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Reasoning processes in clinical reasoning: from the 
perspective of cognitive psychology
Hyoung Seok Shin

Department of Medical Education, Korea University College of Medicine, Seoul, Korea

Clinical reasoning is considered a crucial concept in reaching medical decisions. This paper reviews the reasoning processes involved
in clinical reasoning from the perspective of cognitive psychology. To properly use clinical reasoning, one requires not only domain 
knowledge but also structural knowledge, such as critical thinking skills. In this paper, two types of reasoning process required 
for critical thinking are discussed: inductive and deductive. Inductive and deductive reasoning processes have different features 
and are generally appropriate for different types of tasks. Numerous studies have suggested that experts tend to use inductive 
reasoning while novices tend to use deductive reasoning. However, even experts sometimes use deductive reasoning when facing 
challenging and unfamiliar problems. In clinical reasoning, expert physicians generally use inductive reasoning with a holistic viewpoint
based on a full understanding of content knowledge in most cases. Such a problem-solving process appears as a type of 
recognition-primed decision making only in experienced physicians’ clinical reasoning. However, they also use deductive reasoning 
when distinct patterns of illness are not recognized. Therefore, medical schools should pursue problem-based learning by providing
students with various opportunities to develop the critical thinking skills required for problem solving in a holistic manner.
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Introduction

It is hard to describe clinical reasoning in a sentence, 

because it has been studied by a number of researchers 

from various perspectives, such as medical education, 

cognitive psychology, clinical psychology, and so forth, 

and they have failed to reach an agreement on its basic 

characteristics [1]. Accordingly, clinical reasoning has 

been defined in various ways. Some researchers defined 

clinical reasoning as a crucial skill or ability that all 

physicians should have for their clinical decision 

making, regardless of their area of expertise [2,3]. Others 

focused more on the processes of clinical reasoning; 

thus, they defined it as a complex process of identifying 

the clinical issues to propose a treatment plan [4-6]. 

However, these definitions are not so different. Taking 

this into account, it can be concluded that clinical 

reasoning is used to analyze patients’ status and arrive at 

a medical decision so that doctors can provide the proper 

medical treatment.

  In reality, properly working clinical reasoning requires 

three domains of knowledge: diagnostic knowledge, 

etiological knowledge, and treatment knowledge [6]. 

http://crossmark.crossref.org/dialog/?doi=10.3946/kjme.2019.140&domain=pdf&date_stamp=2019-12-01
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From the perspective of cognitive psychology, structural 

knowledge is needed to integrate domain knowledge and 

find solutions based on the learner’s prior knowledge and 

experience [7], and structural knowledge can be con-

structed as a form of mental model by understanding the 

relations between the interconnected factors involved in 

clinical issues [8,9]. In this cognitive process, critical 

thinking skills such as causal reasoning and systems 

thinking can play a pivotal role in developing deeper 

understanding of given problem situations. Causal 

reasoning is the ability to identify causal relationships 

between sets of causes and effects [10]. Causality often 

involves a series or chain of events that can be used to 

infer or predict the effects and consequences of a 

particular cause [10-13]. Systems thinking is a thinking 

paradigm or conceptual framework where understanding 

is defined in terms of how well one is able to break a 

complex system down into its component parts [14,15]. It 

is based on the premise that a system involves causality 

between factors that are parts of the system as a whole 

[14]. Systems thinking is a process for achieving a 

deeper understanding of complex phenomena that are 

composed of components that are causally interrelated 

[14-16]. As a result, causal reasoning and systems 

thinking are skills that can help people to better 

understand complex phenomena in order to arrive at 

effective and targeted solutions that address the root 

causes of complex problems [10,12,15].

  If cognitive skills work properly, one can make correct 

decisions all of the time. However, human reasoning is 

not always logical, and people often make mistakes in 

their reasoning. The more difficult the problems with 

which they are presented, the more likely they are to 

choose wrong answers that are produced by errors or 

flaws in the reasoning process [17,18]. Individual 

differences in reasoning skills—such as systems thinking, 

causal reasoning, and thinking processes—may influence 

and explain observed differences in their understanding. 

Therefore, to better assist learners in solving problems, 

instructors should focus more on facilitating the 

reasoning skills required to solve given problems 

successfully.

