective practice and critical thinking skills. The questions 

were streamed with much simplicity and clarity in order to avoid difficulty in comprehension by 

the participants. The participants are post-graduates whose first languages are Czech and Slovak. 

4.5. Validity of Instrument  

The semi-structured questions were constructed along the line of the research questions and 

presented to specialists in the field including the project supervisor for validation.  

4.6. Reliability of Instrument 

Triangulation was carried out on the instrument. The researcher used multiple data sources 

to investigate the same phenomenon. According to Natow (2020), triangulation can be used when 

the researcher employs more than one type of qualitative data collection approach, such as 

interviews, observation, and documents. 

4.7. Sampling Technique 

A purposive and convenience non-random sampling strategy was adopted for this study 

because the participants were selected based on specific criteria relevant to the research questions 

and objectives. The specific criteria included academic program and year of study. The sample 

size was five (n=5). The researcher decided to feature a small number of participants in order to 

ensure ease of handling.  

4.8. Ethical Consideration 

Ethical approval was obtained from the concerned authority. Written informed consent 

was approved by the subjects. The study participants were assured that the obtained findings 

would be used for research purpose only. 

4.9. Data Collection Procedure 

Questions were read out to each participant. One of the participant’s interview was conducted 

physically. The other four interviews were conducted virtually, with one of the participant 
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answering in Slovak language, Deepl software was used for the translation, alongside human 

translator who understood Czech and English language. The human translator could correct the 

grammatical errors from the translation software, due to the similarities between Czech and 

Slovak language. The approximate time of the interview was ninety minutes, and the 

interviewees presented effective data because the semi-structured interview offered a 

considerable amount of flexibility to probe the future teacher’ perspectives along with 

maintaining basic interview structure and themes. There was note-taking and the interviews were 

audio-taped. Pictures, videos, notes, and transcripts are different ways of documentation (Karlina, 

2022). The sampling process continued until data saturation, or no new information or concepts 

are generated.  

4.10 Procedure for Data Analysis 

In analysing the responses from the semi-structured questions, effort was made to make 

sure that all relevant information gathered from the participants are theorized. Therefore, this 

enabled the use of Grounded theory. Open coding, axial coding and selective coding was used to 

analyze the data. Concepts were identified by their properties which were discovered in the data. 

Systematic comparisons were made for concepts to be categorized. The categories that emerge, 

along with their relationships, are the foundations for developing theory (Strauss & corbin,, 

1998). A coding paradigm model which involved context, causal conditions, action, 

consequences and intervening conditions were applied to generate the result of the axial coding. 

4.11 Limitations of the study 

The sample size was limited by the availability of time to conduct a larger research because 

this study did not involve larger numbers of future medical teachers to ascertain the generalizability 

of the current findings. It is also possible that outcomes would vary if measured over more 

participants.   
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Research Timeline 

 Timetable Progress 

1. September 2023- October 2023 Searching and studying publications related 

to the thesis title 

2.  October 2023 - December 2024 Refining the objectives, research questions 

and subsequent processing of the theoretical 

part 

3. December 2023 – March 2024 Seeking volunteers for participation, 

gradually conducted semi-structured 

interviews 

4. March 2024 – April 2024 Completion of theoretical parts, analysis of 

data and discussion of findings 

 

Table 1: Research timeline 
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5. ANALYSIS AND INTERPRETATION OF DATA  

This chapter introduces the open, axial, and selective coding data analysis. Subsequent 

categories and subcategories are listed in a table for greater clarity. Based on the data obtained, 

six categories were created to represent individual codes. These categories list the individual 

factors that facilitates or reduces the development of critical thinking skills in medical education. 

For the purpose of comprehension, the participants (n=5) are labeled ‘A, B,C,D, & E’. 

The following categories and concepts were created during the analysis: 

Table 2: Categorization of concepts  

Categories Sub-categories Concepts 

Professional 

responsibilities 

 Job challenges 

 Crucial Skills 

 Medical Problems 

 Collaboration 

 Risk mitigation 

 Ethics 

Thoughts on critical 

thinking skills 

 Qualities  Information processing 

 Research 

Teaching strategies 

 

 Specifics  Curriculum 

 Lesson 

 Subject 

Teachers 

responsibilities 

 Motivational techniques 

 

 Goal alignment 

 Leadership style 

 Innovation 

Critical thinking skills 

developed through 

teaching 

  Interpersonal 

 Intra-personal 

 Process 

Challenges of teaching  School  Students 

 Lesson & curriculum 

 Resource 

 Teacher 

 



35 
 

5.1. Open coding 

Professional responsibilities 

The first category that emerged during analysis process was the participant’s perception of the 

job responsibilities and challenges attached to medical professionals. These questions were 

supposed to bring up memories of what it was like when they went for practical training in 

healthcare settings. The questions also probed the reason why critical thinking skills is important 

for medical students 

The participants offered significant data through their answers, comments and suggestions. The 

answers cited below provide the most significant quotes by the participants. 

 

A: I think it's really important generally, but in terms of Healthcare practice, it's important if 

medical practitioners see something on a computer like vital signs of a patient, they have to do 

more findings about the patient health, which could be non-physiological, they don't have to only 

rely on the monitor’s result from the medical test. If the monitor keeps insisting the patient is not 

medically alright, then the medical practitioner has to use his critical thinking skills to decide 

and assume there's something wrong with the monitor, if the patient really looks great and it has 

been confirmed that the patient is totally all right through other measures. Then, he has to make 

the right decision if his observations are different from the monitor’s result. 

Critical thinking skills is being recognized as an important aspect of clinical decision making. 

Monitors are man-made products and are prone to malfunctioning. Hence, it is the medical 

practitioner’s duty to highlight faults from medical equipment’s and devices. Also, it is the 

medical practitioner’s duty to employ various method of health assessment before concluding. 

B: It is important in healthcare, they have to think quickly when patients are in critical condition, 

to think of best option for patient without waiting for other people to help. 

This participant’s response highlights the critical nature of decision-making in healthcare, 

particularly in emergency situations. The emphasis on the importance of quick thinking 

underscores the necessity for healthcare professionals to be adept at making rapid and effective 

decisions to ensure the best outcomes for patients, especially in critical conditions. This 
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perspective offers valuable insight into the demands and challenges faced by healthcare 

providers, shedding light on the complex decision-making processes involved in patient care. 

C: Alertness to opportunities to use critical thinking is important, because we have to think about 

the patient´s allergies and his wellbeing, so that the one pill we give the patient does not just cure 

the 1 symptom and does not harm the patient in the long run 

This point underscores the crucial balance between addressing immediate symptoms and 

considering the broader impact on the patient's health. It's more than just a quick fix; it's about 

ensuring comprehensive care that prioritizes both short-term relief and long-term well-being. 

C: In medicine you have to learn from mistakes because it is vital there. There are certain 

responsibilities and the failure can lead to trial and imprisonment at worst, in cases of bad 

measurements and bad diagnosis – and we are risking peoples ‘lives 

Indeed, the stakes in medicine are incredibly high, making the importance of learning from 

mistakes paramount. Not only does it impact individual lives, but it also involves legal and 

ethical responsibilities. This recognition underscores the gravity of the profession and the 

necessity of continuous improvement to ensure the best outcomes for patients. 

  

Thoughts on critical thinking skills 

Another category that was discussed with the participants was their definition of critical thinking 

skills and the sub-category was the qualities of a good critical thinker. 

