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of Laboratory Medicine, Zhongnan Hospital of Wuhan University, Wuhan, Hubei, China

Background: Clinical internship plays a vital role in enhancing medical students’
theoretical knowledge, clinical operational abilities, and clinical thinking
development. This study aims to establish an efficient evaluation system to
assess interns’ proficiency in clinical skills, and analyze the teaching effectiveness
of clinical internships.

Methods: This is a retrospective descriptive study. A total of 75 long-term
clinical medical students, including 26 eight-year students and 49 "5 + 3"
students, who had already completed a 3-month clinical internship in internal
medicine, participated in an Objective Structured Clinical Examination (OSCE).
Four stations during the OSCE included history taking, abdominal physical
examination, thoracentesis, and interpretation of auxiliary examination results.
Both candidates and examiners voluntarily completed anonymous Likert scale
questionnaire immediately after the OSCE. Results were analyzed using the
Chi-square test and the t-test as appropriate.

Results: In history taking station, new examiners awarded significantly
higher scores compared to examiners with experience in conducting
examinations (t=6.21, p<0.0001). "5 + 3" candidates scored significantly
higher than 8-year clinical medicine doctoral program candidates in physical
examination and thoracentesis station (t=5.316, p<0.0001; and t=2.145,
p=0.0353, respectively). According to the questionnaire survey, the majority
of candidates and all examiners were quite satisfied with its design,
organization, quality and effectiveness. More than half of the candidates
and examiners believed that insufficient practice and inadequate preparation
for revision were the factors most likely to affect performance. 75% of
the examiners felt that candidates needed the most training in operative
steps and content, but only 56 and 40% of the candidates agreed with
this view. Furthermore, 56% of candidates and half of the examiners
identified operational methods and humanistic care as areas that still required
intensive improvement.

Conclusion: This study is an effective attempt to construct an OSCE evaluation
system for the skills of long-term clinical medical students in the internship
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stage. This system can objectively and comprehensively reflect the students’
clinical skills, promote the realization of evaluation feedback and quality
management of clinical internship teaching, which can be promoted in the
evaluation of clinical internship.
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medical education, internal medicine, OSCE, clinical internship, clinical skills

Introduction

Clinical skills, such as history taking and physical examination,
are fundamental abilities that every medical student should acquire.
The accurate and error-free execution of these clinical skills
holds immense significance in the diagnosis, identification, and
treatment of diseases (Reilly, 2003). The judicious utilization of
clinical skills by doctors facilitates a comprehensive assessment
and understanding of the patient’s physical condition and disease
status (Verghese and Horwitz, 2009). Moreover, the display of
humanistic care and aseptic concept during clinical skill operations
help to establish a harmonious doctor-patient relationship, reduce
the occurrence of complications, and alleviate patient discomfort.

Clinical internship is a vital link between theory and practice
during medical education. Through methods, such as observation,
hands-on experience, and demonstrations, theoretical knowledge
is effectively translated into clinical applications, and gaps in
theoretical teaching are filled (Dev et al, 2020). Thus, clinical
internship serves as a significant stage for medical students
to acquire medical knowledge, clinical skills, clinical reasoning,
medical ethics, and professional demeanor. This experience
enhances the understanding and facilitates the transformation of
medical students into competent doctors.

Competency-based medical education necessitates the
implementation of appropriate learning and competency
assessment tools (Lee and Chiu, 2022). In this context, the
establishment of a scientific and rational quality monitoring system
is critical for ensuring the quality of internships and medical
education. Since the introduction of the concept in (Harden et al.,
1975), the Objective Structured Clinical Examination (OSCE) has
become a standardized method for assessing clinical competence
and has been adopted in medical education worldwide. China
began implementing the OSCE, using a multi-station assessment
format, in the practitioner skills examination in 2015. This
format not only replicates real clinical environments for diagnosis
and treatment but also avoids the uncertainties in certain
clinical scenarios (Ouldali et al., 2023). Through well-designed
examination stations, examiners and/or standardized patients
(SPs) evaluate candidates’ abilities to gather clinical information,
perform clinical procedures, and analyze clinical data. This
approach effectively assesses whether students can seamlessly
integrate the knowledge they have acquired at the undergraduate
level with their clinical practice effectiveness (Sarfraz et al., 2021).

