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Assessing Medical Students’ Performance in Core Competencies
Using Multiple Admission Programs for Colleges and Universities:
from the Perspective of Multi‑source Feedback
Ji‑Tseng Fang1, Yu‑Shien Ko2, Chu‑Chun Chien3, Kuang‑Hui Yu4
Background: Since 1994, Taiwanese medical universities have employed At a Glance Commentary
the multiple application method comprising “recom‑
mendations and screening” and “admission application.” Scientific background of the subject
The purpose of this study is to examine whether medical
This study is to examine whether
students admitted using different admission programs gave medical students admitted using different
admission programs gave different perfor‑
different performances.
Methods:
To evaluate the six core competencies for medical students mances. According to the statistical data,
proposed by Accreditation Council for Graduate Medical the performance of the students who were
Education (ACGME), this study employed various assess‑ enrolled through recommendations was
ment tools, including student opinion feedback, multi‑source slightly better than that of the students who
feedback (MSF), course grades, and examination results. were enrolled through the National College
University Entrance Examination.
MSF contains self‑assessment scale, peer assessment scale,
nursing staff assessment scale, visiting staff assessment What this study adds to the field
scale, and chief resident assessment scale. In the subscales,
The results of this study will provide the
the Cronbach’s alpha were higher than 0.90, indicating good Ministry of Education with a reference for im‑
reliability. Research participants consisted of 182 students proving medical educational policies, assist‑
from the School of Medicine at Chang Gung University.
ing domestic medical schools in determining
Results:
Regarding students’ average grade for the medical ethics the number of students admitted through each
course, the performance of students who were enrolled method and developing course feedback, and
through school recommendations exceeded that of students enhance the teachers’ teaching abilities and
who were enrolled through the National College University the counselors’ counseling abilities.
Entrance Examination (NCUEE) p = 0.011), and all consid‑
ered “teamwork” as the most important. Different entry pipelines of students in the “communication,”
“work attitude,” “medical knowledge,” and “teamwork” assessment scales showed no significant dif‑
ference. The improvement rate of the students who were enrolled through the school recommendations
was better than that of the students who were enrolled through the NCUEE in the “professional skills,”
“medical core competencies,” “communication,” and “teamwork” projects of self‑assessment and peer
assessment scales. However, the students who were enrolled through the NCUEE were better in the
“professional skills,” “medical core competencies,” “communication,” and “teamwork” projects of the
visiting staff assessment scale and the chief resident assessment scale.
Conclusion: Collectively, the performance of the students enrolled through recommendations was slightly better
than that of the students enrolled through the NCUEE, although statistical significance was found
in certain parts of the grades only.
(Biomed J 2013;36:188-197)
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B