  In this review paper, the author focuses on the 

reasoning processes involved in clinical reasoning, given 

that clinical reasoning is considered as a sort of 

problem-solving process. Therefore, this paper intro-

duces concepts related to the reasoning processes 

involved in clinical reasoning and their influences on 

novices and experts in the field of medical education 

from the perspective of cognitive psychology. Then, 

based on the contents discussed, the author will be able 

to propose specific instructional strategies associated 

with reasoning processes to improve medical students’ 

reasoning skills to enhance their clinical reasoning.

Concepts and nature of reasoning 
processes

  Generally, reasoning processes can be categorized into 

two types: inductive/forward and deductive/backward 

[19]. In an inductive reasoning process, one observes 

several individual facts first, then makes a conclusion 

about a premise or principle based on these facts. Yet 

there may be the possibility that a conclusion is not true 

even though a premise or principle in support of that 

conclusion is true, because the conclusion is generalized 

from the facts observed by the learner, but the learner 

does not observe all relevant examples [20].

  In general, in a deductive reasoning process, according 

to Johnson-Laird [20], one establishes a mental model or 

a set of models to solve given problems considering 

general knowledge and principles based on a solid 

foundation. Then, one makes a conclusion or finds a 
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solution based on the mental model or set of models. To 

verify a mental model, one needs to check the validity 

of the conclusions or solutions by searching for coun-

terexamples. If one cannot find any counterexamples, 

the conclusions can be accepted as true and the solutions 

as valid. Consequently, the initial mental model or set of 

models can be used for deductive reasoning.

  Anderson [17] proposed three different ways of solv-

ing complex problems: means-ends analysis, working 

backward, and planning by simplification. A means-ends 

analysis is a process that gets rid of differences between 

the current state and the ideal state in order to determine 

sub-goals in solving problems, and the process can be 

repeated until the major goal is achieved [21-23]. It can 

be considered an inductive reasoning process, because 

the distinct feature of means-ends analysis where it 

achieves sub-goals in consecutive order is similar to 

inductive reasoning. Working backward is addressed as 

an opposite concept to means-ends analysis [17], be-

cause it needs to set up a desired result to find causes by 

measuring the gap between the current state and the 

ideal state; then, this process is repeated until the root 

causes of a problem are identified. According to 

Anderson [17], means-ends analysis (inductive reason-

ing) is more useful in finding a solution quickly when a 

limited number of options are given or many sub-goals 

should be achieved for the major goal; whereas working 

backward (deductive reasoning) spends more time 

removing wrong answers or inferences to find the root 

causes of a problem. In conclusion, inductive and 

deductive reasoning processes have different features 

and can play different roles in solving complex 

problems.

The use of reasoning processes

  A number of researchers across different fields have 

used inductive and deductive approaches as reasoning 

processes to solve complex problems or complete tasks. 

For example, Scavarda et al. [24] used both approaches 

in their study to collect qualitative data through 

interviews with experts, and they found that experts with 

a deductive approach used a top-down approach and 

those with an inductive approach used a bottom-up 

approach to solve a given problem. In a study of 

Overmars et al. [25], the results showed that a deductive 

approach explicitly illustrated causal relations and 

processes in 39 geographic contexts and it was 

appropriate for evaluating various possible scenarios; 

whereas an inductive approach presented associations 

that did not guarantee causality and was more useful for 

identifying relatively detailed changes.

  Sharma et al. [26] found that inductive or deductive 

approaches can both be useful depending on the 

characteristics of the tasks and resources available to 

solve problems. An inductive approach is considered a 

data-driven approach, which is a way to find possible 

outcomes based on rules detected from undoubted facts 

[26]. Therefore, if there is a lot of available data and an 

output hypothesis, then it is effective to use an inductive 

approach to discover solutions or unexpected and 

interesting findings [26,27]. An inductive approach 

makes it possible to directly reach conclusions via 

thorough reasoning that involves the following pro-

cedures: (1) recognize, (2) select, and (3) act [28]. These 

procedures are recurrent, but one cannot know how long 

they should be continued to complete a task, because a 

goal is not specified [26]. Consequently, an inductive 

approach is useful when analyzing an unstructured data 

set or system [29].
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Table 1. Features of Inductive and Deductive Reasoning Processes

Inductive reasoning Deductive reasoning
Information processing Bottom-up Top-down
Reasoning direction Forward Backward
Data processing strategies Data driven Goal driven
Appropriate data type Unstructured data Well-structured data
Appropriate task type Exploratory tasks Diagnostic and classification tasks
How to reach a conclusion Collecting evidence from cases then building a general 

principle (specific cases → general principle)
Setting up a hypothesis then reaching a logical 

conclusion (hypothesis → cases)
Validity of conclusion A conclusion can be false even if all the premises 

are true
A conclusion cannot be false if the premises are true

Required ability The ability to recognize meaningful patterns and 
connections

The ability to logically reason

Purpose of reasoning Formation of hypotheses and theories Prediction of consequences
The classification according to the reasoning processes in the table is dichotomous, but they do not always follow this classification absolutely. This 
means that each reasoning process shows such tendencies.

