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Objective: To explore the effect of a template case report based on cognitive task analysis 
on the emergency thinking ability of resident doctors in standardized training.
Methods: The doctors were split into two groups, according to the date they joined the 
emergency department (n = 40, each group): the observation and control groups. In the 
observation group, the resident doctors’ teachers in standardized training adopted the cogni-
tive task analysis method to determine the primary links of emergency thinking, made case 
templates, and carried out training based on the case template report. In the control group, 
traditional teaching methods were used by the teachers.
Results: In the observation and control groups, the scores at departure were 88.10 ± 3.88 
and 75.23 ± 7.19, respectively (P < 0.05), and the student’s ability improvement rates were 
92.5% and 75.0% (P < 0.01). In addition, the awareness rate of “know how to study” and 
“know how to work in emergency” in the observation group was 90% and 90%, respectively. 
The rate of doctors that considered “missed diagnosis and misdiagnosis can be reduced” was 
85%, and the rate of doctors that considered “help to learn in other departments in the future” 
was 80%.
Conclusion: Template case reports based on the cognitive task analysis for emergency 
thinking training can help resident doctors in standardized training improve their emergency 
thinking ability.
Keywords: emergency thinking, case report, process thinking, semeiology, rules from the 
physician

Introduction
Emergency medicine covers a wide range of diseases, which can lead to uncertainty 
and unpredictability. It remains a significant challenge for clinical teaching to let 
resident doctors in standardized training (ST doctors) master the diagnosis and treat-
ment of many kinds of diseases in a short period.1 Therefore, it is more important to 
train ST doctors for emergency clinical thinking, which is more feasible and effective, 
and requires less effort, than to master specific diseases.2,3 However, the traditional 
clinical teaching model was less focused on the training of emergency thinking, and 
the teaching methods of hospitals in different regions and levels are quite diverse. 
Hence, there is an urgent need to establish a clinical teaching model suitable for 
emergency medicine development.4,5 Since the 1980s, the “cognitive revolution” 
based on psychology and pedagogy has accelerated the development of cognitive 
task analysis (CTA), which gradually replaced traditional task analysis, and achieved 
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remarkable results.4 The high risk of emergency needs the 
experience accumulation and process optimization skills of 
emergency physicians to ensure the safety of patients. In 
addition, as mentioned before, the complexity of emergency 
patients makes it difficult to construct an emergency teach-
ing system. To overcome these difficulties, through the 
cognitive task analysis method,5,6 combined with the clinical 
characteristics of emergency, the emergency process was 
summed up, and a case template developed, thereby helping 
ST doctors to be able to establish the clinical thinking mode 
quickly. Emergency medicine has a wide range, with a high 
degree of randomness and unpredictability. Professional 
emergency doctors still feel that they are walking on thin 
ice, and it is even more difficult for the regularized doctors 
who are new to the emergency department to adapt. 
According to the survey. Teaching methods such as leading 
teachers, daily ward rounds, standard diagnosis and treat-
ment videos, clinical skill training, writing of medical docu-
ments, and analysis of typical medical records still have 
some deficiencies in the training of clinical thinking 
ability.9 How to make the students adapt to the study of 
emergency department in a short time is worth discussing.

Traditional training is mainly dependent on experience, 
so it is a decision in an emergency. It is also based on 
experience.2,3 Thus, it is different among individuals, and 
teachers have varied thinking in prioritizing. Therefore, 
the present study aims to investigate the effect of 
a template case report based on CTA on the emergency 
thinking ability of ST doctors, and explore its clinical 
effect, to identify the homogenous training model for 
emergency thinking, and help ST doctors quickly under-
stand the characteristics of de-escalation thinking in an 
emergency, and master the emergency workflow.

Materials and Methods
Subjects
The ST doctors who joined the Emergency Department of 
our hospital from October 2018 to March 2019 were 
included in the present study. According to the date they 
joined the Emergency Department (n = 40, each group), 
these doctors were assigned into two groups: the observation 
group and the control group. October 2018–December 2018: 
control group; January 2019–March 2019: observation 
group. Forty people were in each group. In this study, 
there were two months for training, examination, and eva-
luation cycle into the emergency rotation with more than 
two months for the doctor as the research object. The ST 