ecause of the specialty and complexity of medical care,
professional physicians must have extensive medical
knowledge, possess interpersonal and communication skills
for interacting with medical teams and patients, exhibit
empathy for humanity,[1] and continuously improve their
professional abilities to retain a current knowledge of evolv‑
ing medical technologies.[2] The US Accreditation Council
for Graduate Medical Education (ACGME) proposed the
following six core competencies for physicians: Patient care,
medical knowledge, practice‑based learning and improve‑
ment, interpersonal and communication skills, profession‑
alism, and system‑based practice.[3] Nurturing these core
competencies requires a substantial amount of resources,
including hardworking students, improved education from
medical schools, and government and social support. If
medical schools can employ advanced methods to screen po‑
tential students with the appropriate characteristics and who
conform to social expectations of the physicians, they can
reduce the cost of nurturing physicians and achieve better
outcomes, which is beneficial for social health and welfare.
Since 1994, Taiwanese medical universities and col‑
leges have employed the multiple application method
comprising “recommendations and screening” and “admis‑
sion application.” Regarding the fairness of the program,
most schools select students by having several examiners
interview each potential candidate.[4‑6] During the interview,
the examiners assess the traits of the potential candidate,
including their intelligence, motive for studying medicine,
maturity, honesty, conscience, teamworking skills, desire
to help people, spontaneity, ability to handle anxiety, and
empathy.[7] Through this process, medical schools expect
the admission interviews to effectively select students with
the appropriate characteristics, abilities, and motives of
a physician to train physicians that fulfill the social and
national expectations.
According to international studies, the academic per‑
formance of medical students in the primary period was
positively correlated with the admission methods and stu‑
dents’ academic backgrounds.[8‑12] However, the results of
domestic studies indicated that no significant difference in
academic performance was found between students selected
using the multiple admission program and those selected
using the National College University Entrance Examina‑
tion (NCUEE).[13‑15] Domestic studies only compared the
results of paper and pencil tests without considering other
crucial core competencies.
Before the 1950s, only a few tools existed for assessing
the practical abilities of medical students and physicians.
Additionally, the assessment content centered around con‑
crete professional medical knowledge and several clinical
communication skills. However, societies and nations have
different expectations of physicians. As shown by the six
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core competencies developed by ACGME, the tools for
assessing learning efficiency should be increased. When
comparing the academic performance of medical students
through various admission methods, researchers should
consider their learning efficiency in the core competencies,
as well as their medical knowledge and exam results.
For several years, medical education emphasized
the essence of medical knowledge and clinical diagnosis
technology, and the resulting medical care was the only
evaluation indicator. However, with the evolution of medical
education and patient autonomy, the public not only expect
physicians to restore patients’ health and life quality but also
require the respect of medical staff when receiving medical
assistance. This allows patients to undergo therapies that
conform to health care quality regulations under an accept‑
able risk. The development of medical education to provide
the public with comprehensive medical services is the first
step in cultivating excellent physicians who satisfy public
expectations. A study by Papadakis reported a significant
correlation between the behavior of medical students during
study and the punishment for violating regulations when
practicing medicine. He found that physicians who were
punished for violating medical regulations when practicing
medicine had significant negative behavior, such as being
unwilling to accept feedback and unnecessarily interrupting
courses, recorded in their course learning evaluation scales,
recommendation letters written by instructors, and school
administration records when studying in medical school.
His study also found that professionalism was the most
crucial competency medical students must master before
graduation.[16] Papadakis also explored the negative impact
of unprofessional behavior on practicing physicians. The
results indicated that medical students who exhibited a low
sense of responsibility, unreliability, and no spontaneous
improvement and adjustment when studying in medical
schools and during their resident internship had a high pos‑
sibility of violating medical regulations and being punished
when practicing medicine.[17‑21]
The materiality of doctor–patient relationships is recog‑
nized by most medical professionals. A good doctor–patient
relationship enables patients to develop trust in physicians,
which allows physicians to work with enthusiasm, thereby
improving therapy results.[22] Previous studies proved that
physicians with inferior communication skills are related to
low patient satisfaction and high complaint rates. Moreover,
the corresponding exam results also reflect the practical
communication skills of physicians.[23] Inferior communica‑
tion skills may influence patients’ trust in the professional
ability of physicians. ACGME proposed that communication
skills are the most required core competency for medical
school graduates. Regarding communication skills, ACGME
proposed that “physicians must be capable to demonstrate
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interpersonal and communication skills that result in effec‑
tively obtaining patient history, exchanging information with
related medical staff, and cooperating in medical teams.”
The aim of interpersonal and communication skills is to
create and sustain a relationship with patients and work ef‑
fectively with medical teams using effective listening skills.
In the US and Canada, communication skills have become
a core competency for medical residents and profession‑
als; physicians must undergo a regular assessment of their
communication skills to retain their license to practice.[24,25]
Professionalism remains a core competency of physi‑
cians in today’s world.[26] Although the definition of profes‑
sionalism is ambiguous, most people believe professionalism
includes ethical principles, sensitivity to patients, reliable and
effective abilities, concern for humanity, and altruism.[27‑29]

“staff development feedback,” “performance assessment,”
“multi‑assessment volume of the system,” etc., according to
the parties’ performance to conduct all‑round assessment of
volume and give feedback after the assessment. MSF, when
compared with the Mini‑clinical Evaluation Exercise (Mini
CEX), Objective Structured Clinical Examination (OSCE),
and Direct Observation of Procedural Skills (DOPS) assess‑
ment methods, has the following two advantages:
1. Assessment conducted by a number of assessment to
prevent the specific assessment of the arbitrary or bias
and, therefore, the evaluation is more objective
2. By comparison of self‑assessment and the assessment
of others, the appraisee has more self‑awareness and
enhanced self‑efficacy, and a basis for improvement
through feedback.