The participants offered significant data through their answers, comments and suggestions. The 

answers cited below provide the most significant quotes by the participants 

A:  I think critical thinking skills is like, when you have some information from many of sources, 

but you have to confirm if it’s legit, it's something intellectual, from the “ mind”. 

Critical thinking as a process of discerning the legitimacy of information from various sources 

was highlighted. It is an intellectual exercise, requiring careful analysis and evaluation to separate 

fact from fiction. This perspective mentions the cognitive aspect of critical thinking and its vital 

role in navigating the abundance of information encountered daily. 
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E: Critical thinking is the formation of personal opinion based on the opinion of others and 

research 

Critical thinking as a process of synthesizing personal opinion with insights from others and 

research is insightful. This perspective emphasizes the collaborative aspect of critical thinking, 

where individual perspectives are enriched by diverse viewpoints and empirical evidence. This 

approach not only fosters informed decision-making but also encourages open-mindedness. 

C: He is communicative, intelligent, accept other opinions, experienced and be a problem solver, 

to go deeply into the problem. 

This participant highlights effective communication, intelligence, open-mindedness, and 

problem-solving as important qualities of a good critical thinker,  

  

Implementation of teaching strategies 

B: I will try to get to the top of the pyramid of blooms taxonomy, because we don’t remember for 

a long time, healthcare is very practical, so they need to create post & material for layman to 

understand healthcare concept 

An enthusiastic feeling to develop higher order thinking skills in students. Remembering 

as the foundational level of blooms taxonomy is not enough for medical students. The fact that 

healthcare is practical and the medical practitioners will be in contact with diverse patients, it is 

imperative that medical students needs to be taught up to the creative level. Moreover, the 

participant views developing these skills as part of teachers’ responsibility. 

C: I will implement case studies for critical thinking skills development in my classroom, I could 

ask my students to analyze a patient´s health as a whole and do the diagnoses, and everyone in 

the class discusses the diagnosis - is it right or not? Which symptoms lead us to the diagnosis? 

This participant sees the benefit of problem-based learning in form of case study as a 

means of developing critical thinking skills, and plans to implement it in future 
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E: I think I'm going to implement reflective practice into my lesson, because it's important that we 

know what the students made out of the lesson, to ensure they are able to transform meaning on 

their own, and the lesson content wasn't wasted 

An important aspect of reflective practice in the classroom is interpretation and self-

regulation, through the student’s conceptualization of the lesson content. Reflection yields deeper 

learning and understanding. 

D: I think you can learn critical thinking in the whole life. Also, studying at the high school or 

college can improve the necessary critical thinking skills and I think I learned critical thinking 

skills at the college. I think my degree just help me refined it. Critical thinking is what you can 

learn even without the school in your life. So I don't think school is the most important place for 

critical thinking training. You can learn critical thinking at work or from experience in life. 

Unlike others, this participant highlights experiential learning and work as a means of developing 

critical thinking skills, rather than school only. 

A: I think we can teach it in some project Lessons. I don't think we have, the capacity to create an 

exact subject, but if we are going to teach this curriculum, An example is this - maybe have one 

lesson from Czech language, and one lesson from, for example, physics, and we connect these 

two lessons and have a project Lesson and we can develop the critical thinking skills of the 

students through this. 

It should be integrated into existing curricula or subject, but it should have its own special time, 

not the whole academic year. 

For example, in one year it could be 5 project hours and the students will do some exercises or 

tasks for critical thinking, because I think it's a good topic rather than a subject. 

This participant foresees the possibility of teaching critical thinking skills in an 

interdisciplinary lesson, through projects, which is a form of problem-based learning. This 

implies solving problems with the knowledge of one subject in another subject context. This 

participant does not support critical thinking been an independent subject in the curriculum. 
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D: I think it should be implemented as a new subject. It will be better for this topic to have its 

own subject because not so many people are able to think critically and I think it will help with 

improvement of the necessary skills needed for critical thinking 

In contradiction, this participant suggests the creation of a new subject solely for critical 

thinking skills in the curriculum. 

 

Teacher’s responsibilities 

This category was focused on the role of teachers in the development of critical thinking skills. 

The motivation techniques were also discussed. 

B: I can give them emotional and playful expressions like ‘look, this patient is dying, do 

something about it, we don't want this patient to die! Something like that. Just to make it fun. 

This participant approach to injecting emotional and playful expressions into urgent situations 

like a patient's critical condition is intriguing. It reflects a unique blend of empathy and creativity 

in communication style as a teacher. 

C: Have an interesting environment – if you like kids, go to kids ward, other team likes ARO, they 

would go there – it is motivating to do what they like 

Interest is a way of motivating students when trying to teach critical thinking skills. Interest is an 

intrinsic motivation that can be driven by the teacher’s classroom climate and leadership style.  

A: I don't really want to give them a bad condition, I don't really know if I should give them the 

chance to choose between a normal lessons or problem-based lesson, because I think it's not 

really good for them in the end if they choose normal lesson. And I would like to explain to them 

that if they are going to try it, they could know so many more information’s if they feel it on their 

own and do it with their hands. 

But how do I motivate them? I also wouldn't like to give them some extra grades. It's not a good 

motivation. I wouldn't like to give them the ‘F’ grade because they didn't raise their hand. 

I would like to create a friendly classroom atmosphere. It will be better. They would feel good 

and if they make mistake, I'm definitely not going to shout at them. So “feel cool and let's try it”  
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 This participant ponders how to motivate students without resorting to external rewards or 

punishments, indicating a desire for intrinsic motivation. Furthermore, the idea of offering extra 

grades as motivation was rejected, implying a belief in the importance of genuine engagement 

over external incentives. Instead, the participant plans to cultivate a friendly and supportive 

classroom environment, emphasizing the importance of students feeling comfortable and valued. 

 

Critical thinking skills developed through teaching 

This category was centered on questions that probed the relationship between PBL, critical 

thinking skills, and reflective practice 

E: I think both group and single student problem solving is necessary. But I think the group is 

better because they solve the case together in groups by evaluating procedures and deciding 

which course of action would be the best 

Problem-based learning can either be implemented in groups or personally. Team-working skills 

will be developed in group problem-solving. Furthermore, evaluation and decision making was 

identified as critical thinking skills. 

B: I think Inference, because the information and knowledge they have gained from other 

subjects can be used in a real situation like anatomy, first aid, Pharmaceutic in one situational 

example. And they need to think about whole thing in a bigger picture. 

Analysis too, because they need to analyze the situation before providing a final solution.  

Verbal reasoning, problem solving and decision making, because when there's a problem, they 

need to Communicate what will they do, They need to analyze things, think and then make the 

decision. And when they make this decision, they are solving some problem. 

 This participant’s insight into the multifaceted skills necessary for medical students is smart, 

considering the fact that medical students are soon-to-be medical practitioners. Indeed, inference 

allows them to draw upon diverse knowledge bases, while analysis ensures a comprehensive 

understanding of complex situations. Verbal reasoning, problem-solving, and decision-making 

are indispensable in the dynamic healthcare environment, where effective communication and 

timely action are crucial. 
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A: An important part of critical thinking skills in reflective practice is Self-regulation: to monitor 

one's own thoughts. Like what are their thoughts about the lesson, then they are going to verify it 

and say it loud, so it's important. Also analyzing the teaching process, what they have learned. 

