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Abstract: Objective: To explore the application of multiple-station mini-CEX evaluation combined with scenario
simulation assessment to teach nursing interns in the emergency department. Methods: A total of 146 nursing
interns who were taught in department of emergency medicine were selected and grouped according to different
teaching schemes. In this prospective study, 73 nursing interns were taught according to multiple-station mini-CEX
evaluation combined with scenario simulation assessment scheme were enrolled in the observation group; and
73 nursing interns who were taught according to the scenario simulation assessment scheme were enrolled as
the control group. Mini-CEX scores, theoretical and practice results and their correlation were compared between
the two groups, and clinical teaching satisfaction was also compared. Results: Nursing interns in the two groups
after being taught had increased mini-CEX scores than at their department entrance (P<0.05). There were higher
mini-CEX scores (P<0.05), better theoretical and practice results (P<0.001), and improved satisfaction degree and
teaching methods (P<0.05) to clinical teachers at department exit in the observation group than those in control
group. There was a positive correlation between mini-CEX scores and theoretical results (r=0.737, P<0.001) and a
positive correlation between mini-CEX scores and practice results (r=0.636, P<0.001). Conclusion: Multiple-station
mini-CEX evaluation combined with scenario simulation assessment can enhance and better evaluate the clinical
competence of nursing interns and improve clinical teaching satisfaction, which is worthy of popularization and ap-
plication in clinical teaching.
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Introduction learning attitude and education background of
students, and the degree of difficultyfor dis-

When training medical students it is necessary ease evaluation [6, 7]. What's more, mini-CEX

to strengthen the development of clinical skills
for excellent medical graduates, in addition to
emphasizing theoretical education [1]. As early
as the 1990s, it was proposed that it is impor-
tant to assess medical students’ skills in for-
eign countries, and in 1995 the mini-clinical
evaluation exercise (mini-CEX) was developed
for teaching and evaluation [2]. Mini-CEX can
effectively evaluate the actual clinical skills of
students, and its reliability has been proven in
several studies [3-5]. In spite of mini-CEX’s
good value for evaluation of clinical skills, some
scholars have recoghized the deficiency of
mini-CEX; they think mini-CEX evaluation may
be influenced and biased by many external fac-
tors, such as teacher quality of teaching clinical
skills, existing professional level, subjective

evaluation is usually implemented for one
patient and one disease. However, medical
staff in the emergency department need to be
equipped with comprehensive emergency
skills, since they are required to treat various
and complicated diseases in the emergency
department. To better demonstrate the mas-
tery of comprehensive emergency skills and
implement the education and training plan,
multiple-station mini-CEX evaluation has been
developed from mini-CEX evaluation to evalu-
ate various diseases; which is more conducive
to the improvement of comprehensive skills of
medical staff in the emergency department.
However, there is no report on the application
of multiple-station mini-CEX evaluation in nurs-
ing students. Moreover, scenario simulation
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assessment is a teaching model based on situ-
ated cognition theory not only commonly used
in clinical practice, but also in teaching nursing
and hospital training [8, 9]. In this study, multi-
ple-station mini-CEX evaluation combined with
scenario simulation assessment was applied to
explore its significance and value in teaching
for nursing interns in the emergency depart-
ment, since there has no relevant literature
reported as of yet.

Materials and methods
Clinical data

A total of 146 nursing interns who were taught
in the department of emergency medicine of
Wuhan Central Hospital Affiliated with Tongji
Medical College of Huazhong University of
Science and Technology from January 2017 to
December 2019 were selected and grouped
according to different teaching schemes. In this
prospective study, 73 nursing interns who were
taught according to multiple-station mini-CEX
evaluation combined with scenario simulation
assessment scheme were enrolled as the
observation group; and 73 nursing interns who
were taught according to the scenario simula-
tion assessment scheme were enrolled as the
control group.