METHODS

In this study, self‑assessment scale, peer assessment
scale, nursing staff (NS) assessment scale, visiting staff (VS)
assessment scale, and chief resident (CR) assessment scale
were used as a research tool. This was to understand the
physician clinical learning outcomes through assessment
and questionnaire survey. The scales were developed by
modifying our hospital physicians’ Monthly Evaluation
Form (MEF) and Alberta, Canada Provincial physician
rating scale. The self‑assessment scale or peer assessment
scale contains communication skills (5 items), profes‑
sional skills (8 items), teamwork (4 items), and emotional
management (2 items); the NS assessment scale contains
work attitudes (3 items), communication skills (4 items),
and teamwork (4 items); the VS assessment scale or CR as‑
sessment scale contains medical core competence (5 items),
work attitude (3 items), and the quality of medical records (3
items). The questionnaire was rated on a 9‑point scale rang‑
ing from 9 (strongly agree) to 1 (strongly disagree). In the
“communication,” “work attitude,” “medical knowledge,”
and “teamwork” subscales, the Cronbach’s alpha values
were higher than 0.90, indicating good reliability [Table 1].
Below we present a detailed explanation of the core
competencies and the corresponding assessment tools.
1. Patient care: The assessment items of work attitude in
MSF; student grades for the OSCE of the School of
Medicine at Chang Gung University.
2. Medical knowledge: The assessment items of
professional technologies and medical core competencies
in MSF.
3. Practice‑based learning and improvement: Student
grades for the evidence‑based medicine course,
undertaken during their sixth year at the School of
Medicine at Chang Gung University; items related to
evidence‑based medicine in the pre‑test of the Internal
Medical OSCE in 2010.
4. Interpersonal and communication skills: The assessment
items of communication skills in MSF.

Admission methods of the School of Medicine at Chang
Gung University include recommendations from schools,
individual application, the NCUEE, international students,
children of dispatched personnel, International Olympiad
winners, and students transferring from other departments
at Chang Gung University. The purpose of this study is to
explore differences in performance of the core competencies
among the medical students enrolled through recommen‑
dation and through the NCUEE. However, considering the
different screening conditions of several admission meth‑
ods and the limited number of students admitted through
recommendations, the study results may have no statistical
significance. Therefore, the participants of this study were
182 medical students of the School of Medicine at Chang
Gung University, who were admitted through school recom‑
mendations or the NCUEE between 2003 and 2004. Among
these students, 44 were admitted through school recom‑
mendations and 138 were admitted through the NCUEE.
Because individual application was not available between
2003 and 2004, this study compared the performance of
students admitted through school recommendation with that
of students admitted through the NCUEE.
To evaluate the six core competencies for medical
students proposed by ACGME, this study employed vari‑
ous assessment tools, including student opinion feedback,
multi‑source feedback (MSF), course grades, and examina‑
tion results.
MSF or 360‑degree feedback refers to the questionnaire
through their own joint assessment with peers, nursing staff,
instructors, and patients with multiple angle performance of
a method of physician professional, to assess patient satisfac‑
tion, the interaction between medical personnel and medical
services, etc., This method is derived from the industrial sec‑
tor management of the use, based on the concepts of “total
quality tubes management,” “organization development,”
Biomed J Vol. 36 No. 4
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Table 1: MSF scale reliability statistics
Communication
Self
Peer
NS
Work attitude
CR
VS
NS
Medical knowledge
Self
Peer
CR
VS
Teamwork
Self
Peer
NS