Evaluation is also important. The most important is going to be self-regulation and Explanation, 

because they're going to be presenting it to me, as a teacher or the group. 

This participant’s emphasis on self-regulation as a cornerstone of critical thinking in reflective 

practice is insightful. Monitoring and articulating one's own thoughts not only fosters deeper 

understanding but also facilitates effective communication of ideas. Additionally, analyzing the 

teaching process and evaluating one's learning are essential components in honing critical 

thinking skills. 

 

Challenges of teaching 

D: The problem can be the student’s motivation.  And I think it will be the main problem. Maybe 

the students are individualized people, where everyone deals with problems differently and 

everyone is studying differently. Each student are different. 

The participant highlights student’s motivation and diversity as challenging factors of teaching 

critical thinking skills 

B: I think there won’t be enough time to do this in all classes  

Thinking of the actual problem myself can be a challenge 

Sometimes I may need some special equipment for this like the first aid, resuscitation model, 

Automatic external defibrillator for learning and the other things. 

A: I think the students which not would like to participate is a challenge. Then, also time pressure 

because this type of teaching is really challenging and time consuming. And also for my 

preparation, it's going to be sometimes tough to create a real problem scenario that can be 

managed within the classroom. And helping the students to find the correct way. 

Concerns about time constraints and resource availability in implementing hands-on learning 

experiences are valid considerations. Balancing the demands of various classes while ensuring 
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adequate time for practical activities can indeed pose a challenge. Additionally, the need for 

specialized equipment like first aid and resuscitation models, as well as Automatic External 

Defibrillators (AEDs), underscores the importance of infrastructure support for effective learning 

and critical thinking skills development. 

 

5.2. Axial coding 

Axial coding is the second phase of the constant comparative analysis technique for analyzing 

qualitative data inductively for purposes of theory development (Scott & Medaugh, 2017). This is 

the next stage of continuous comparison and relationships. According to Strauss and Corbin 

(1998), the paradigmatic model contains the following elements:  causal conditions, context, 

intervening conditions, action, and outcome. Teaching strategies was chosen as the central 

phenomenon and action. It is a key element which it is linked to all other categories and aligns 

directly with the research problem. 

Causal conditions: These are the conditions that causes a certain action to occur. These 

conditions include the professional responsibilities, not only the responsibilities, but the skills 

needed to perform these responsibilities, likewise the challenges faced while performing these 

responsibilities. 

Context: The context is a set of condition where the actions are applicable. The context includes 

the healthcare and medical school environment. 

Intervening conditions: These are broad and general influencing factors. Intervening conditions 

could be seen as facilitators of the action or barriers of the action. This aspect includes thoughts 

on critical thinking skills, responsibilities of teachers and challenges of teaching. 

Action: Action represents response to certain factors which interferes with it. This aspect is the 

teaching strategies involved in developing critical thinking skills. 

Consequences: These are the final stages and outcomes of the paradigmatic scheme. They are 

the results or products of the action. It includes the critical thinking skills developed in PBL and 

reflective practice, which is vital for the learner’s personal, academic and professional life. 
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Figure 4: A paradigmatic model of axial coding 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.3. Selective Coding 

This sub-chapter focuses on data analysis according to selective coding. In the process of 

grounded theory, selective coding precedes axial coding. In selective coding, information about 

the relationships between individual categories are searched and there is a review of the data and 

their individual codes. In the Straussian selective coding, core category is selected and related 

with other categories depending on the type of the relationships. In the process of selective 

coding, a main category was selected which was searched for relationships with other categories. 

Context 

1. Healthcare environment 

2. Medical School environment 

 

Action 

1. Teaching strategies 

 

 

Causal Conditions 

 1. Professional 

responsibilities 

 

 

 

 

 

Consequences 

1. Utilitarian outcomes  

2. Clinical outcomes 

3. Academic outcomes 

Intervening conditions: facilitators 

1. Thoughts on critical thinking skills 

   2. Teacher’s Responsibilities 

Intervening conditions: 

barriers 

1. Challenges of teaching 
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These were then verified and deepened. The central category was: Users' view of individual 

factors that influenced their adaptation. This category was chosen because it connects all 

categories. After being elected the central category is the skeleton of the story. This central 

category serves as the basis of the theory. 

 

The storyline 

Although, there are different kinds of medical practitioners with different roles, most of those 

interviewed have once performed their duties as nurses, midwifery, and paramedics in a 

healthcare settings. For them, there are common challenges faced by those in the medical field, 

alongside pinpointing essential skill-sets crucial for the execution of medical job responsibilities. 

The participants have the knowledge of critical thinking skills and are aware of the facts that 

these skills are trainable. Also, the participants explained the teaching strategies that can be used 

for the development of these skills. This is an important step in the development, for it enabled 

them to challenge their teaching skills and take control of certain aspects of their student’s lives. 

Looking back now as future teachers, they can say that their academic and professional 

experience demonstrated their ability to make choices, solve problems and take measures to 

reduce risks.  However, the participants foresees challenges in implementing these teaching 

strategies. These challenges arise from students, teachers, resources, lessons and curriculum. 

Nevertheless, these challenges can be reduced through the teacher’s responsibilities and 

motivational strategies. The motivational strategies ranges from the goal alignment to 

innovations. 
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Figure 5: A paradigmatic model of selective coding 
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6. DISCUSSION OF FINDINGS 

This chapter discusses the results of the research investigation and consequently answered the 

research questions.  

Research questions 

1. What do future teachers understand by critical thinking skills? 

The answers given by the respondents cannot be generalized. Each of the participant, gave 

a new thought on critical thinking skills, perceives the importance of critical thinking 

skills differently. Of the five participants, four participant stated that critical thinking 

skills is the sorting, verification and evaluation of information and its sources, in order to 

make a decision. This definition aligns with Soltani et al, (2021) conceptualization of 

critical thinking as a process that consists of collecting appropriate information, precisely 

evaluating the information, and using it to come to a considered conclusion. The last 

participant stated that critical thinking skills is the formation of personal opinion based on 

the opinion of others and research. This is similar to Lee, et al., (2021) findings that 

“engaging students in research activities helps develop critical thinking and analytical 

skills”. Furthermore, Participants stated that open-mindedness, flexibility, inquisitiveness, 

problem-solving and creativity are important aspects of critical thinking skills. However, 

Facione (2011) highlighted inquisitiveness, flexibility and open-mindedness as critical 

thinking dispositions. Problem-solving and creative thinking are part of the dimensions of 

critical thinking skills (Halpern, 2014). 

 

2. How does Problem-based learning and Reflective practice resonate with the development 

of critical thinking skills in medical students? 

Four participant’s reported problem-solving as a critical thinking skill to be developed in 

problem-based learning. An important dimension of critical thinking is problem solving (Tapper, 

2014). However, two participants reported self-regulation. Three participants reported decision 

making. One participant reported explanation. One participant reported inference. Three 

participants reported analysis. One participant reported verbal reasoning. Two participants 

reported interpretation. One participant reported evaluation as a critical thinking skill to be 

developed in problem-based learning. One of the participant’s suggested the implementation of 
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problem-based learning in form of interdisciplinary learning, in order to develop critical thinking 

skills. Integration enhances interdisciplinary collaboration and prepares students for the evolving 

healthcare landscape (Ahmed, Taha, & Khayal, 2024). By integrating medical courses with other 

disciplines, such as medical engineering, students gain a broader perspective and are better 

prepared to work in interdisciplinary teams (Lee, et al., 2021).  