doctors in the observation group accepted the report tem-
plate case teaching methods. It should be noted that the 
doctors are all graduate students. There were 24 doctors 
(60%) with no working experience from our college and 
13 doctors (32.5%) with 3-5 years of working experience 
from other colleges. And there were three doctors (7.5%) 
who were graduate students. The traditional teaching 
method was adopted in the control group. A total of 40 
subjects were included, including 11 males (27.5%) and 29 
females (72.5%). There were 23 doctors (57.5%) with no 
working experience from our college, all of whom have 
graduate degrees; 13 doctors (32.5%) with 3-5 years of 
working experience from other colleges, all of whom have 
bachelor degrees; and 4 doctors (10%) who were graduate 
students. Although people with work experience may be 
different, there is no statistical difference between entrance 
examination and age. After careful evaluation, we believe 
that the two groups are comparable. This study was 
exempted by the Ethics Committee of Hebei General 
Hospital because it involved only information recorded by 
investigators in a manner that did not allow identification of 
subjects either directly or through identifiers associated with 
the subjects. All ST doctors provided signed informed con-
sent. The ST doctors’ backgrounds were relatively clear 
(Supplemental Table), and the cognitive background differ-
ences between the two groups were re-evaluated through the 
entrance examination.

Inclusion and Exclusion Criteria
Inclusion criteria: (1) ST doctors who joined the 
Emergency Department of our hospital from 
October 2018 to March 2019, and (2) who provided signed 
informed consent. Exclusion criteria: (1) ST doctors who 
participated in other teaching and training activities, (2) 
ST doctors who asked for leave or withdrew during the 
training, and (3) ST doctors who were unable to participate 
in the graduation examination due to personal reasons.

Teaching Methods
Teaching
All the teachers we selected are experienced emergency 
department physicians who have obtained the qualification 
of attending physician in the emergency department for 
more than five years and obtained the qualification of 
teaching physician in regular training through professional 
teacher training. The template was developed through dis-
cussion by emergency experts.
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With over five years of work experience, they can 
conduct symptom-oriented clinical practice research and 
are skilled in diagnosing and differential diagnosis of 
common, frequently-occurring, and acute diseases in the 
emergency department. The “three basics” (basic theory, 
basic skills, basic operation) assessment performance is 
good, and the level is equivalent.

In the first week of admission, all ST doctors in the 
Emergency Department were intensively taught by the 
teaching secretary. The introduction to symptomatology 
with emergency thinking was taught. The contents mainly 
included three aspects: the process of differential diagnosis 
of symptomatology, the manner of de-escalation thinking 
—which means that the patients’ diseases are excluded 
according to particular methods, from life-threatening con-
ditions to general diseases, from rapidly progressing to 
slowly progressing diseases, from organic diseases to 
functional disorders—and first aid treatment. The presen-
ter made the courseware. The observation group adopted 
the template case report method, while the control group 
adopted the traditional case report method.

In the traditional group, the patient’s general condition, 
chief complaint, history of present illness, physical exam-
ination, laboratory examination, diagnosis, and discussion 
were recorded. The process is thinking what the disease 
could be, and then verify what it is not the disease. Our 
approach was to record cases entirely in the actual treatment 
process template, similar to “tabletop deduction.” The order 
is chief complaint, general condition (condition rating), and 
the severity of the patient’s condition. If the patient is 
seriously ill, ask only about the history of the present illness, 
perform the necessary physical examination and rapid 
laboratory tests, obtain the laboratory results report, then 
carry out a second assessment to determine the diagnosis. 
If the patient is mildly ill, a detailed history of the present 
illness and a thorough physical examination will be con-
ducted, along with specific laboratory tests. The results will 
be reported, and then the diagnosis will be re-assessed.

Establishment of the Case Template
The present study adopted the case teaching method.6–8 

The teacher formulated the case template in accordance 
with the de-escalation principle of emergency, which was 
guided by the symptoms of emergency patients, and 
ordered with the time sequence of a patient’s diagnosis 
and treatment. This fully simulated the actual situation of 
an emergency doctor’s reception. Using chest pain as an 
example, if the patient with chest pains visits a doctor, 

the vital signs (temperature, pulse, respiration, blood 
pressure, SpO2, and consciousness) are assessed, and 
the ABCs (A = airway; B = breathing; C = circulation) 
are evaluated to identify abnormalities. If the ABCs are 
abnormal, they enter the rescue process. If there is no 
abnormality, they will enter the hierarchical diagnosis 
process: confirm the authenticity of the chest pain, dis-
tinguish if the “chest pain” is high-risk or low-risk 
according to the symptoms, and screen according to the 
processes for high-risk and low-risk “chest pain.” 
According to the procedure stipulated in the case tem-
plate and the principle of “de-escalation thinking,” the 
ST doctors would check the causes individually.

Case Report and Expert Comments
ST doctors performed a case report and raised one or two 
questions for interaction. The expert commented on the 
early assessment, symptomatic identification, diagnostic 
procedures, rescue measures, and communication with 
patients and summarized the thinking defects of any mis-
takes and the lessons in diagnosis and treatment.