  On the other hand, a deductive approach sets up a 

desired goal first, then finds a supporting basis—such as 

information and rules—for the goals [26]. For this, a 

backward approach, which is considered deductive 

reasoning, gradually gets rid of things proved un-

necessary for achieving the goal while reasoning; 

therefore, it is regarded as a goal-driven approach [28]. 

If the output hypothesis is limited and it is necessary to 

find supporting facts from data, then a deductive 

approach would be effective [26,28]. This implies that a 

deductive approach is more appropriate when a system 

or phenomenon is well-structured and relationships 

between the components are clearly present [29]. Table 

1 shows a summary of the features and differences of the 

inductive and deductive reasoning processes.

  Considering the attributes of the two reasoning 

processes, an inductive approach is effective for 

exploratory tasks that do not have distinct goals—for 

example, planning, design, process monitoring, and so 

on, while a deductive approach is more useful for 

diagnostic and classification tasks [26]. In addition, an 

inductive approach is more useful for discovering 

solutions from an unstructured system. On the other 

hand, a deductive approach can be better used to identify 

root causes in a well-structured context. While both 

reasoning approaches are useful in particular contexts, it 

can be suggested that inductive reasoning is more 

appropriate than deductive reasoning in clinical 

situations, which focus on diagnosis and treatment of 

diseases rather than on finding their causes.

Reasoning processes by novices and 
experts

  As mentioned above, which reasoning process is more 

effective for reaching conclusions can be generally 

determined depending on the context and purpose of the 

problem solving. In reality, however, learners’ choices 

are not always consistent with this suggestion, because 

they are affected not only by the problem itself, but also 

by the learner. Assuming that learners or individuals can 

be categorized into two types, novices and experts, based 

on their level of prior knowledge and structural 

knowledge, much research has shown that novices and 

experts use a different reasoning process for problem 

solving. For example, in a study of Eseryel et al. [30], 

novice instructional designers who possessed theoretical 

knowledge but little experience showed different 

patterns of ill-structured problem solving compared to 
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experts with real-life experience. Given that each 

learner has a different level of prior knowledge relating 

to particular topics and critical thinking skills, selecting 

the proper reasoning process for each problem is quite 

complex. This section focuses on which reasoning 

process an individual uses depending on their content 

and structural knowledge.

  Numerous studies have examined which reasoning 

processes are used by experts, who have sufficient 

content and structural knowledge, and novices, who have 

little content and structural knowledge, for problem 

solving. The result of a study of Hong et al. [31] showed 

that children generally performed better when using 

cause-effect inferences (inductive approach) than effect- 

cause inferences (considered a deductive approach). 

According to Anderson [17], people are faced with some 

difficulties when they solve problems using induction. 

The first difficulty is in formulating proper hypotheses 

and the second is that people do not know how to 

interpret negative evidence when it is given and reach a 

conclusion based on that evidence [17]. Nevertheless, 

most students use a type of inductive reasoning to solve 

problems that they have not previously faced [32]. Taken 

together, the studies suggest that novices generally 

prefer an inductive approach to a deductive approach for 

solving problems because they may feel comfortable and 

natural using an inductive approach but tend to 

experience difficulties during problem-solving pro-

cesses. From these findings, it can be concluded that 

novices are more likely to use inductive reasoning, but 

it is not always productive.

  Nevertheless, there is still a controversy about which 

reasoning processes are used by experts or novices [33]. 

For example, experts in specific domains use an in-

ductive approach to solving problems, but novices, who 

have a lower level of prior knowledge in specific 

domains, tend to use a deductive approach [23]. In 

contrast, according to Smith [34], studies in which more 

familiar problems were used concluded that experts 

preferred an inductive approach, whereas in studies that 

employed relatively unfamiliar problems that required 

more time and effort to solve, experts tended to prefer 

a deductive approach. In line with this finding, in 

solving physics problems, experts mostly used inductive 

reasoning that was faster and had fewer errors for 

problem solving only when they encountered easy or 

familiar problems where they could gain a full under-

standing of the situation quickly, but novices took more 

time to deductively reason by planning and solving each 

step in the process of problem solving [35].