In China’s clinical physician training system, the majority of
them are based on the 5-year undergraduate program. Long-term

Abbreviations: OSCE, Objective Structured Clinical Examination; SP,
standardized patients.
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clinical physician training programs, including “5 + 3” integrated
clinical medicine training program and 8-year clinical medicine
doctoral program, are elite training programs that only a few
medical students can access in China. The “5 + 3” integrated
training program is a 5-year undergraduate program, plus 3 years
of national standardized residency training, and at the same
time, training for professional clinical medicine master’s degree;
the 8-year training program is a 5-year undergraduate study in
clinical medicine, followed by 3 years of research training and
clinical internship, and graduates are directly awarded a Doctor of
Medicine degree, generally, after graduation, an additional 3 years
of national standardized residency training are required.

In order to gain a comprehensive understanding of the
interns’ clinical skills and the quality of teaching during a 3-
month clinical internship in internal medicine, an assessment
was carried out through the OSCE. The aim of this assessment
was to enhance students’ learning motivation and guide clinical
instructors in refining their teaching methods to ultimately improve
the clinical skills gained during internship for long-term clinical
medical students.

Materials and methods

Pre-examination preparation

We recruited examiners from our clinical teaching staff in
the internal medicine department, including experienced and
new examiners. Experienced examiners refer to those who
hold the title of attending physician or above, have more
than 3 years of continuous examination experience, and have
participated in at least 1 large-scale national OSCE exam (such as
medical examination, national proficiency test, residential training
graduation exam, etc.). New examiners refer to those who have
0~2 years of experience as an examiner, but have not participated in
large-scale national level exams. Examiners develop questions and
establish marking criteria based on the standards of the Practitioner
Proficiency Test (PPT) Skills Examination. The questions and
criteria were then entered into the system by the Examination
Centre. Prior to the examination, the examiners and standardized
patients (SPs) received training to meet the requirements of (1)
having a clear understanding of the test station settings and
scoring standards, (2) refraining from providing any form of
prompts or feedback to candidates during the examination, and
(3) strictly following the established standards for scoring. The
SPs were required to understand the scoring standards, encourage
candidates to proactively inquire about their medical history, and
provide consistent answers to each candidate. This study was

frontiersin.org


https://doi.org/10.3389/feduc.2025.1594705
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/

Yang et al.

approved by the Medical Ethics Committee of Zhongnan Hospital
of Wuhan University (approval number: 2023035K).

Subject of assessment

This study adopted a retrospective descriptive design. A total
of 75 medical students, who had just completed both theoretical
training and a 3-month clinical internship in internal medicine
at Zhongnan Hospital of Wuhan University, participated in this
study. Among them, there were 26 candidates from the 2017
eight-year program, with an average age of 23.04 £ 1.0 and a
male-to-female ratio of 1:1. Forty-nine candidates were from the
2018 5 + 3 integration (“5 + 3”) program, with an average age of
22.24 £ 0.72 and a male-to-female ratio of 23:26. The difference in
cultivation programs resulted in the 8-year program for the 2017
class starting the internship in the 6th year of enrollment, while
the “5 + 3” program for the 2018 class started the internship in the
5th year. Therefore, there was a statistically significant difference in
the average age of candidates between the two academic programs
(t = 3.989, P = 0.0002).

Examination Station Setting

The examination took place at the Clinical Skills Centre of the
Second Clinical College of Wuhan University, utilizing a multi-
site OSCE model consisting of three parallel examination groups,
each with four stations. The question bank is set according to
the content of the National Medical Practitioner Qualification
Examination, covering more than 20 symptomatic consultations
such as fever, abdominal pain, cough, and so on, and standard
operations for overall physical examination. In order to ensure the
comparability of the scores of the single examination, this OSCE
assessment used “Cough and sputum” history taking in Station 1,
“Abdominal physical examination” physical examination in Station
2, “Thoracentesis” puncture operations in Station 3, “ECG (3
questions), X-ray (1 question) and CT (1 question)” interpretation
of auxiliary examination results in Station 4 (Table 1, For detailed
test questions and scoring tables, please refer to Supplementary
Material). Each station had a time limit of 8 min, and a maximum
score of 100 points. In response to the COVID-19, the first station
was conducted using an online questioning system, while the third
station involved volunteers acting as assistants.