Efficacy Evaluation Method
In the present study, case analysis tests were performed 
uniformly at the ST doctors’ admission and leaving 
dates. The types and difficulty of questions were similar 
between the two groups. In each test, the ST doctors did 
not write the name and source of the training but only 
wrote a number managed by the teaching director. At the 
time of departure, the teaching secretary distributed 
a self-designed and anonymous questionnaire to ST doc-
tors, which covered “teaching satisfaction, evaluation of 
self-competence and evaluation of teaching methods”. 
Upon leaving the department, the secretarial question-
naire was issued by the teaching secretary to the ST 
doctors, which covered the “teaching satisfaction, self- 
assessment evaluation, and evaluation of teaching meth-
ods.” The case analysis test results at admission and 
departure, teaching satisfaction evaluation, self- 
evaluation, and teaching method evaluation results were 
compared between the two groups.

Statistical Analysis
Data were analyzed using statistical software SPSS 17.0. 
Measurement data were expressed as mean ± standard 
deviation, and count data were expressed in percentage 
(%). The normality of variables was tested using 
a W-test. The homogeneity of variance was tested using 
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an F-test. The data were compared between the two groups 
using a t-test. Non-normally distributed means or normally 
distributed means with the heterogeneity of multiple sam-
ples were evaluated using a non-parametric test. Count 
data were evaluated using a chi-square test. P < 0.05 was 
considered statistically significant.

Results
Comparison of Teaching results Between 
the Two Groups
No one was excluded as per the exclusion criteria. There 
were forty in the observation group and forty in the control 
group. There was no difference in basic knowledge and 
cognitive ability between the two groups. The scores of 
case analysis and examinations in the observation group 
and control group at admission were 65.50 ± 7.19 and 
66.80 ± 9.10, respectively, but the difference was not 
statistically significant (P > 0.05). The scores at departure 
were 88.10 ± 3.88 and 75.23 ± 7.19, respectively, and the 
difference was statistically significant (P < 0.05) (Table 1). 
The observation and control groups questionnaire results 
were as follows: in the observation and control groups, 
95% and 90% of doctors were satisfied with the teaching, 
but the difference was not statistically significant (P > 
0.05). The ability improvement rate of students in the 
two groups was 92.5% and 75%, respectively, and the 
difference was highly statistically significant (P < 0.001) 
(Table 2). The survey questionnaire on how to appraise 
this teaching method revealed the following: the aware-
ness rate of “know how to study” and “know how to work 
in emergency” in the observation group was 90% and 
90%, respectively, the rate of doctors that considered 
“missed diagnosis and misdiagnosis can be reduced” was 
85%, and the rate of doctors that considered “help to learn 
in other departments in the future” was 80% (Table 3).

Table 1 Comparison of the Test Scores Between the Two 
Groups

Groups Average Scores for 
Admission

Average Scores at 
Leaving

Observation 
group (40)

65.50±7.19 88.10±3.88

Control group 
(40)

66.80±9.10 75.23±7.19

P 0.09 <0.05
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Discussion
Emergency medicine has an extensive scope and is highly 
random and unpredictable Identifying and treating emer-
gency and critical diseases is an essential part of in- 
hospital first aid and is the basic ability of each specialized 
clinician. After years of clinical practice, the results 
revealed that de-escalation is the core thinking of emer-
gency situations. De-escalation thinking refers to a manner 
of thinking in which the differential diagnosis is carried 
out from severe disease to general disease and from rapid 
fatal disease to slow progressive disease. All patients 
should initially undergo the evaluation of “ABCs.” The 
process is selected according to the high-risk and low-risk 
symptomatology, and further diagnosis and differential 
diagnosis are made according to the list of the symptom’s 
causes. This deepens the understanding of emergency 
thinking and the process of ST doctors, preventing them 
from making mistakes in their initial decisions, which is 
conducive to the future work practice of different profes-
sional ST doctors. Experienced emergency doctors are still 
cautious, and new ST doctors feel more difficult to adapt 
to this. Determining how to enable ST doctors to adapt to 
emergency learning in a short time is worth exploring. The 
present study focused on training the emergency de- 
escalation thinking of ST doctors and used the template 
case report method to help them gradually master the core 
thinking of emergency treatment.