  Assuming that an individual’s prior knowledge consists 

of content knowledge such as knowledge of specific 

domains as well as structural knowledge such as the 

critical thinking skills required for problem solving in 

the relevant field, it seems experts use an inductive 

approach when faced with relatively easy or familiar 

problems; while a deductive approach is used for 

relatively challenging, unfamiliar, or complex problems. 

In the case of novices, it may be better to use deductive 

reasoning for problem solving considering that they have 

a lower level of prior knowledge and that even experts 

use deductive reasoning to solve complex problems.

Inductive and deductive reasoning in 
clinical reasoning

  In medicine, concepts of inductive and deductive 

reasoning apply to gathering appropriate information 

and making a clinical diagnosis considering that the 

medical treatment process is a form of problem solving. 

Inductive reasoning is used to make a diagnosis by 

starting with an analysis of observed clinical data 

[36,37]. Inductive reasoning is considered as scheme- 
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inductive problem solving in medicine [36], because in 

inductive reasoning, one first constructs his/her scheme 

(also considered a mental model) based on one’s ex-

periences and knowledge. It is generally used for a 

clinical presentation-based model, which has been most 

recently applied to medical education [38].

  In contrast, deductive reasoning entails making a 

clinical diagnosis by testing hypotheses based on sys-

tematically collected data [39]. Deductive reasoning is 

considered an information-gathering method, because 

one constructs a hypothesis first then finds supporting or 

refuting facts from data [36,40]. It has been mostly used 

for discipline-based, system-based, and case-based 

models in medical education [38].

Inductive and deductive reasoning by 
novice and expert physicians

  A growing body of research explores which reasoning 

processes are mainly used by novices and experts in 

clinical reasoning. Novice physicians generally use 

deductive reasoning, because limited knowledge restricts 

them from using deductive reasoning [1,38]. Also, it is 

hard to consider deductive reasoning as an approach 

generally used by experts, since they do not repeatedly 

test a hypothesis based on limited knowledge in order to 

move on to the next stage in the process of problem 

solving [38]. Therefore, it seems that deductive 

reasoning is generally used by novices, while inductive 

reasoning is used by expert physicians in general. 

However, this may be too conclusive and needs to be 

further examined in the context of clinical reasoning.

In clinical reasoning, inductive reasoning is more in-

tuitive and requires a holistic view based on a full 

understanding of content knowledge, including de-

clarative and procedural knowledge, but also structural 

knowledge; thus, it occurs only when physicians’ 

knowledge structures of given problems are highly 

organized [38]. Expert physicians recognize particular 

patterns of symptoms through repeated application of 

deductive reasoning, and the pattern recognition process 

makes it possible for them to apply inductive reasoning 

when diagnosing patients [10]. As experts automate a 

number of cognitive sequences required for problem 

solving in their own fields [35], expert physicians 

automatically make appropriate diagnoses following a 

process of clinical reasoning when they encounter 

patients who have familiar or typical diseases. Such a 

process of problem solving is called recognition-primed 

decision making (RPDM) [41,42]. It is a process of 

finding appropriate solutions to ill-structured problems 

in a limited timeframe [10]. In RPDM, expert physicians 

are aware of what actions should be taken when faced 

with particular situations based on hundreds of prior 

experiences [10]. These prior experiences are called 

illness scripts in diagnostic medicine [10], and this is a 

concept similar to a mental model or schema in problem 

solving.

  However, expert physicians do not always use in-

ductive reasoning in their clinical reasoning. Jonassen 

[10] categorized RPDM into three forms of variations in 

problem solving by experts, and the first form of 

variation is the simplest and easiest one based on 

inductive reasoning, as mentioned above. The second 

type of variation occurs when an encountered problem is 

somewhat atypical [10]. Even expert physicians are not 

always faced with familiar or typical diseases when 

treating patients. Expert physicians’ RPDM does not 

work automatically when faced with atypical symptoms, 

because they do not have sufficient experiences relevant 

to the atypical symptoms. In this case, it can be said that 

they have weak illness scripts or mental models of the 

given symptoms. In the second variation, experts need 



Hyoung Seok Shin : Reasoning processes in clinical reasoning

 

305

more information and will attempt to connect it to their 

prior knowledge and experiences [10]. Deductive rea-

soning is involved in this process so that problem solvers 

can test their hypotheses in order to find new patterns 

and construct new mental models based on the newly 

collected data and previous experiences. The third 

variation of RPDM is when expert physicians have no 

previous experience or prior knowledge of given pro-

blem situations; in other words, no illness script or 

mental model [10]. Jonassen [10] argued that a mental 

simulation is conducted to predict the consequences of 

various actions by experts in the third variation. This 

process inevitably involves repetitive deductive reason-

ing to test a larger number of hypotheses when making 

a diagnosis.