TABLE 1 Examination station setting.

Examination items Examination
contents

1 History taking (Standardized patient) Cough and sputum
consultation

2 Physical examination (Human patient Abdominal physical
simulator) examination

3 Four major puncture operations (Human |Thoracentesis
patient simulator)

4 Interpretation of auxiliary examination ~ ECG, X-ray and CT
results (Computer)

10.3389/feduc.2025.1594705

Examination process

Candidates sign in to the system and are randomly assigned to
a station. The examiner at each station initiates the examination
and starts a timer. During this time, the electronic marking scheme
is used to evaluate the candidate’s performance and assign marks.
Once the examination at a station is completed, the candidate
proceeds to a waiting station before being assigned to the next
station by the system.

Post-exam feedback

The Examination Centre utilizes the Questionnaire Star system
to generate and distribute anonymous feedback questionnaires.
These questionnaires consist of 12 items across four categories,
including the general evaluation of the OSCE, self-performance
in the examination, support for the OSCE, and reflection on
the examination results. Candidates and examiners voluntarily
complete these questionnaires after the examination. The first
three categories are scored on a 5-point Likert scale, ranging
from 1 (strongly disagree) to five (strongly agree), where both
“strongly agree” and “agree” are considered favorable. The last
category includes two multiple-choice questions regarding factors
that may impact performance and areas that need improvement,
with five and six choices, respectively. A total of 29 valid feedback
questionnaires (25 from candidates and 4 from examiners) were
collected after the examination.

Statistical analysis

GraphPad Prism 8 was employed for data analysis. Data were
presented as mean =+ standard deviation (SD), and the independent
sample t-test was utilized for group comparisons. The count data
were expressed as rates, and the %2 test was employed for group
comparisons. A statistically significant difference was considered if
the P-value was less than 0.05.

Results

Overall performances

Although all examiners received uniform training prior to the
examination, new examiners awarded significantly higher scores
at the history taking station than experienced examiners (Table 2,

TABLE 2 Score discrepancy between two examiner groups.

New examiners Experienced |Significance
(n 3) examiners (n = 6)

Station

1 90.02 4.16 77.13 10.30 p < 0.0001
2 78.48 6.25 77.78 5.33 p=0.6187
3 78.67 5.35 80.48 9.11 p=0.3697
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t = 6.21, p < 0.0001). Candidates classified as “5 + 3” achieved
significantly higher scores in physical examination (#=5.316,
p<0.0001) and thoracentesis (1=2.145, p=0.0353) compared to 8-
year candidates (Table 3). Figure 1 illustrates the distribution of
candidates from different academic programs across each mark
band at each station.

Loss of points by station

The assessment items that had high failure rates in the first
station were primarily focused on gathering information about the
history of the present illness (Figure 2A). The failure rates was
similar between the “5 + 3” candidates and the 8-year candidates
(Figure 2B). Additionally, 65.3% of the “5 + 3” candidates had
an incomplete systematic review, while 57.7% of the 8-year
candidates tended to overlook the patient’s concomitant symptoms,
such as abdominal pain, diarrhea, and urinary tract irritation
(Figures 2C,D).

The top 5 items that were missed in the second station were
all related to abdominal palpation examinations (Figure 3A), with
a similar pattern between the “5 + 3” candidates and the 8-
year candidates (Figure 3B). Furthermore, the failure rates for
performing the examination of vibratory sounds and hepatic
jugular venous reflux sign were 80.8 and 69.2%, respectively, among
the 8-year candidates (Figures 3C,D).

The items that resulted in a higher loss of marks at the third
station are illustrated in Figure 4A. The loss of marks for “5 + 3”
candidates in the preoperative measurement of vital signs with
lung percussion [(77.6% vs 100%), x> = 6.84, P = 0.0089] and
in the retesting of vital signs after puncture [(57.1% vs 80.8%),
X2 = 4.187, P = 0.0407] were significantly lower compared to the
8-year candidates (Figure 4B). Additionally, 69.4% of the “5 + 3”
candidates demonstrated a poor understanding of the different
puncture draw volumes, while 69.2% of the 8-year candidates
needed to strengthen their concept of asepsis (Figures 4C,D).