Inclusive criteria: Students who have been
taught in the department of emergency for at
least 2 months; and students aged 18-25.
Exclusion criteria: Students who were sick and
had to leave for more than 10 days during
learning; students who had a strong psychologi-
cal resistance to teaching methods and refused
to participate in this study. This study was
approved by the Ethics Committee of Wuhan
Central Hospital Affiliated with Tongji Medical
College of Huazhong University of Science and
Technology, and all participants signed the
informed consent form.

Methods

The teaching methods of the scenario simula-
tion assessment was used in the control group.
Specific scheme: PPT teaching was performed
to introduce common diseases and the plan of
implementation for nursing measures in the 1,
4" and 8" week after nursing interns entered
the department. Scenario simulation was con-
structed based on the explained disease: the
clinical teacher used a clinical case as the
basis of the scenario simulation to prepare a
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scenario case which is consistent with the actu-
al situation for nursing work in the emergency
department. Nurses who have more than three
years of experience served as standardized
patients in the scenario simulation. Correspon-
ding nursing and treatments were performed
for standardized patients in the simulation.
Nursing skills involved in the simulated scenar-
io were discussed afterward; problems raised
in the nursing process and corresponding solu-
tions were discussed; the clinical teacher then
summarized the shortcomings and improve-
ment measures in the scenario simulation.
Students summarized the cases in the scenario
simulation, and reported their assessments of
the cases.

In addition to the scenario simulation, multiple-
station mini-CEX evaluation was used in the
observation group. Specific scheme: Students
first finished the above scenario simulation.
Grouped students performed the interview and
examination on patients after consent was
obtained from the patients and their families.
Students received multiple-station mini-CEX
evaluation when they were facing patients with
three selected diseases, to train their compre-
hensive emergency skills.

Outcome measures

Mini-CEX evaluation was used to evaluate the
clinical skills of nursing interns at department
entrance and exit. Comprehensive emergency
skills were evaluated from 7 dimensions. Each
dimension was divided into three levels with
the corresponding scores: unsatisfactory 1-3
points, satisfactory 4-6 points, and superior
7-9 points [10].

Theory and practical operation were both
assessed for each nursing intern at depart-
ment exit, with a full score of 100.

Satisfaction degree according to clinical teach-
ers and the students teaching methods was
assessed, with a maximum score of 10 points,
including unsatisfactory with 1-3 points, gener-
al with 4-6 points, satisfactory with 7-9 points,
and very satisfactory with 10 points [11].

Statistical analysis

The data were analyzed with SPSS 17.0 statisti-
cal software. The continuous variables were
expressed as mean + standard deviation (X
+sd), and the data conforming to a normal dis-
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Table 1. Comparison of general data of nursing interns and clinical teachers (X +sd, n)

Observation group (n=73) Control group (n=73) X2/t P
Gender (male/female) 13/60 15/58 0.177 0.674
Age (year) 21.2+1.4 21.5+1.6 0.692 0.492
Highest education 0.251 0.616
Regular college course 40 43
Junior college 33 30
Seniority of clinical teachers (year) 7.3+1.9 7.5+2.1 0.434 0.342

Table 2. Comparison of mini-CEX scores of nursing interns at department entrance and exit (X +sd)

At department entrance

At department exit

Observation Control t p Observation Control t p
group group group group
Medical interviewing skills 3.45+0.51 3.48+0.45 0.968 0.378 6.74+1.23° 5.33+1.14* 3.745 0.027
Physical examination skills 3.13+0.37 3.13+0.35 0.584 0.654 7.08+1.23° 5.34+1.21@ 4.426 0.021
Humanistic qualities 3.16+0.68 3.14+0.62 0.869 0.512 7.16+£1.08° 5.12+0.98% 5.261 0.002
Clinical judgment 3.34+0.57 3.31+0.51 0.802 0.562 7.32+£1.09? 5.91+1.12° 3.125 0.041
Counseling skills 3.76+0.48 3.74+0.47 0.658 0.502 6.98+0.87°2 5.37+1.23= 3.515 0.030
Organization 4.17+1.42 4.16+£1.39 0.854 0.514 7.56+1.19° 5.47+1.22% 4.384 0.019
Overall clinical competence 3.63+0.61 3.62+0.53 0.703 0.575 7.34+1.12° 6.12+1.23 3.154 0.035
Total points 24.79+0.58 25.12+0.62 0.529 0.463 50.21+4.23% 43.22+4.31* 6.092 <0.001

Note: Compared within the group at department entrance, ?P<0.05. mini-CEX: mini-clinical evaluation exercise.

