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Abstract 

Background:  The year 2013 marks a watershed in the history of medical education in Taiwan. Following Taiwan’s 
Taskforce of Medical School Curriculum Reform recommendations, the medical school curriculum was reduced from 
7 to 6 years. This study aimed to analyze the impact of medical school curriculum reform on medical students’ perfor‑
mance in objective structured clinical examinations (OSCEs).

Methods:  We retrospectively analyzed the OSCE records at Taipei Veterans General Hospital (Taipei VGH), one of 
Taiwan’s largest tertiary medical centers, between November 2016 and July 2020. The eligibility criteria were medi‑
cal students receiving a full one-year clinical sub-internship training at Taipei VGH and in their last year of medical 
school. All medical students received a mock OSCE-1 at the beginning of their sub-internship, a mock OSCE-2 after six 
months of training, and a national OSCE at the end of their sub-internship. The parameters for performance in OSCEs 
included “percentage of scores above the qualification standard” and “percentage of qualified stations.”

Results:  Between November 2016 and July 2020, 361 undergraduates underwent clinical sub-internship training at 
Taipei VGH. Among them, 218 were taught under the 7-year curriculum, and 143 were instructed under the 6-year 
curriculum. Based on baseline-adjusted ANCOVA results, medical students under the 7-year curriculum had a higher 
percentage of scores above the qualification standard than those under the 6-year curriculum at the mock OSCE-1 
(7-year curriculum vs. 6-year curriculum: 33.8% [95% CI 32.0–35.7] vs. 28.2% [95% CI 25.9–30.4], p < 0.001), and mock 
OSCE-2 (7-year curriculum vs. 6-year curriculum: 89.4% [95% CI 87.4–91.4] vs. 84.0% [95% CI 81.5–86.4], p = 0.001). 
Moreover, medical students in the 7-year curriculum had a higher percentage of qualified stations in mock OSCE-1 
(7-year curriculum vs. 6-year curriculum: 89.4% [95% CI 87.4–91.4] vs. 84.0% [95% CI 81.5–86.4], p = 0.001) and mock 
OSCE-2 (7-year curriculum vs. 6-year curriculum: 91.9% [95% CI 90.1–93.8] vs. 86.1% [95% CI 83.8–88.3], p = 0.001). 
After clinical sub-internship training, there were no differences in the percentage of scores above the qualification 
standard (7-year curriculum vs. 6-year curriculum: 33.5% [95% CI 32.2–34.9] vs. 34.6 [95% CI 32.9–36.3], p = 0.328) and 
percentage of qualified stations (7-year curriculum vs. 6-year curriculum: 89.4% [95% CI 88.1–90.7] vs. 90.2% [95% CI 
88.6–91.8], p = 0.492).
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Introduction
Curricular reform in medical schools has become a pop-
ular topic in recent decades [1–3]. In Taiwan, the length 
of the medical school curriculum has been shortened 
from seven to six years, following the recommenda-
tions of Taiwan’s Taskforce of Medical School Curricu-
lum Reform [4]. The primary goal of Taiwan’s curricular 
reform is to strengthen clinical training and ensure that 
medical students can enter clinical training earlier. The 
curricular reform did not allow students to make choice 
between 6 and 7-year-curricula at the same time (Fig. 1). 
Both 7- and 6-year curricula have clinical sub-intern-
ship training in the last year of medical school. The old 
7-year-curriculum included seven years of undergradu-
ate training (including sub-internship training in the last 
year), and 1-year post-graduate training. After the cur-
ricular reform, the 6-year-curriculum include six years of 

undergraduate training (including sub-internship train-
ing in the last year), and an extended 2-year post-gradu-
ate training (Fig. 1) [5]. The central philosophy behind the 
curriculum reforms is John Dewey’s “learning-by-doing 
theory.” [5] The “learning-by-doing theory” includes 
cultivating problem-solving and task-achievement abili-
ties by using project-based learning and encouraging 
students to engage in lifelong learning. Thus, the core 
driving force of Taiwan’s curricular reform is to improve 
educational outcomes.

Shortening the medical curricula is an international 
phenomenon. For example, in the United States, there 
have been three waves of shortening the curricular 
length of medical schools. In the United States, a 3-year 
curriculum was introduced in the 1940s and 1970s [6]. 
In the 1940s, the 3-year curriculum was introduced to 
compensate for the physician shortage [6]. In contrast, 

Conclusions:  At the beginning of the sub-internship, medical students under the 7-year curriculum had better OSCE 
performance than those under the 6-year curriculum. After the clinical sub-internship training in Taipei VGH, there was 
no difference in the national OSCE score between the 6- and 7-year curricula. Our study suggests that clinical sub-
internship is crucial for the development of clinical skills and performance in the national OSCE.