Nearly half of the candidates answered questions 1 and 2
incorrectly at Station 4. Question 1 stated “Young male, sudden
panic attack for half an hour] was only answered correctly by
50.7% of candidates, with 28% and 18.7% choosing ventricular
tachycardia and sinus tachycardia, respectively. Similarly, question
2 described “Young female with intermittent panic attacks for more
than 1 month,” was only answered correctly by 45.3% of candidates,
with 34.7% choosing second-degree type I AV block. In question 5,
the interpretation of abdominal CT findings was correct in 66.7% of

TABLE 3 Score discrepancy in candidates from different
academic systems.

5+3
integration

Eight-year
program

Significance

(n = 49) (n = 26)
I R S —
1 82.09 7.06 82.4 8.88 p=0.8684
2 81.05 6.80 70.98 9.44 p < 0.0001
3 8133 7.91 7721 7.94 p=0.0353
4 69.39 15.87 70.00 19.80 p=0.8846
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cases, with 30.7% of candidates mistakenly choosing hepatocellular
carcinoma, as shown in Figure 5 (the black bar represents the
correct answer).

Questionnaire analysis

Analysis of the questionnaire feedback revealed that, apart from
the difficulty of the examination, the majority of candidates and
all examiners expressed satisfaction with the overall assessment of
the OSCE, their own performance in the examination, and their
support for the OSCE (Table 4).

An analysis of the results revealed that the two most influential
factors on performance were insufficient general practice and
inadequate preparation before the assessment (Figure 6A). 75%
of the examiners believed that the candidates needed the most
improvement in terms of operational steps and content, but only 56
and 40% of the candidates agreed, respectively. Furthermore, other
areas that still require significant improvement were humanistic
care (56% of the candidates) and operational methods (50% of the
examiners) (Figure 6B).

Discussion

The setting of the OSCE examination station depends on the
examination’s objective, with some emphasizing the application of
knowledge while others focusing on the demonstration of clinical
skills (Casey et al., 2009). In the past, this assessment method
was used to evaluate the advantages of new teaching systems
compared to traditional ones (Yao et al., 2020), as well as to assess
whether interns have met discharge criteria (Zhang et al., 2010),
among other purposes. In comparison to other institutions, the
OSCE examination station in this work was designed to closely
resemble a practitioner-level test, with an emphasis on assessing
common clinical skills of long-term clinical medical students. The
examination content aligns with the internship syllabus, allowing
for the evaluation of students’ internship effectiveness and the
identification of any gaps between their clinical skill level and the
practitioner-level test standard.

The ability of examiners to organize, administer, adjudicate,
provide feedback, and take responsibility for their practice in the
OSCE, as well as their correct utilization of the marking criteria for
assessment, significantly impacts the normality, fairness, reliability,
and validity of the examination. Therefore, effective training of
examiners is crucial for ensuring a high-quality OSCE. Lauren
Chong’s study found that examiners seniority and experience
influence the marking of communication skills but not operational
skills (Chong et al., 2018), which aligns with the findings of this
study. We observed that, despite receiving uniform training prior
to the examination, examiners varied in their understanding of the
purpose and rules of the examination. In the history-taking station,
which primarily assessed candidates’ ability to communicate with
patients, experienced examiners demonstrated more advanced
questioning skills compared to new examiners. They also had
higher expectations for candidates in areas such as humanistic care
and the use of non-medical terminology, resulting in significantly
lower scores awarded than new examiners. However, in the
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Loss score rate analysis in station 4, questionl, 2 and 5. PSVT, Paroxysmal supraventricular tachycardia; VT, Ventricular tachycardia; AV,

Atrioventricular.