Four participants reported self-regulation as a critical thinking skill to be developed in reflective 

practice. Three participants reported analysis. One participant reported evaluation. One 

participant reported inference.  Three participants reported explanation. Two participants reported 

verbal reasoning. One participant reported thinking as hypothesis testing. Two participants 

reported problem-solving as a critical thinking skill to be developed in reflective practice. 

Assessing reflection can increase learning, and medical teachers can analyze “problem-solving” 

and clinical “decision-making” process of learners too (Daryazadeh, et al., 2020). The present 

study's outcomes align with those of the investigation conducted by Bryan & Babelay, (2009), as 

reflective practice can help physicians to choose difficult or ethical decisions when encountering 

complicated cases in clinical practice. Reflection means a process in a person’s thoughts that is 

related to experience and can be decomposed and interpreted to make awareness (Daryazadeh, et 

al., 2020). Consequently, reflection on past experiences and activities can increase learning and 

performance. Also the critical thinking skills mentioned by participants are similar to the 

categorization of critical thinking skills by Facione (2011) and Halpern (2014). 

 

3. What challenges do future medical teachers foresee in implementing these teaching 

strategies? 

Three of the participants stated student’s motivation- unwillingness to participate in problem-

based activities as a challenge. Two of the participants stated that problem-based learning is time 

consuming. Two of the participants perceives difficulty in the creation of medical problems that 

could be carried out within the classroom. One participant mentioned the unavailability of 

medical equipment for the purpose of classroom instruction. Two participants stated student 

diversity within the classroom as a challenge of implementing critical thinking skills through 

PBL, as student responds to problems differently. 
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In implementing reflective practice, two participants reported motivation and reluctance to 

respond to reflective questions as a challenge. One participant stated the creation of reflective 

exercise as a problem from the teacher’s end.  One participant refuses to attach grades to 

student’s participation, because students may just want to get good grades. One participant 

foresees the limitation in teacher’s knowledge to respond appropriately to students reflections. 

Two participants perceives this teaching strategy as time-consuming. 

This findings are similar to the investigations conducted by (Van et al, 2020; Siddaiah-

Subramanya, Singh, & Tiang, 2017; Oliveira et al, 2014), in which it was observed that limited 

resources, including funding, infrastructure, and faculty time, pose significant challenges in 

integrating research and teaching in medical education. The main target of qualified nursing 

education is to graduate nurses that could unite theory and practice, think critically in learning 

process, has effective problem-solving skills, and take correct clinical decisions (Shin et al., 

2015). 
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Summary and Conclusions 

The purpose of this study was to analyze the perception of future medical teachers on how 

teaching strategies can contribute to the development of critical thinking skills in medical 

education. Reflective practice and problem-based learning was explained and explored. The study 

made use of qualitative research methodology. Grounded theory was used as its research design. 

The sample of the study consisted of five (n=5) selected post-graduate students of teaching 

professional subjects for medical school, at Palacky University. A self-developed semi structured 

interview was used as an instrument for data collection, alongside an inspiration from q 

methodology. Open coding, axial coding and selective coding was used to analyze the data. 

Based on the findings, it was concluded that critical thinking skills can be developed through 

reflective practice and problem-based learning. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



50 
 

References 

 Abdulazeez, A. R., & Ali, S. A. (2021). Teaching Critical Thinking Skills in Sulaimani City 

High Schools: Challenges and Obstacles. Journal of Raparin University , 8(4), 

212–224. https://doi.org/10.26750/vol(8).no(4).paper10 

Ahmed Y., Taha M., & Khayal S., (2024). Integrating Research and Teaching in Medical 

Education: Challenges, Strategies, and Implications for Healthcare. J Adv Med 

Educ Prof. 2024;12(1):1- 7. DOI: 10.30476/ JAMP.2023.99751.1854 

Aldahmash, A. H., & Omar, S. H. (2021). Analysis of Activities Included in Saudi Arabian 

Chemistry Textbooks for The Inclusion of Argumentation-Driven Inquiry 

Skills. Studies in Educational Evaluation, 

68.https://doi.org/10.1016/j.stueduc.2020.100968  

Alexander, P., Dinsmore, D., Fox, E., Peterson, E., Loughlin, S., Maggioni, L.,Parkinson, M. M., 

& Winters, F. (2011). Higher order thinking and knowledge. In G. Schraw & 

D. R. Robinson (Eds.), Assessment of higher order thinking skills (pp. 47–88). 

IAP.  

Alfaro-Lefevre, R. (2019). Critical thinking, clinical reasoning and clinical judgment. A 

practical approach. (7th ed.). Elsevier Health Sciences 

Alkiyumi M. (2023). New Classification of Higher-Order Thinking Skills (HOTS). 

ONOMÁZEIN 62 (December 2023): 1053-1064 

Alsaleem SA, Alkhairi MAY, Alzahrani MAA, Alwadai MI, Alqahtani SSA, Alaseri YFY, et al. 

Challenges and Barriers Toward Medical Research Among Medical and 

Dental Students at King Khalid University, Abha, Kingdom of Saudi Arabia. 

Frontiers in Public Health, 9. https://doi.org/10.3389/fpubh.2021.706778 

https://doi.org/10.26750/vol(8).no(4).paper10
https://doi.org/10.3389/fpubh.2021.706778


51 
 

Andersson, H., & Bergman, L. R. (2011). The role of task persistence in young adolescence for 

successful educational and occupational attainment in middle 

adulthood. Developmental Psychology, 47(4), 950–

960. https://doi.org/10.1037/a0023786 

Bednall, T. C., & James Kehoe, E. (2011). Effects of self-regulatory instructional aids on self-

directed study. Instructional Science, 39(2), 205–

226. https://doi.org/10.1007/s11251-009-9125-6 

Behar-Horenstein L.S. & Niu L. (2011). Teaching critical thinking skills in higher education: a 

review of the literature. Journal of College Teaching & Learning, 8(2). 

https://doi.org/10.19030/tlc.v8i2.3554 

Benedicto P., & Andrade R. (2022). Problem-Based Learning Strategies and Critical Thinking 

Skills among Pre-Service Teachers. International Journal of Science, 

Technology, Engineering and Mathematics. https://doi.org/10.53378/352885  

Bhadoria A. S, Agarwal S, Mehta A, Sharma R, Sinha S, Bhatia M, Gupta B, Saini LK, Goyal B, 

Hasan S,Negi G, Dhar P. (2024). Perceptions of Medical Students on 

Research Curriculum: A Cross-sectional Study.  Indian Journal of Community 

Health, 36(1):137-144. https://doi.org/10.47203/IJCH.2024.v36i01.022 

Boelen C. (2017). Coordinating medical education and health care systems: the power of the 

social accountability approach. Medical Education;52(1):96–102. 

https://doi.org/10.1111/medu.13394 

Browne, M. N. & Keeley, S. M. (2003): Asking the Right Questions. Prentice-Hall Publishers.  

Bryan, C. S & Babelay, A.M. (2009).  Building character: A model for reflective practice. 