  Similarly, from the perspective of dual process theory 

as a decision-making process, decision making is clas-

sified into two approaches based on the reasoning style: 

type 1 and type 2 (or system 1 and system 2) [43,44]. 

According to Croskerry [44], the type 1 decision-making 

process is intuitive and based on experiential-inductive 

reasoning, while type 2 is an analytical and hypothetico- 

deductive decision-making process [44,45]. A feature 

that distinguishes the two processes is whether a 

physician who encounters a patient’s symptoms succeeds 

in pattern recognition. If a physician recognizes pro-

minent features of the visual presentation of illness, type 

1 processes (or system 1) are operated automatically, 

whereas type 2 (or system 2) processes work if any 

distinct feature of illness presentation is not recognized 

[44].

  Only experienced expert physicians can use RPDM 

[10,46] or type 1 and 2 processes [43], because it can 

occur solely based on various experiences and a wide 

range of prior knowledge that can be gained as a result 

of a huge amount of deductive reasoning since they were 

novices. Consequently, it can be concluded that expert 

physicians generally use more inductive reasoning when 

they automatically recognize key patterns of given 

problems or symptoms, while sometimes they also use 

deductive reasoning when they additionally need pro-

cesses of hypothesis testing to recognize new patterns of 

symptoms.

Conclusion

  From the perspective of cognitive processes, clinical 

reasoning is considered as one of the decision-making 

processes that finds the best solutions to patients’ 

illnesses. As a form of decision making for problem 

solving, two reasoning processes have been considered: 

inductive and deductive reasoning. Deductive reasoning 

can be used to make a diagnosis if physicians have 

insufficient knowledge, sufficient time, and the ability to 

analyze the current status of their patients. However, in 

reality, it is inefficient to conduct thorough deductive 

reasoning at each stage of clinical reasoning because 

only a limited amount of time is allowed for both 

physicians and patients to reach a conclusion in most 

cases. A few researchers have suggested that using 

deductive reasoning is more likely to result in diagnostic 

errors than inductive reasoning, because evidence-based 

research, such as deductive reasoning, focuses mainly on 

available and observable evidence and rules out the 

possibility of any other possible factors influencing the 

patient’s symptoms [37,38]. However, when a physician 

encounters unfamiliar symptom and the degree of 

uncertainty is high, deductive reasoning is required to 

reach the correct diagnosis through analytical and slow 

diagnostic processes by collecting data from resources 

[44]. Taken together, in order to make the most of a 

limited timeframe and reduce diagnostic errors, phy-

sicians should be encouraged to use inductive reasoning 
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in their clinical reasoning as far as possible given that 

patterns of illness presentation are recognized.

  Unfortunately, it is not always easy for novice phy-

sicians to apply inductive or deductive reasoning in all 

cases. Expert physicians have sufficient capabilities to 

use both inductive and deductive reasoning and can also 

automate their clinical reasoning based on inductive 

reasoning, because they have already gathered the wide 

range of experiences and knowledge required to diagnose 

various symptoms. Novice physicians should make a 

greater effort to use inductive reasoning when making 

diagnoses; however, it takes experiencing countless 

deductive reasoning processes to structure various illness 

scripts or strong mental models until they reach a 

professional level. As a result, teaching not only clinical 

reasoning as a whole process but also the critical 

thinking skills required for clinical reasoning is impor-

tant in medical schools [47]. For this, medical schools 

should pursue problem-based learning by providing 

students with various opportunities to gain content 

knowledge as well as develop the critical thinking skills

—such as data analysis skills, metacognitive skills, causal 

reasoning, systems thinking, and so forth—required for 

problem solving in a holistic manner so that they can 

improve their reasoning skills and freely use both 

inductive and deductive approaches in any context. 

Further studies will be reviewed to provide detailed 

guidelines or teaching tips on how to develop medical 

students’ critical thinking skills.
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