Items

Cronbach’s a

5
5
4

0.938
0.982
0.971

3
3
3

0.926
0.901
0.967

8
8
5
5

0.973
0.984
0.936
0.931

4
4
4

0.966
0.987
0.973

Abbreviations: CR: Chief resident; VS: Visiting staff; NS: Nursing staff

To understand whether medical students have fully mas‑
tered communication skills, besides using MSF, the course
design referenced international education and the require‑
ments of domestic education to design doctor–patient relation‑
ship courses. The course design included the basic manner
for interviewing, starting a conversation, respect for patient
privacy, and obtaining agreement. The advanced course in‑
cluded explaining legal disputes, presenting bad news, and
discussing the termination of medical care. Students were
divided into groups and they performed role play exercises
to understand the essence of communication. The course also
hosted group debates regarding current medical disputes and
distributed course feedback questionnaires. However, because
of the limited research period, we considered only the course
grades without assessing the impact of the following course.
5. Professionalism: Students’ grade for and feedback
regarding the medical ethics course undertaken in their
sixth year at the School of Medicine at Chang Gung
University.
To ensure that medical students understand the es‑
sence of ethics, apply knowledge to analyze problems and
make ethical medical decisions, and adopt the necessary
procedures to improve the status quo, students are required
to undertake the medical ethics course in their sixth year
at the School of Medicine at Chang Gung University. The
goal of the medical ethics course is to help medical stu‑
dents understand the ethical challenges, maintain patient
rights, improve medical quality, facilitate doctor–patient
relationships, and cultivate professional physicians. Using
ethics‑oriented issues as the instruction principles, the course
included conferences, speeches, and debates, and the topics
included basic medical ethics concepts, the historical and
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cultural perspectives of medical ethics, students’ ability to
inform, agree, and make decisions, involving children in
medical decision‑making, patient rights and obligations,
ethical dilemmas related to pregnant women and infants,
research ethics, organ transplant and resource distribution,
ethics in the post‑genome era, ethics in psychiatry, doctor–
manufacturer relationships, punishment systems, ethics in
hospice care, and ethics in senior citizen care. These topics
were expected to provide medical students with compre‑
hensive trainings in the basic concepts of medical ethics.
We also distributed course feedback questionnaires with 18
items for professionalism among students at the end of the
semester. Based on the questionnaire results, we determined
which five aspects of professionalism were believed to be
most vital by the medical students admitted through various
admission methods. Medical ethics course feedback sheet
was prepared through literature analysis and examined by
seven experts.It has good content validity.
6. System‑based practice: The assessment items of
teamwork in MSF; student grade for OSCE.
After this study had been implemented for 1 year,
repeated assessments could not be conducted on a number
of items because of the required courses. Using students’
general grades as the assessment item made it difficult
for researchers to identify whether the students’ excellent
performance was the result of learning and improvement.
Therefore, for the sub‑items of the continuously learning
improvement dimension, this study referenced the MSF
employed for several years by Canadian medical schools
and Chang Gung University as the assessment tool, and con‑
ducted a 1‑year repeat assessment. Because of the teaching
and administration requirements of Chang Gung Memorial
Hospital, the study participants were students admitted in the
2003 school year. Each participant completed self‑evaluation
and peer evaluation questionnaires once in every 3 months.
Chief residents and visiting medical staff assessed the clini‑
cal performance of the participants once in every 2 weeks.
Nurses who had close cooperative relationships with intern
doctors also assessed the participants’ performance once in
every 2 weeks. By implementing a 1‑year repeat assessment,
we could assess the continued improvement of medical
students admitted through different methods.
The collected data were analyzed using the SPSS soft‑
ware and descriptive statistical tests (mean, standard devia‑
tion, absolute and relative frequency); Chi‑square test was
used for analyzing the student distribution. The two‑sample
t‑test was used for comparing the performance of recom‑
mendation‑admitted students and NCUEE‑admitted students.