Academic Medicine, 84:1283-1288. 

https://doi.org/10.1097/acm.0b013e3181b6a79c 

https://psycnet.apa.org/doi/10.1037/a0023786
https://psycnet.apa.org/doi/10.1007/s11251-009-9125-6
https://doi.org/10.53378/352885


52 
 

Burke, S. (2017). Cultivating critical thinking using virtual interactive case studies. Journal of 

Pediatric Nursing, 33:94-96. https://doi. org/10.1016/j.pedn.2016.12.001 

Cansoy, R. & Tütkoğlu, M.E. (2017). Examining the relationship between pre-service teachers’ 

critical thinking disposition, problem solving skills and teacher self-efficacy. 

Internatıonal Education Studies, 10(6), 23-35. 

https://doi.org/10.5539/ies.v10n6p23 

Carberry, C., McCombe, G., Tobin, H., Stokes, D., Last J., Bury G., & Cullen, W. R. (2021). 

Curriculum initiatives to enhance research skills acquisition by medical 

students: a scoping review. BMC Medical Education. 2021;21(1):312. 

https://doi.org/10.1186/s12909-021-02754-0 

Chan, Z. C. (2016). A systematic review on critical thinking in medical education. International 

Journal of Adolescent Medicine and Health, 30 (1). 

https://doi.org/10.1515/ijamh-2015-0117 

Clinton-Lisell, V. (2015). Examining associations between reading motivation and inference 

generation beyond reading comprehension skill. Reading Psychology, 36(6): 

473–498.  https://doi.org/10.1080/02702711.2014.892040 

Coulehan J., Granek I. A. (2012). Commentary: “I hope I’ll continue to grow”: Rubrics and 

reflective writing in medical education. Academic Medicine, 87:8-10 

Croskerry P. (2003). The importance of cognitive errors in diagnosis and strategies to minimize 

them. Academic Medicine, 78:77–78 

Daryazadeh, S., Yamani N., & Adibi P. (2020). A modified tool for “reflective practice” in 

medical education: Adaptation of the REFLECT rubric in Persian. DOAJ 

(DOAJ: Directory of Open Access Journals),9,24. 

doi.org/10.4103/jehp.jehp_532_19 

https://doi.org/10.1515/ijamh-2015-0117
https://doi.org/10.1080/02702711.2014.892040


53 
 

Carsin-Davis, S. (2012): Relationships between concept mapping and critical thinking skills of 

vocational nursing students: a dissertation presented in partial fulfillment of 

the requirements for the degree doctor of philosophy. 43(4):15 

https://eric.ed.gov/?id=ED545695  

Dennis, J. P., & Wal, J. S. V. (2010). Cognitive Flexibility Inventory (CFI, 20-Item 

CFI) [Databset]. In PsycTESTS Dataset. https://doi.org/10.1037/t35973-000 

Dent, J. A. & Harden, R. M. (2009). A practical guide for medical teachers. (3rd ed.). Edinburgh: 

Elsevier Health Sciences. 

 DeVoe, P. & Hess, M. L. (2018) Can research participation positively impact medical student 

research self-efficacy? MedEduPublish, 

7(4),251. https://doi.org/10.15694/mep.2018.0000251.1 

Elango, S., Jutti, R. C., & Lee, L. K. (2005). Portfolio as a learning tool: students' perspective. 

PubMed, 34(8), 511–514. https://pubmed.ncbi.nlm.nih.gov/16205830 

Elder, L., & Paul, R. (2010). Critical thinking: Competency standards essential for the cultivation 

of intellectual skills, part 1. Journal of Development Education, 34(2), 38–39  

Ennis, R. H. (2015). Critical Thinking: A Streamlined Conception. In M. Davies, & R. Barnett. 

(Eds.). The Palgrave Handbook of Critical Thinking in Higher Education (pp. 

31-47). NY: Palgrave Machmillan. 

Epstein, R. M., & Hundert, E. M (2002). Defining and assessing professional competence. JAMA, 

287 (2), 226. https://doi.org/10.1001/jama.287.2.226 

Facione P. (1990). Critical Thinking: A Statement of Expert Consensus for Purposes of 

Educational Assessment and Instruction. The California Academic Press, 

Millbrae, CA. (ERIC ED 315 423) 

https://psycnet.apa.org/doi/10.1037/t35973-000


54 
 

Facione, N. C., and Facione P. A. (2008). Critical Thinking and Clinical Judgment in the Health 

Sciences - An International Teaching Anthology. The California Academic 

Press, Millbrae CA. 

Fakhriyah, F., Rusilowati, A., Wiyanto, W., &Susilaningsih, E. (2021). Argument driven inquiry 

learning model: A systematic review. International Journal of Research in 

Education and Science, 767–784.https://doi.org/10.46328/ijres.2001  

Ferrés, C. (2017). El reto de plantear preguntas científicas investigables [The challenge of raising 

researchable scientific questions]. Revista Eureka sobre Enseñanzay 

Divulgación de las Ciencias [Eureka Magazine on Science Teaching and 

Dissemination], 14(2), 410-426. 

https://doi.org/10.25267/Rev_Eureka_ensen_divulg_cienc.2017.v14.i2.09 

Fiset, V. J. & Graham, I. D, & Davies, B. L. (2017).  Evidence-based practice in clinical nursing 

education: A scoping review. Journal of Nursing Education, 56(9):534–541. 

https://doi.org/10.3928/01484834-20170817-04 

Foley, G., & Timonen, V. (2014). Using grounded theory method to capture and analyze health 

care experiences. Health Services Research, 50(4), 1195–

1210. https://doi.org/10.1111/1475-6773.12275 

Fu. D. Q., Huang, Y.Q., Que, Y. H., Hong, Y., & Lin, J. Q. (2023).  Factors affecting the 

scientific research ability and the corresponding counter measures in clinical 

postgraduates. BMC Med Educ. 2023;23(1):309. 

Ghanizadeh, A. (2017). The interplay between reflective thinking, critical thinking, self-

monitoring, and academic achievement in higher education. Higher 

Education, 74(1), 101-114.  https://doi.org/10.1007/s10734-016-0031-y 

https://doi.org/10.3928/01484834-20170817-04


55 
 

Gogus, A. (2015). Re-conceptualizing Liberal Education in the 21st Century: The role of 

emerging technologies and STEAM fields in liberal education. In X. Ge, D. & 

Ifenthaler, J. M. Spector, Full Steam Ahead: Emerging Technologies for 

STEAM. New York: Springer. ISBN 10: 3319025724. 

Göğüş, A., Göğüş, N. G., & Bahadır, E. (2020). Intersections between Critical Thinking Skills 

and Reflective Thinking Skills toward Problem Solving. Pamukkale 

Üniversitesi Eğitim Fakültesi Dergisi (Journal of education), 49, 1–

19. https://doi.org/10.9779/pauefd.526407 

Halpern, D. (2014). Thought and knowledge: An introduction to critical thinking. (5th ed.). 

Psychology press. 

Harris, R. (2010). On the purpose of a liberal arts education. Retrieved from 

http://www.virtualsalt.com/libarted.htm 

Huang, G. C., Newman, L. R., & Schwartzstein, R. M. (2014). Critical Thinking in Health 

Professions Education: Summary and Consensus Statements of The 

Millennium Conference 2011. Teaching and Learning in Medicine, 26(1), 95-

102. https://doi.org/10.1080/10401334.2013.857 335 

Ibrahim, R. a. E. S., Shazly, M. M., & Saad, N. F. (2020). Critical Thinking Dispositions and 

Problem Solving Abilities among Nursing Students. Egyptian Journal of 

Health Care, 11(1), 161–175. https://doi.org/10.21608/ejhc.2020.74775 

Jeevanantham, L. S. (2012). Why teach critical thinking? Africa Education Review, 2(1),118-129. 