Table 3. Comparison of theoretical and practice
results (X +sd)

ty of clinical teachers between the two
groups (P>0.05, Table 1).

Theoretical results

Practice results

Observation group 90.12+7.19 92.48+7.45
Control group 83.92+8.29 82.12+7.23
t 8.892 7.892

P <0.001 <0.001

Comparison of mini-CEX scores of nursing
interns at department entrance and exit

There was no difference in mini-CEX
scores between two groups for nursing

tribution and homogeneity of variance were
tested by t test. Comparison between groups
was performed using independent-sample t
test, while comparison within the group before
and after training was carried out using paired-
sample t test, which was expressed as t. The
enumeration data were analyzed by Pearson
chi-square test, which was expressed as X2
Pearson product-moment correlation was used
to analyze the linear dependence between two
variables. P<0.05 was considered a significant
difference.

Results

Comparison of general data of nursing interns
and clinical teachers

There were no differences in gender, age and
education level of nursing interns and seniori-
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interns at department entrance (P>0.05).

Nursing interns in the two groups after
being taught had increased mini-CEX scores at
department exit compared to department
entrance (P<0.05). Mini-CEX scores at depart-
ment exit in the observation group were higher
than those in the control group (P<0.05, Table
2).

Comparison of theoretical and practice results

Theoretical and practice results in the observa-
tion group were better than those in the control
group (P<0.001, Table 3).

Correlation between mini-CEX scores and theo-
retical and practice results

A correlation study between mini-CEX scores
and the theoretical and practice results at
department exit showed that there was a posi-
tive correlation between mini-CEX scores and
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Figure 1. Correlation between mini-CEX scores and
theoretical results. Mini-CEX: mini-clinical evaluation
exercise.
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Figure 2. Correlation between mini-CEX scores and
practice results. Mini-CEX: mini-clinical evaluation
exercise.

theoretical results (r=0.737, P<0.001) and a
positive correlation between mini-CEX scores
and practice results (r=0.636, P<0.001,
Figures 1 and 2).

Comparison of satisfaction for clinical teach-
ers and teaching methods

Satisfaction degree for clinical teachers and
teaching methods in the observation group
were better than that in the control group
(P<0.05, Table 4).

Discussion

In the current educational reform, quality-ori-
ented education is increasingly advocated. The
improvement of clinical practice skills and qual-
ity has been highlighted to keep pace with theo-
retical knowledge and education. How to prac-
tice combined theoretical knowledge and
clinical skills and reflect the quality of medical
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students has become the emphasis and chal-
lenge in clinical teaching. The assessment
items of the mini-CEX can assess the core com-
petence of nurses and are compatible with the
nursing procedures in the assessment process,
so it is applied to assess the clinical compe-
tence of nurses [12, 13]. As early as 2008,
mini-CEX evaluation was used in the nursing
professions in Taiwan and China to confirm its
feasibility; the high application value of mini-
CEX has been confirmed in many countries
[14]. Previous study has shown that mini-CEX
can have the dual functions of teaching and
evaluation of clinical competence, which pro-
motes the improvement of clinical skills and
practical confidence of nursing interns [15].
Another study found that the application of the
scenario simulation and role-playing combined
with mini-CEX significantly improved communi-
cation skills and teamwork skills of nursing
interns [16]. However, some studies have point-
ed out that mini-CEX evaluation was highly sub-
jective, so the consistency and accuracy of
teacher evaluation were important factors
affecting its accuracy [17]. Therefore, it is
believed that regular training for teachers,
increased evaluation frequency, and refine-
ment of scores of practical items can reduce
the differences in evaluation from different
teachers [5, 18]. In this study, we found that
multiple-station mini-CEX combined with sce-
nario simulation for teaching and assessment
significantly improved the clinical competence
of nursing interns in the observation group,
which showed better function than the scenario
simulation in control group. It was consistent
with the above study results.