RESULTS
The study participants consisted of 182 medical stu‑
dents [Table 2], comprising 44 students enrolled through rec‑
Biomed J Vol. 36 No. 4
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ommendations and 138 enrolled through the NCUEE. There
was significant difference between genders with regard to
the recommendations and the NCUEE groups (p < 0.001).
There was also significant difference between grades
with regard to the recommendations and the NCUEE
groups (p < 0.05). Regarding the students enrolled in the
medical ethics course, 72 questionnaires were retrieved; 23
questionnaires were retrieved from students enrolled through
recommendations and 49 from students enrolled through
the NCUEE. According to the survey results, more than
half the participants (41 students) believed that teamwork
was the most crucial aspect of professionalism, followed by
competence, care and compassion, and insight. However,
the least important of professionalism was confidentiality.
Regarding the students who were enrolled through school
recommendations, the majority chose teamwork as the
most crucial aspect, followed by competence and openness;
whereas the students who enrolled through the NUCEE
primarily selected teamwork, followed by care and compas‑
sion, and insight [Table 3]. Obtained from the school system,
regarding students’ average grade for the medical ethics
course, the performance of students enrolled through school
recommendations (85.43 ± 2.14) exceeded that of students
enrolled through the NUCEE (83.64 ± 2.36) (p = 0.011).
The experiment period was from June 2009 to May
2010. This study collaborated with teaching units at the
Linkou Branch of Chang Gung Memorial Hospital to
develop MSF, which comprised assessment items for com‑
munication skills, professional technologies, teamwork,
emotion management, core medical competencies, work
attitudes, and the quality of historical cases. Different
questionnaires were applied according to the scorers, who
included seventh grade medical students from the School of
Medicine at Chang Gung University, visiting medical staff
and residents, nurses, and patients.
This study used the MSF results of the self‑evaluation,
peer evaluation, and NS evaluation to assess students’ inter‑
personal and communication skills, as defined by ACGME,
using a total score of 9. Some scorers gave the students more

than 9 points for extremely excellent performances. To pres‑
ent the differences in students’ practical performance, this
study also adopts a score scale greater than 9.
Analysis using two‑sample t‑test revealed that the as‑
sessment scales correspond to the ACGME core competen‑
cies of communication, work attitude, medical knowledge,
and teamwork. The pipeline of students of different entries
in the competence indicators showed no significant differ‑
ence [Table 4]. May be the object of study are seven grade
medical students. They had received 7 years of the same
medical education, so the abilities in different aspects of the
medical would not differ. The use of MSF assessment of the
way and each rating scale was no significant difference; the
greater certainty of admission is not caused by the impact
factor of the Department of Medicine seventh grade student
performance differences.
Regarding the advanced OSCE examination held in
the second semester of 2009, the test results of seventh
grade medical students who were enrolled through recom‑
mendations and through NCUEE were similar at 81 and
80, respectively. For the OSCE examination taken by fifth
grade students in 2010, the average score of students who
enrolled through the NCUEE was 78, which was slightly
lower than that of the students who enrolled through recom‑
mendations (80). Regarding the pre‑test conducted before
the OSCE examination (for a total score of 5), the average
scores of the students who enrolled through the NCUEE and
through recommendations were 2.6 and 2.5, respectively.
To improve the health service and quality of health
care, the assessment item of practice‑based learning and
improvement examined whether medical students can
engage in lifelong self‑directed learning, absorb scientific
empirical information, and judge the reliability and adapt‑
ability of the data, to further improve the medical care of
patients and aim at the core competency of medical quality
improvement. The assessment indicator was the students’
grade for the evidence‑based medicine course, which was a
selective course, at the School of Medicine at Chang Gung
University. Among the students who took this course, 6 had

Table 2: Research subjects

Grade
Admitted in 2003
Admitted in 2004
Total
Gender
Male
Female
Total

Students admitted via
recommendations n (%)

Students admitted via (NCUEE) n (%)

Total n (%)

χ2

15 (17.00)
29 (30.90)
44 (24.20)

73 (83.00)
65 (69.10)
138 (75.80)

88 (100.00)
94 (100.00)
182 (100.00)

4.726*

21 (15.90)
23 (46.00)

111 (84.10)
27 (54.00)

132 (100.00)
50 (100.00)

17.912***

44 (24.20)

138 (75.80)

182 (100.00)

*p<0.05; **p<0.01; ***p<0.001; Abbreviation: NCUEE: National college university entrance examination
Biomed J Vol. 36 No. 4
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Table 3: Preference of professionalism
Professionalism

Students via recommendations

Students via NCUEE

Total

N

%

n

%

n

%

Altruism
Autonomy
Caring and compassion
Commitment
Competence
Confidentiality
Insight
Integrity and honesty
Morality and ethical conduct
Trustworthiness
Openness
Presence
Respect for the healing function
Respect patient dignity and autonomy
Responsibility to the profession
Responsibility to society
Self‑regulation
Teamwork

5
1
7
2
13
2
8
5
2
9
11
5
3
8
9
4
3
15

4.46
0.89
6.25
1.79
11.61
1.79
7.14
4.46
1.79
8.04
9.82
4.46
2.68
7.14
8.04
3.57
2.68
13.39