JetlLearn (2024). How Critical Thinking Skills Shape a Brighter Future for Kids. 

https://www.jetlearn.com/blog/criticalthinkingskills#:~:text=Explanation%20

Articulating%20the%20reasoning%20behind%20conclusions%20or%20decisi

https://doi.org/10.1080/10401334.2013.857%20335
https://doi.org/10.21608/ejhc.2020.74775
https://www.jetlearn.com/blog/criticalthinkingskills#:~:text=Explanation%20Articulating%20the%20reasoning%20behind%20conclusions%20or%20decisions,explanations%20help%20communicate%20complex%20ideas%20effectively%20and%20persuasively
https://www.jetlearn.com/blog/criticalthinkingskills#:~:text=Explanation%20Articulating%20the%20reasoning%20behind%20conclusions%20or%20decisions,explanations%20help%20communicate%20complex%20ideas%20effectively%20and%20persuasively


56 
 

ons,explanations%20help%20communicate%20complex%20ideas%20effectiv

ely%20and%20persuasively. 

Johnson, P. & Keier, K. (2010). Catching readers before they fall. Supporting readers who 

struggle, K-4. http://ci.nii.ac.jp/ncid/BB18600155  

Kaeppel, K. (2021). The influence of collaborative argument mapping on college students’ 

critical thinking about contentious arguments. Thinking Skills and 

Creativity, 40, 100809. https://doi.org/10.1016/j.tsc.2021.100809 

Karlina, A. (2022). STUDENTS’ PROBLEM-SOLVING ABILITY IN SOLVING 

MATHEMATICAL PROBLEMS BASED ON POLYA’S METHOD AS a 

CRITERION FOR MEASURING LEARNING RESULTS. Alifmatika, 4(2), 

176–191. https://doi.org/10.35316/alifmatika.2022.v4i2.176-191 

Kelkar, A., Bhandary, S., & Chacko, T. (2022). Addressing the need to develop critical thinking 

skills in the new competency-based medical education post graduate 

curriculum in pathology: Experience-sharing of the process of development 

and validation of script concordance test. Archives of Medicine and Health 

Sciences, 10(2), 160. https://doi.org/10.4103/amhs.amhs_227_22 

Kerr, P. (2022). Doing Critical Thinking to Others. Adaptive Learning in ELT. Retrieved 20, 01, 

2024 from https://adaptivelearninginelt.wordpress.com/2022/04/19/doing-

critical-thinking-to-others/ 

Lee, G. S. J., Chin, Y.H., Jiang, A.A., Mg, C. H., Nistala K.R.Y., Iyer, S. G, Lee, S. S., Chong, C. 

S., & Samarasekera, D. D. (2021). Teaching Medical Research to Medical 

Students: A Systematic Review. Medical Science Educator, 31(2), 945–62. 

https://doi.org/10.1007/s40670-020-01183-w 

https://www.jetlearn.com/blog/criticalthinkingskills#:~:text=Explanation%20Articulating%20the%20reasoning%20behind%20conclusions%20or%20decisions,explanations%20help%20communicate%20complex%20ideas%20effectively%20and%20persuasively
https://www.jetlearn.com/blog/criticalthinkingskills#:~:text=Explanation%20Articulating%20the%20reasoning%20behind%20conclusions%20or%20decisions,explanations%20help%20communicate%20complex%20ideas%20effectively%20and%20persuasively
https://doi.org/10.1016/j.tsc.2021.100809
https://adaptivelearninginelt.wordpress.com/2022/04/19/doing-critical-thinking-to-others/
https://adaptivelearninginelt.wordpress.com/2022/04/19/doing-critical-thinking-to-others/


57 
 

Levine, R.B., Kern, D. E., & Wright, S.M. (2007). The impact of prompted narrative writing 

during internship on reflective practice: A qualitative study. Advances in 

Health Sciences Education, 13:723-33. https://doi.org/10.1007/s10459-007-

9079-x 

Lucieer, S. M., Jonker, L., Visscher, C., Rikers, R. M., & Themmen, A. P (2015). Self-regulated 

learning and academic performance in medical education. Medical Teacher, 

38 (6),585-93. https://doi.org/10.3109/0142159x.2015.1073240 

Majerník, J., Kačmariková, A., Komenda, M., Kononowicz, A. A., Kocurek, A., Stalmach–

Przygoda, A., Balcerzak, Ł., Hege, I., & Ciureanu, I. (2021). Development 

and implementation of an online platform for curriculum mapping in medical 

education. Bio-Algorithms and Med-Systems, 18(1), 1–

11. https://doi.org/10.1515/bams-2021-0143 

Mann K., Gordon J., & MacLeod A. (2007b). Reflection and reflective practice in health 

professions education: a systematic review. Advances in Health Sciences 

Education, 14(4), 595–621. https://doi.org/10.1007/s10459-007-9090-2  

Marin, M.A., & De la Pava, L. (2017). Conceptions of Critical Thinking from University EFL 

Teachers. English Language Teaching, 10(7), 

78. https://doi.org/10.5539/elt.v10n7p78  

McBride, R. E., Xiang, P. & Wittenburg, D. (2014). Dispositions toward critical thinking: The 

preservice teacher's perspective. Teachers and Teaching: Theory and Practice, 

8(1), 29-40. https://doi.org/10.1080/13540600120110556 

Ménard L, Ratnapalan S. (2013). Teaching moment: reflection in medicine: models and 

application. PubMed. https://pubmed.ncbi.nlm.nih.gov/23341668  



58 
 

Miller, J. (2016). Hypothesis testing in the real world. Educational and Psychological 

Measurement, 77(4), 663–672. https://doi.org/10.1177/0013164416667984 

Misrom, N. S., Abdurrahman, M. S., Abdullah, A. H., Osman, S., Hamzah, M. H., & Fauzan, A. 

(2020). Enhancing students’ higher-order thinking skills (HOTS) through an 

inductive reasoning strategy using geogebra. International Journal of 

Emerging Technologies in Learning, 15(3), 156–179  

Modi, J. N., Anshu, Gupta, P., & Singh, T. (2015). Teaching and assessing clinical reasoning 

skills. Indian Pediatrics, 52(9), 787–794. https://doi.org/10.1007/s13312-015-

0718-7 

Mogea, T. (2023). Students’ Critical Thinking Ability in English Teaching and Learning. Jurnal 

Pendidikan Dan Sastra Inggris, 2(3), 157–

171. https://doi.org/10.55606/jupensi.v2i3.977  

Moser, A., & Korstjens, I. (2017). Series: Practical guidance to qualitative research. Part 1: 

Introduction. the European Journal of General Practice, 23(1), 271–

273. https://doi.org/10.1080/13814788.2017.1375093 

Natow, R. S. (2020). The use of triangulation in qualitative studies employing elite interviews. 