TABLE 4 Analysis of the candidates’ and examiners’ responses

about OSCE.
Question Mean
response

Positive
response (%)

Candidate Candidates/
S EES examiners

1. Overview of OSCE

Examination time setting is reasonable 76/100 3.96/4.75
Difficulty of examination is appropriate 48/75 3.48/3.75
SP’s cooperation is satisfactory 76/100 4.04/5.00
2. Performance during OSCE

Understand the content of this exam 84/100 4.20/4.25
Familiar with the scoring criteria 84/100 4.12/4.25
Nervous during the exam 44/0 3.28/0
Strictly follow the scoring criteria 0/100 0/4.00
3. Effectiveness of the OSCE

Improve study motivation 60/100 3.72/4.00
Improve clinical skills 60/100 3.64/4.00
Continue to promote skill test 64/100 3.44/4.00

physical examination and thoracentesis station, which focused on
candidates’ operational skills, there were no significant differences
in the scores awarded. This can be attributed to the presence of
strict marking criteria and the objectivity of different examiners
in assessing the correctness or incorrectness of the examination.
These findings suggest that it is essential to establish a well-
trained examiner team for conducting future OSCEs. This includes
establishing a standardized selection mechanism for examiners
and regularly assessing and updating the examiner team. Utilizing
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online platforms, recording screens, catechism, and other targeted
and regular training methods for different types of clinical skills
tests can enhance the homogeneity of examiners and improve the
fairness and impartiality of the examination (Chen and Shen, 2018).
In future examinations, we will introduce quality control measures,
either by establishing a calibration mechanism for examiners and
conducting pre-marking visits, or by double marking and bringing
in a third-party quality control team to increase the confidence of
the marks.

According to the current academic degree training and
education system in China, 3 years of residency training requires
“5 + 3” students to be proficient in clinical skills. Upon passing the
end-of-training examination, these students receive a standardized
training certificate. On the other hand, during the Doctoral phase
of 8-year clinical medicine program, these students do not undergo
residency training, but instead focus on scientific research as a
major part of their studies. They will undergo an additional 3 years
of standardized clinical training at their workplace after graduation
(Liu et al., 2023). The training programs at our university for these
two different academic systems differ in that “5 + 3” students
are required to possess strong clinical competence and meet the
requirements for standardized residency training by the time of
graduation, while the 8-year students are expected to have a strong
aptitude for medical science research.

Results from this study show that “5 + 3” candidates
scored significantly higher in abdominal physical examination and
thoracocentesis, which are two stations that reflect the level of
clinical operation. Although the average scores of the candidates
from the two academic tracks at the fourth station were similar,
61.5% of the 8-year candidates scored in the range of 80 points or
higher, while 59.2% of the “5 + 3” candidates scored in the range
of 60 points or lower. This discrepancy may be attributed to the
fact that teachers expect “5 + 3” students to be more competent
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in standardized residency training after 1 year and may provide
more opportunities for hands-on experience during internships,
which enhances the effectiveness of clinical internships. Despite
having a stronger theoretical foundation, 8-year students face
higher graduation requirements, greater research pressure, limited
time and energy to dedicate to the internship course, and no
further opportunities for clinical practice after the completion of
the internship (Luo et al,, 2017). Therefore, this study suggests
that practical training needs to be further strengthened for 8-
year students.

In terms of the areas where candidates are likely to lose
points, there are several factors to consider. In the history-
taking station, candidates often struggle due to a lack of clinical
thinking ability and time constraints. As a result, they may
neglect to ask for important details regarding the main symptom,
such as the sound of coughing and the nature and odor of
the sputum. Additionally, candidates may focus too heavily on
respiratory diseases and overlook accompanying symptoms,
such as skin rashes and osteoarthralgia, which are commonly
associated with rheumatological and immune system diseases.
To address these issues, teachers should provide students with
more opportunities to actively ask diagnostic questions during
in-patient admission and outpatient consultation. Additionally,
utilizing online simulation systems or encouraging students to
act as standardized patients for each other can help facilitate
practical training. Saunders’s study found that the use of virtual
patients improved students’ ability to ask questions, which is
consistent with our view (Raafat et al., 2024). In the abdominal
physical examination station, beginners often struggle with
spleen palpation compared to liver palpation. This can lead
to missed diagnoses, irregularities, or errors. Furthermore,
locating normal kidneys in the bilateral retroperitoneum can
be challenging, and students may lack an intuitive feeling
during clinical practice, resulting in a failure rate of 70.7%.
Additionally, 69.3% of candidates confuse gallbladder palpation
with Murphy’s sign. To address these challenges, future
teaching methods should incorporate problem-based learning
(PBL) and case-based learning (CBL) approaches, as well as
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multimedia teaching software and simulation mannequins.
These tools can help simulate real pathological features and
typical signs of the human body, providing students with
audio and video demonstrations to compensate for the lack
of clinical practice. At the thoracocentesis station, candidates
often struggle with preoperative preparation and postoperative
precautions. They may also omit the direct percussion method
and confuse diagnostic and decompression thoracocentesis
aspiration with abdominal puncture. To address these issues,
it is recommended that students closely observe and learn
from their teachers during internship. To emphasize the
importance and necessity of doctor-patient communication,
preoperative  conversations between student and patient
should be encouraged. During operations, teachers should
adopt a bedside teaching mode that involves showing, leading,
assisting, and guiding to cultivate students’ observation, thinking,
and problem-solving abilities. In the auxiliary examination
results interpretation site, tend to lose more
points in ECG interpretation. This is often due to a lack of