9
12
22
8
18
3
21
19
10
10
15
2
6
17
17
10
14
26

3.77
5.02
9.21
3.35
7.53
1.26
8.79
7.95
4.18
4.18
6.28
0.84
2.51
7.11
7.11
4.18
5.86
10.88

14
13
29
10
31
5
29
24
12
19
26
7
9
25
26
14
17
41

3.99
3.70
8.26
2.85
8.83
1.42
8.26
6.84
3.42
5.41
7.41
1.99
2.56
7.12
7.41
3.99
4.84
11.68

Total

112

100.00

239

100.00

351

100.00

Abbreviation: NCUEE: National college university entrance examination

Table 4: Differences between the performance of recommendation‑admitted students and NCUEE‑admitted students for the MSF
Students via recommendations
Communication
Self
Peer
NS
Work attitude
CR
VS
NS
Medical knowledge
Self
Peer
CR
VS
Teamwork
Self
Peer
NS

Students via NCUEE

t value

p value

n

Mean

SD

n

Mean

SD

11
11
11

8.21
8.60
7.54

0.71
0.54
0.58

58
58
58

8.29
8.32
7.62

0.62
0.43
0.47

−−0.370
−1.964
−−0.504

0.712
0.054
0.616

11
11
11

8.63
8.49
7.40

0.23
0.21
0.67

58
58
58

8.57
8.39
7.59

0.27
0.20
0.57

0.682
1.515
−−1.002

0.497
0.134
0.320

11
11
11
11

7.98
8.63
8.54
8.30

0.89
0.53
0.23
0.18

58
58
58
58

7.99
8.36
8.44
8.22

0.84
0.42
0.26
0.19

−−0.031
1.888
1.243
1.341

0.975
0.063
0.218
0.184

11
11
11

8.33
8.62
7.60

0.61
0.58
0.71

58
58
57

8.43
8.45
7.73

0.69
0.46
0.53

−−0.444
1.111
−−0.684

0.658
0.270
0.496

Abbreviations: CR: Chief resident; VS: Visiting staff; NS: Nursing staff; NCUEE: National college university entrance examination; MSF: Multisource feedback

enrolled through school recommendations and 15 through
the NCUEE. The average score of the students who en‑
rolled through school recommendation was 90, which was
higher than that of the students who enrolled through the
NCUEE (88). In the OSCE pre‑test taken by fifth grade

students in 2010 (for a total score of 5), the average scores
of the students who enrolled through recommendations and
through the NCUEE were 2.1 and 2.5, respectively.
To understand the practical conditions of learning and
improvement, this study conducted repeated assessments
Biomed J Vol. 36 No. 4
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to compare the scores for one item obtained during differ‑
ent quarters. Regarding the assessment item of teamwork,
the improvement of students who enrolled through school
recommendations for the self‑evaluation and peer evaluation
was less than 2%, which exceeds the negative growth of the
students who enrolled through the NCUEE. In the NS evalu‑
ation, regardless of the admission methods, students’ scores
for teamwork did not show a positive increase [Figure 1].
Students who enrolled through school recommendations
showed no improvements in their communication skills in
the self‑evaluation and peer evaluation; their scores changed

by − 0.31 and − 0.56%, respectively. However, these results
are higher than the − 5% change of the students who enrolled
through the NCUEE [Figure 2]. Students who enrolled
through school recommendation had higher scores for
continual improvement of medical technology knowledge
in the self‑evaluation and peer evaluation, with an average
improvement rate of 0.5-1.5%. However, according to the
results of the VS and resident evaluations, the improvement
made by the students who enrolled through the NCUEE
was superior to that of students who enrolled through
school recommendations. Additionally, the professional

Figure 1: Practice‑based learning and improvement: Teamwork

Figure 2: Practice‑based learning and improvement: Communication
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medical technology score for students who enrolled through
school recommendations in the VS evaluation decreased
by 4.26% [Figure 3]. For work attitude, in the VS, resident,
and NS evaluations, the scores of the students who enrolled
through the NCUEE were better than those of the students
who enrolled through school recommendations; the students’
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VS evaluation scores differed substantially. The difference
in the VS evaluation scores for students enrolled using these
two admission methods was more than 4% [Figure 4].