Qualitative Research, 20(2), 160–173. 

https://doi.org/10.1177/1468794119830077 

Negoescu, A. G. (2023). The value of critical thinking in the language classroom. Revista 

Academiei Forţelor Terestre, 28(4), 303–308. https://doi.org/10.2478/raft-

2023-0036 

Norman, G. (2005). Research in clinical reasoning: Past history and current trends. Medical 

Education, 39(4), 418–427. https://doi.org/10.1111/j.1365-2929.2005.02127.x  

https://doi.org/10.1177/0013164416667984
https://doi.org/10.1007/s13312-015-0718-7
https://doi.org/10.1007/s13312-015-0718-7
https://doi.org/10.1080/13814788.2017.1375093
https://doi.org/10.2478/raft-2023-0036
https://doi.org/10.2478/raft-2023-0036


59 
 

Parsons, A. S., Kon, R.H., Plews-Ogan, M., & Gusic, M. E. (2021). You can have both: 

Coaching to promote clinical competency and professional identity formation. 

Perspectives on Medical Education, 10(1), 57–

63. https://doi.org/10.1007/s40037-020-00612-1 

PAUL, R. (2005). The state of critical thinking today. New directions for community colleges, 

2005(130), 27–38. https://doi.org/10.1002/cc.193  

Pérez, M. L. R., Martínez, H. a. A., Espinoza, R. S., & Lugo-Armenta, J. G. (2023). Exploring 

challenges and strategies in teaching hypothesis testing to engineering 

students from the perspective of educators. Eurasia Journal of Mathematics, 

Science and Technology Education, 19(12), em2371. 

https://doi.org/10.29333/ejmste/13865 

Petress, K. (2004). Critical thinking: An extended definition.  Education 3-13, 124(3), 

461. https://eric.ed.gov/?id=EJ698515 

Phan, H. P. (2007). An Examination of Reflective Thinking, Learning Approaches, and Self‐

Efficacy Beliefs at the University of the South Pacific: A path analysis 

approach. Educational Psychology, 27(6), 789–806. 

https://doi.org/10.1080/01443410701349809 

Prosser, M., & Sze, D. M. (2013). Problem-based learning: Student learning experiences and 

outcomes. Clinical Linguistics & Phonetics, 28(1–2), 131–

142. https://doi.org/10.3109/02699206.2013.820351 

Purnami, W., Sarwanto, S., Suranto, S., Suyanti, R. D., & Mocerino, M. (2021).Investigation of 

science technology ecocultural society (STEcS) model to enhance eco critical 

thinking skills. Journal of Innovation in Educational and Cultural Research, 

2(2), 77–85.  https://doi.org/10.46843/jiecr.v2i2.40 

https://doi.org/10.1007/s40037-020-00612-
https://eric.ed.gov/?id=EJ698515


60 
 

Quitadamo, I. J., & Kurtz, M.J. Learning to improve: using writing to increase critical thinking 

performance in general education biology. CBE- Life Sciences 

Education, 6(2), 140–154. https://doi.org/10.1187/cbe.06-11-0203  

Qureshi, H., & Ünlü, Z. (2020). Beyond the Paradigm Conflicts: A Four-Step Coding Instrument 

for Grounded Theory. International Journal of Qualitative Methods, 19, 

160940692092818. https://doi.org/10.1177/1609406920928188 

Roets, L., & Maritz, J. (2017). Facilitating the development of higher-order thinking skills 

(HOTS) of novice nursing postgraduates in Africa. Nurse Education Today, 

49, 51–56. https://doi.org/10.1016/j.nedt.2016.11.005 

Sadidi & Pospiech (2021). Developing students' likelihood and uncertainty analysis in particle 

physics. Conference paper. European science education research association. 

Retrieved from 

https://www.researchgate.net/publication/349822339_DEVELOPING_STUD

ENTS'_CRITICAL_THINKING_LIKELIHOOD_AND_UNCERTAINTY_A

NALYSIS_IN_PARTICLE_PHYSICS 

Sandling J. (2023). Q methodology: complete beginner’s guide. https://jonathansandling.com/q-

methodology-complete-beginners-guide/?utm_content=cmp-true 

Saleh, S. E. (2019). CRITICAL THINKING AS a 21st CENTURY SKILL: CONCEPTIONS, 

IMPLEMENTATION AND CHALLENGES IN THE EFL 

CLASSROOM. European Journal of Foreign Language 

Teaching. https://doi.org/10.46827/ejfl.v0i0.2209 

SAMUEL, D. F. (2019). Critical Thinking in Science and Technology: Importance, Rationale, 

and Strategies. Handbook of Research on Critical Thinking and Teacher 

Education Pedagogy. IGI Global. 

https://doi.org/10.1187/cbe.06-11-0203
https://www.researchgate.net/publication/349822339_DEVELOPING_STUDENTS'_CRITICAL_THINKING_LIKELIHOOD_AND_UNCERTAINTY_ANALYSIS_IN_PARTICLE_PHYSICS
https://www.researchgate.net/publication/349822339_DEVELOPING_STUDENTS'_CRITICAL_THINKING_LIKELIHOOD_AND_UNCERTAINTY_ANALYSIS_IN_PARTICLE_PHYSICS
https://www.researchgate.net/publication/349822339_DEVELOPING_STUDENTS'_CRITICAL_THINKING_LIKELIHOOD_AND_UNCERTAINTY_ANALYSIS_IN_PARTICLE_PHYSICS


61 
 

Sandars, J. (2009). The use of reflection in medical education: AMEE Guide No. 44. Medical 

Teacher, 31(8), 685–695. https://doi.org/10.1080/01421590903050374 

Sedgwick, P. (2023). Teaching Null Hypothesis Significance Testing (NHST) in the Health 

Sciences: The Significance of Significance. In Springer eBooks (pp. 31–

42). https://doi.org/10.1007/978-3-031-26010-0_4 

Scott, C., & Medaugh, M. (2017). Axial coding. The International Encyclopedia of 

Communication Research Methods, 1–

2. https://doi.org/10.1002/9781118901731.iecrm0012 

Shin, S., Park, J. H., & Kim, J. H. (2015). Effectiveness of patient simulation in nursing 

education: Meta-analysis. Nurse Education Today, 35(1), 176– 182. 

https://doi.org/10.1016/j.nedt.2014.09.009 

Simon M. & Al-Ghailani A.(2023). Implementation of Reflective Practice through E-Portfolios 

in Behavioural Science Teaching for Undergraduate Medical Students: An 

Evaluation of Self-Directed Learning Using the Garrison Model. Education in 

Medicine Journal. 15(3), 17–27. https://doi.org/10.21315/eimj2023.15.3.2 

Singh, M. K., & Butola, K. S. (2024). Correlations between Critical Thinking and Problem-

Solving skills in Critical Situations among nursing students. International 

Journal of Health Sciences and Research, 14(2), 118–

124. https://doi.org/10.52403/ijhsr.20240215 

Soltani, A., Mafinejad, M. K., Tajik, M., Moosapour, H., Bayat, T., & Mohseni, F. (2021). 

Effects of a curriculum integrating critical thinking on medical students’ 

critical thinking ability in Iran: a quasi-experimental study. Journal of 

Educational Evaluation for Health Professions, 18, 

14. https://doi.org/10.3352/jeehp.2021.18.14 

https://doi.org/10.1007/978-3-031-26010-0_4
https://doi.org/10.3352/jeehp.2021.18.14


62 
 

Songsil, W., Pongsophon, P., Boonsoong, B., & Clarke, A. (2019). Developing scientific 

argumentation strategies using revised argument-driven inquiry (rADI) in 

science classrooms in Thailand. Asia-Pacific Science Education, 5(7), 1–22. 

https://doi.org/10.1186/s41029-019-0035-x  

Stacpoole, P. W., Fisher, W. R., Flotte, T. R., Geiser, E. A, Theriaque, D. W., Hutson, A. D. 