understanding of the mechanisms behind various types of

candidates

tachycardia production and an inability to quickly identify
typical ECG features commonly used in clinical practice.
Additionally, candidates struggle to establish a connection
between clinical symptoms and ECG presentations and rely
too heavily on imaging reports. To address these challenges,
students should be encouraged to actively learn from actual
cases and develop the ability to summarize their findings during
clinical practice.

We also found that 84% of candidates and all examiners had
a clear understanding of the exam content and were familiar with
the marking criteria. This indicates that the instructions provided
prior to the exam were effective. The majority of candidates
and examiners identified three factors that were likely to impact
their performance: insufficient practice in general, inadequate
preparation before the assessment, and excessive nervousness
during the examination. These issues may stem from the lack of
student participation in clinical settings during their placements.
Similar to other medical schools in China, our hospital’s lead
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teachers were burdened with heavy medical workloads, leaving
them with limited energy to dedicate to standardized bedside
teaching. Consequently, students were not provided with sufficient
opportunities for practical observation and hands-on experience
in a structured manner (Gu et al, 2010; Song et al., 2019)).
Furthermore, some patients were unwilling for interns to perform
their clinical examinations (Aljoudi et al., 2016; Santen et al., 2005),
resulting in even fewer chances for students to gain practical
experience during their internships. Moving forward, it is advisable
to enhance the requirements for internship instructors and
regularly open the Clinical Skills Centre. This will provide students
with access to simulators and virtual operating systems for
practice purposes.

There was a discrepancy between the conclusions of the
examiners and the candidates regarding the section that required
the most improvement. This may be attributed to the low
recovery rate and the absence of feedback data from the
examiners at the thoracentesis station, which is not surprising
since completing the questionnaire was voluntary. In the
future, we will carefully design the questionnaire, incorporating
open-ended questions to allow free expression of ideas and
opinions by participants. This will enhance the motivation
to complete the questionnaire and improve the accuracy of
the feedback. Additionally, we will intensify our efforts in
publicizing and distributing the questionnaires through various
channels to increase the recovery rate. The results also shed
light on the disparity between the feedback provided by
examiners and the candidates’ awareness of the issues revealed
during the examination. Candidates often lack a comprehensive
understanding of their clinical competence and are unable
to fully evaluate themselves. This indicates that there are
shortcomings in our current feedback approach to students.
Candidates typically only focus on their total score and are
unaware of the specific deductions made. Due to the absence
of a comprehensive evaluation system in our regular skills
teaching, insufficient teaching time, and limited observation
of each student’s performance by the teacher, there is a lack
of professional feedback for students. Furthermore, there is a
clear need for the development of a better digital question
bank for clinical skills assessment in our hospital. Overall
results from this study highlight the need for a practical
and innovative plan to integrate teaching and assessment in
medical education.

Main limitations of this study include: (1) the score discrepancy
in history taking portion clearly existed between new and
experienced examiners, (2) the question bank is currently limited
in size and requires improvement in terms of quality, and (3) the
questions in the questionnaire were not validated. These will be
improved in future teaching research and practice.

Conclusion

In this work, we successfully established an OSCE system
for evaluating the clinical skills of long-term clinical medical
students in the internship stage. Additionally, the implementation
of the OSCE system provides a reasonable assessment of the
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students’ clinical skill operation learning status and the quality
of clinical internship teaching. Given the positive outcome,
it is highly recommended to further promote and refine
the OSCE system in future clinical internships to achieve
more effective training of medical students with excellent
clinical skills.
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