DISCUSSION
Patient care
For the assessment items of patient care, we expected
medical students to exhibit affection, concern, and empathy
toward patients and provide appropriate and effective medical
service to resolve health problems. Statistics show that among
the students of admission, there was no significant difference
in the indicators of the ability to “work attitude” by the MSF.
The performance of students of different channels showed
little difference. Regarding the clinical care of patients to
study and improve the situation, in terms of VS, CR, NS as‑

Figure 3: Practice‑based learning and improvement: Medical
knowledge

Figure 4: Practice‑based learning and improvement: Work attitude
Biomed J Vol. 36 No. 4
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sessment, the scores of the students who enrolled through the
NCUEE were better than those of the students who enrolled
through school recommendations. The results of this study
are different from those of other studies.[13,14,30‑33] May be the
object of study for the seven‑year medical students receive
the same medical training in this regard, after several years,
so not much different due to different entrance channels.

Medical knowledge
The assessment items of medical knowledge examined
whether medical students understand and apply knowledge
of biology, psychology, sociology, ethnics, culture, and
health, and whether they know how to use professional
basic and clinical medical knowledge to handle, analyze,
and investigate patients’ questions. Statistics show that the
pipeline of students of different entries in the “professional
skills” and “medical core competencies” indicators showed
no significant difference. However, student achievements
differed significantly according to the admission method
used; this result was different from the research results of
Yue‑Joe Lee et al.[13,15,30,34] The improvement rate of the
students who enrolled through the school recommendations
was better than that of the students who enrolled through
the NCUEE in the self‑assessment scale and peer assess‑
ment scale. However, the students who enrolled through the
NCUEE were better in the VS scale and CR scale.

Practice‑based learning and improvement
In this respect, the results show only slight differences
in those recommended for admission and those admitted
through entrance examination. The pipeline of different
entries did not affect the practice‑based learning and im‑
provement.

Interpersonal and communication skills
Statistics show that among the students of admission,
there was no significant difference in the indicators of “com‑
munication skills.” The improvement rate of the students
who enrolled through the school recommendations was
better than that of the students who enrolled through the
NCUEE in the self‑assessment scale and peer assessment
scale. The recommendation process emphasizes on the
communication skills of the students. The recommenda‑
tion‑admitted students needed to go through the interview.
Therefore, the students who enrolled through the school
recommendations were better.

Professionalism
Returned questionnaires were assessed by the students
of medical ethics course. Regarding the students who
were enrolled through school recommendations and the
Biomed J Vol. 36 No. 4
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NUCEE, the majority chose teamwork as the most crucial
aspect, but others were different. Obtained from the school
system, regarding students’ average grade for the medical
ethics course, the performance of students enrolled through
school recommendations exceeded that of students enrolled
through the NUCEE(p = 0.011). Therefore, different entry
pipeline students may show such a significant difference
in performance in the professionalism due to different
characteristics and both ethics courses. Future research will
further explore the real reason. That would benefit to select
students in the interview.

System‑based practice
The assessment items of system‑based practice exam‑
ined whether medical students can understand the health
care system and its operation and foundations to effectively
integrate sources to provide appropriate medical services,
respect patient safety and avoid systematic errors, review
medical decisions and operational content, and assess system
resource content. Statistics show that among the students of
admission, there was no significant difference in the indica‑
tors of “teamwork.” The improvement rate of the students
who enrolled through the school recommendations was better
than that of the students who enrolled through the NCUEE in
the self‑assessment scale and peer assessment scale. Results
of this study and previous studies are the same.[14] It allows
the reference number of Audition admission.
According to the indicators, statistical data, and the MSF
results, the performance of the students who were enrolled
through school recommendations was slightly better than
that of the students who were enrolled through the NCUEE.
Regarding professionalism, all the medical students agreed
that teamwork was the most vital aspect of professionalism.
We expect that the results of this study will provide
the Ministry of Education with a reference for improving
medical educational policies, assisting domestic medical
schools in determining the number of students admitted
through each method and developing course feedback, and
enhance the clinical teachers’ and tutors’ teaching abilities
and the lecturers’ and counselors’ counseling abilities.
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