(2001). Teaching hypothesis-oriented thinking to medical students: the 

University of Florida’s clinical investigation program. Academic 

Medicine, 76(3), 287–292. https://doi.org/10.1097/00001888-200103000-

00022  

Stanford Medicine, (2024).  Competencies and Objectives for Medical Student Education. 

https://med.stanford.edu/md/mdhandbook/section-2-general-standards/2-1--

competencies-and-objectives-for-medical-student-education.html 

Stone, C., Dogbey, G., Klenzak, S., Fossen, K., Tan, B., & Brannan, G. D. (2018). Contemporary 

global perspectives of medical students on research during undergraduate 

medical education: a systematic literature review. Medical Education 

Online, 23(1), 1537430. https://doi.org/10.1080/10872981.2018.1537430 

Strauss, A., & Corbin, J. (1998). Basics of qualitative research techniques. 

Tan, R., Ting, J. J. Q., Hong, D. Z., Lim, A. H., Ong, Y. T., Pisupati, A., Chong, E. J. X., Chiam, 

M., Lee, A. S. I., Tan, L. H. S., Chin, A., Wijaya, L., Fong, W., & Krishna, L. 

K. R. (2022). Medical Student Portfolios: A Systematic Scoping 

Review. Journal of Medical Education and Curricular Development, 9, 

238212052210760. https://doi.org/10.1177/23821205221076022 

Tanner, D. (2016). Jean Piaget’s debt to John Dewey. AASA Journal of Scholarship and Practice, 

13(1), 9–25. 

https://doi.org/10.1080/10872981.2018.1537430


63 
 

Tapper, J. (2004). Student perceptions of how critical thinking is embedded in a degree program. 

Higher Education Research and Development, 23(2), 199–222. 

https://doi.org/10.1080/0729436042000206663 

The peak performance center (2024). Learning taxonomies. 

https://thepeakperformancecenter.com/educational-learning/thinking/blooms-

taxonomy/learning-taxonomies/ 

Tippit, T. L., Chi, I., & Servey, J. T. (2024). A model curriculum for new faculty coaches in 

undergraduate medical education. Journal of Medical Education and 

Curricular Development, 11. https://doi.org/10.1177/23821205231217896 

 

Torralba, K. D., Jose, D., & Katz, J. D. (2020). Competency-based medical education for the 

clinician-educator: the coming of Milestones version 2. Clinical 

Rheumatology, 39(6), 1719–1723. https://doi.org/10.1007/s10067-020-04942-

7 

Trowbridge, R. L., Rencic, J. J., & Durning, S. J. (2015). Teaching clinical reasoning. American 

College 

Tsingos, C., Bosnic‐Anticevich, S., Lonie, J. M., & Smith, L. (2015). A model for assessing 

reflective practices in pharmacy education. American Journal of 

Pharmaceutical Education, 79(8), 124. https://doi.org/10.5688/ajpe798124 

Tsingos, C., Bosnic‐Anticevich, S., & Smith, L. (2014). Reflective Practice and its Implications 

for pharmacy Education. American Journal of Pharmaceutical Education, 

78(1), 18. https://doi.org/10.5688/ajpe78118 

Van Dijk, E. E., Van Tartwijk, J., Van Der Schaaf, M. F., & Kluijtmans, M. (2020). What makes 

an expert university teacher? A systematic review and synthesis of 

https://doi.org/10.1080/0729436042000206663
https://doi.org/10.1177/23821205231217896


64 
 

frameworks for teacher expertise in higher education. Educational Research 

Review, 31, 100365. https://doi.org/10.1016/j.edurev.2020.100365 

Vančíková, K. & Hanesova, D. (2023). Development of critical thinking - wishful thinking or 

reality in elementary schools. Education and New Developments. 

https://doi.org/10.36315/2023v1end133 

Veine, S., Anderson, M. K., Andersen, N. H., Espenes, T. C., Søyland, T. B., Wallin, P., & 

Reams, J. (2019). Reflection as a core student learning activity in higher 

education - Insights from nearly two decades of academic 

development. International Journal for Academic Development, 25(2), 147–

161. https://doi.org/10.1080/1360144x.2019.1659797 

Victor-Chmil, J. (2013). Critical thinking versus clinical reasoning versus clinical judgment. 

Nurse Educator, 38(1), 34–36. https://doi.org/10.1097/nne.0b013e318276dfbe 

Wald, H. S., Borkan, J., Taylor, J., Anthony, D., & Reis, S. (2012). Fostering and evaluating 

reflective capacity in medical education: Developing the REFLECT rubric for 

assessing reflective writing. Academic Medicine, 87(1), 41–50. 

https://doi.org/10.1097/acm.0b013e31823b55fa 

Widana, I. W., Parwata, I. M. Y., Parmithi, N. N., Jayantika, I. G. A. T., Sukendra, K.,& 

Sumandya, I. W. (2018). Higher order thinking skills assessment towards 

critical thinking on mathematics lesson. International Journal of Social 

Sciences and Humanities (IJSSH), 2(1), 24–32.  

Wiedemann, A. U., Lippke, S., Reuter, T., Ziegelmann, J. P., & Schwarzer, R. (2011). How 

planning facilitates behaviour change: Additive and interactive effects of a 

randomized controlled trial. European Journal of Social Psychology, 41(1), 

42–51. https://doi.org/10.1002/ejsp.724 

https://doi.org/10.36315/2023v1end133


65 
 

Williams, R.A., Zdravkovich, V., & Engleberg, I. (2002). Liberal education. Why now? Why for 

all? Liberal Education, Fall 2002, 34-41 

Wittich, C. M., Reed, D. A., McDonald, F. S., Varkey, P., & Beckman, T. J. (2010). Perspective: 

Transformative Learning: A framework using critical reflection to link the 

improvement competencies in graduate medical education. Academic 

Medicine, 85(11), 1790–1793. https://doi.org/10.1097/acm.0b013e3181f54eed 

Wright, B., & Mynett, J. R. (2019). Training medical students to manage difficult circumstances- 

a curriculum for resilience and resourcefulness? BMC Medical Education, 

19(1). https://doi.org/10.1186/s12909-019-1712-x 

Yoo, M. S., & Park, J. H. (2014). Effect of case-based learning on the development of graduate 

nurses’ problem-solving ability. Nurse Education Today, 34(1), 47–51. 

https://doi.org/10.1016/j.nedt.2013.02.014 

Yun, B., Qian, S., Cai, Y., Lian, C., Qu, C., & Han, L. (2020). The effectiveness of different 

teaching methods on medical or nursing students. Medicine, 99(40), e21668. 

https://doi.org/10.1097/md.0000000000021668 

 

 

 

 

 

 

 

 

https://doi.org/10.1016/j.nedt.2013.02.014


66 
 

List of abbreviations 

PBL- problem-based learning 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



67 
 

List of tables 

Table 1: Research timeline 

Table 2: Categorization of concepts 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



68 
 

 

List of figures 

Figure 1: Core critical thinking skills based on Facione (2011) and Halpern (2014) models 

Figure 2: Blooms taxonomy 

Figure 3: Six step approach for medical education curriculum development 

Figure 4: A paradigmatic model of axial coding 

Figure 5: A paradigmatic model of selective coding 

 