Surveys have revealed that there are still some limita-
tions in the training of clinical thinking ability by teaching 
doctors, daily general rounds, standard diagnosis and treat-
ment videos, clinical skills training, medical document 
writing, typical case analysis, and other teaching 
methods.9–13 In the present study, the ST doctors reported 
the cases according to the case template. It was used to 
record the initial judgment and treatment process of an 
emergency. The template is based on emergency experts’ 
experience in dealing with emergency problems, which is 
equivalent to ST doctors repeating the process of experi-
enced doctors to help beginners grasp the thinking char-
acteristics of an emergency quickly. In the case discussion, 
students asked questions, and experts interacted with them 
to solve problems, allowing the trainees to master the basic 
knowledge and theory of emergency treatment. This teach-
ing model conforms to case teaching and problem-based 
teaching, which is welcomed by ST doctors. The present 
study results revealed that the difference in scores at 
admission between the observation and control groups 

was not statistically significant. However, the scores at 
departure were significantly higher in the observation 
group than in the control group, and the difference was 
statistically significant (Table 1). The survey revealed that 
the rate of doctors that considered “missed diagnosis and 
misdiagnosis can be reduced” was 85%, and the rate of 
doctors that considered “help to learn in other departments 
in the future” was 80% (Table 3).

Patients in any specialty are initially diagnosed based on 
symptoms rather than on disease. Previous clinical courses 
were disease-centered, and the order of learning was from 
disease, etiology, and pathophysiology to clinical manifes-
tation, while the process of clinical practice is the opposite. 
Furthermore, medical students should re-evaluate and sum-
marize the contents of the medical theory in the order of 
etiology-clinical manifestation-diagnosis and conversely 
use this in clinical practice. This kind of thinking mode 
and the complex types of acute diseases make it difficult 
for most doctors to construct urgent thinking. In 1988, the 
Cumming School of Medicine at the University of Calgary 
in Canada used a method to teach medicine and achieved 
good results. Similar subsequent reports have revealed high 
evaluation results.14 The present study started from the 
simulation of the actual reception situation, which was in 
line with the characteristics of “real combat” case discus-
sions based on actual issues. The simulation of a real doc-
tor’s reception was in line with the situational teaching 
mode, the real-world theory of patients, and the clinical 
practice of emergency diagnosis and treatment. The idea 
of differential diagnosis starting from symptomatology 
expands the lateral thinking of emergency treatment, 
thereby minimizing omissions.14 This may be one of the 
reasons why the students welcome it. Training ST doctors in 
clinical and emergency differentiation thinking based on 
symptom and differential diagnoses would be helpful for 
ST doctors not to panic and be in a hurry, and be busy but 
not messy when encountering emergencies, to avoid 

Table 3 Results of Questionnaires on Teaching Method 
Evaluation (Observation Group)

Item n (%)

Know how to study in emergency 36 (90)

Know how to do emergency work 36 (90)
Missed diagnosis and misdiagnosis can be reduced 34 (85)

Help to learn in other departments in the future 32 (80)

Do not like this way of teaching 0 (0)
Valid surveyed size 40
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thinking loss, and improve their initial recognition and 
treatment ability in an emergency.15–18 In the present 
study, good teaching effects and practical values were also 
achieved through training. In the observation and control 
groups, 95% and 90% of the doctors were satisfied with the 
teaching, respectively, but the difference was not statisti-
cally significant. Furthermore, the ability improvement rate 
of students was 92.5% and 75%, respectively, and the 
difference was highly statistically significant (Table 2). 
Moreover, the awareness rate of “know how to study” and 
“know how to work in emergency” in the observation group 
was 90% and 90%, respectively (Table 3).

The biggest difference is in the real admission process 
template for reporting cases, not in the traditional way of 
reporting cases. In this way, by reporting cases, students will 
master the emergency admission process, keep a case report 
completely unified, report a case of not understanding dis-
ease, and understand and be familiar with the admissions 
process and way of thinking. The idea of symptoms as the 
breakthrough of disease diagnosis is not only practical in 
emergency clinical practice but also other specialties.

The present study still has the following limitations. 
First, although the teaching template completely simulated 
the clinical diagnosis and treatment process, the heavy work-
load of establishing standardized templates remains at 
a disadvantage. Second, although the test scores and the 
evaluation of all ST doctors were significantly higher at 
departure than at admission, it is difficult to eliminate 
some confounding factors in this study due to the complex-
ity of medical education. For example, differences in resi-
dents’ cognitive abilities and skills can affect research 
results. Third, there was no comparison with other teaching 
methods. Hence, further comparative studies are needed.

Conclusion
Although most data are not significantly different between 
groups, we can still see a trend that the teaching method of 
a template case report based on the CTA integrates a variety 
of advanced teaching methods, allows for the training of 
emergency thinking of ST doctors, and helps improve their 
ability to analyze and solve problems in emergencies.
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