In this study, we further found that teaching
and assessment through multiple-station mini-
CEX combined with scenario simulation had a
positive impact on the theoretical and practice
results at department exit. The theoretical and
practice results at department exit in the obser-
vation group, in which multiple-station mini-
CEX combined with scenario simulation teach-
ing and assessment was applied were sig-
nificant higher than those in control group. A
correlation study between mini-CEX scores and
theoretical and practice results at department
exit showed that nursing interns with higher
mini-CEX scores had higher final theoretical
and practice results, indicating that mini-CEX
evaluation can reflect the competence level of
nursing interns. Previous studies have suggest-
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Table 4. Comparison of satisfaction to clinical teachers and teaching methods (n/%)

Unsatisfactory General Satisfactory Very satisfactory

Observation group 2 (2.74) 12 (16.44) 36 (49.32) 23 (31.51)

Control group 4 (5.48) 28 (38.36) 28 (38.36) 13 (17.81)

X2 10.488

P 0.013
ed the high value of mini-CEX evaluation [19, ical graduates: an analysis of nationwide data.
20]. Some studies indicated that mini-CEX Lencet-London 2016; 388: s11.
evaluation is not accurate in instrument oper- [2] ~ Norcini JJ, Blank LL, Arnold GK and Kimball
ating skill assessment [6, 21]. Mini-CEX is HR. Thg mini-CEX (clipica] evaluation exercise):
especially useful in timely feedback and solu- a preliminary investigation. Ann Intern Med
. . 1995; 123: 795-799.
tions of pro.blems, which h.elps to dgepen the [3] Lorwald AC, Lahner FM, Mooser B, Perrig M,
understanding and operating of skills. Some Widmer MK, Greif R and Huwendiek S. Influ-
study has shown that teaching by mini-CEX ences on the implementation of mini-CEX and
method has significantly higher student satis- DOPS for postgraduate medical trainees’
faction [18]. In this study, we also found that learning: a grounded theory study. Med Teach
multiple-station mini-CEX combined with sce- 2019; 41: 448-456.
nario simulation improved nursing interns’ sat- [4]  Kumarage S, Fernando R and Gunasekara L. A
isfaction of teaching, which was consistent survey o;.kr.wowledge and ptra.CtticeS Zf t;ansfu-

. . . sion medicine among post intern doctors in
with the above previous studies. specialized hospital in Sri Lanka. Lab Med
One of the shortcoming of this study was 2017; 48: 46-50. _
. [5] Khalil S, Aggarwal A and Mishra D. Implemen-

that a multi-center large-sample study was ) S . .

. . tation of a mini-clinical evaluation exercise
not adopted, with 9”'y a single case source (Mini-CEX) program to assess the clinical com-
and small sample size. Therefore, the sample petence of postgraduate trainees in pediatrics.
size should be expanded, and multi-center Indian Pediatr 2017; 54: 284-287.
clinical studies should be further carried out. [6] LeeV, Brain K and Martin J. Factors influencing

mini-CEX rater judgments and their practical
In summary, multiple-station mini-CEX evalua- implications: a systematic literature review.
tion combined with scenario simulation assess- Acad Med 2017; 92: 880-887.
ment can enhance and evaluate the clinical [7]1 Chang YC, Lee CH, Chen CK, Liao CH, Ng CJ,
competence of nursing interns in addition to Chen JC and Chaou CH. Exploring the influence
improve clinical teaching satisfaction, which is of gender, seniority and specialty on paper and
worthy of popularization and application in clin- cqmputer—based feedba_lck provision  during
ical teaching. mini-CEX assessments in g busy emergency
department. Adv Health Sci Educ Theory Pract
. . . 2017; 22: 57-67.
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