Keywords:  Curricular reform, Curricular length, OSCE, Clinical skills, Sub-internship, Competency-based medical 
education

Fig. 1  Curricular reform in Taiwan
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the 3-year curriculum in the 1970s was introduced due 
to financial considerations, which included reducing 
student debt and providing government financial incen-
tives [7]. However, the prevalence of the 3-year curricu-
lum declined due to the discontinuation of government 
funding [7]. Nowadays, some medical schools in the 
United States such as the New York University School of 
Medicine offer a 3-year MD program [8]. In the United 
States, the reasons for curriculum changes in the 1940s 
and 1970s are not the outcome of medical education but 
the result of societal demands or shortage of phyisicans 
[9, 10]. Recently, a third wave of curricular reform called 
“accelerated programs” has been proposed by 35% of 
medical schools in the United States [11]. Most of these 
accelerated programs are usually combined with a part-
ner graduate medical education program [12]. However, 
at present, the educational outcome of the accelerated 
programs remains an unanswered question [9]. Hence, 
the experience of Taiwan’s curricular reform can provide 
medical educators a valuable opportunity to compare the 
clinical competency between different curricula of dif-
ferent lengths. The purpose of this study was to analyze 
the clinical performance between 6- and 7-year curricula 
using standardized serial Objective Structured Clinical 
Exams (OSCEs).

Method
We retrospectively analyzed the data of mock and 
national OSCEs of undergraduates at Taipei Veterans 
General Hospital (VGH), a tertiary medical center in Tai-
wan, between November 2016 and July 2020. All under-
graduates received two mock OSCEs and one national 
OSCE during their sub-internships. The mock OSCE-1 
and mock OSCE-2 are given two months and six months 
after the beginning of the sub-internship, respectively. 
Finally, students take the national OSCE in the last 
month of training.

The procedure of OSCEs
The procedure of OSCEs has been validated and widely 
applied in Taiwan’s teaching hospital for more than ten 
years [13]. All examinees are given the same problem 
and asked to execute the same task [14]. The examiners 
evaluate the examinees’ performance based on a stand-
ardized checklist. The standardized patient should be 
trained by healthcare professionals to act as a patient 
according to the standardized role play script [15]. In 
Taipei VGH, mock OSCEs have six stations and 12 sta-
tions for national OSCEs (due to logistical concerns), 
with each station taking eight minutes. There is no dif-
ference in the requirements of raters, standard patients, 
and examination space between the mock and national 
OSCEs. Both mock and national OSCEs include various 

clinical skills related to internal medicine, surgery, pedi-
atrics, obstetrics, gynecology, and emergency medicine. 
Apart from different medical specialties, the whole OSCE 
should cover the competencies of history taking, com-
munication skills, procedural skills, physical examina-
tion, differential diagnosis, and clinical reasoning. In each 
station, each examinee received scores from the checklist 
and global rating scores. The score of each item from the 
checklist includes 0 (not at all), 2 (partially achieved), and 
3 (completely achieved). The total items from the check-
list of each station could be different; hence, scores from 
the checklist transformed into the percentage of the total 
scores of each station. The global rating score in each 
station can be divided into five levels, which include 1 
(poor), 2 (fair), 3 (average), 4 (good), 5 (excellent). In both 
the mock and national OSCEs, the examinee-centered 
borderline group method with regression is applied to 
establish a passing standard [16–18]. The passing stand-
ard of each station is the mean scores from the checklist 
in those rated level 2 in the global rating.

Outcome measurement of OSCEs
In this study, we used two outcome measurements for 
medical students’ OSCE performance. The percentage 
of scores above the qualification standard is defined as 
the difference between the students’ actual score and the 
approval standard score, divided by the approval stand-
ard score. In Taiwan, the determination of the approval 
standard score is based on the examinee-centered bor-
derline group method with regression, following the 
standard protocol of Taiwan’s national OSCE board 
[16, 18–23]. This study also introduced the percentage 
of qualified stations in the OSCE as another outcome 
measurement.

Statistics
Relationships were analyzed between outcome meas-
urements and different curricula, as well as demograph-
ics. Means were reported with standard deviations, 
and medians were reported with interquartile ranges. 
Comparisons of performance in serial OSCE were ana-
lyzed using repeated-measures ANOVA. To compare 
the OSCE performance between the two curricula, a 
two-way analysis of covariance (ANCOVA) for repeated 
measures was performed with the baseline scores used as 
a covariate to eliminate the possible demographic influ-
ence of OSCE performance [24]. Relationships were ana-
lyzed between different curricula using chi-square and 
t-tests as appropriate. For all analyses, results were con-
sidered significant at p < 0.05. All statistical analyses were 
conducted using IBM SPSS (version 22.0).
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Results
Demographics and baseline characteristics
Between November 2016 and July 2020, 361 under-
graduates (132 female and 229 male) underwent clinical 
internship training at Taipei VGH. Among them, 218 
were under the 7-year curriculum, and 143 were under 
the 6-year curriculum. Comparing the two curriculum 
lengths, students under the 6-year curriculum had a 
higher percentage of clerkship training at our institu-
tion (7-year curriculum vs. 6-year curriculum: 67.0% vs. 

89.5%, p < 0.001) (Table 1). Based on repeated ANOVA, 
there is a significant improvement from the beginning 
of training (mock OSCE-1), after six months of training 
(mock OSCE-1), and at the end of the training (national 
OSCE) in the percentage of scores above the qualifi-
cation standard (%, mean ± SD) (OSCE-1 vs. OSCE-2 
vs. national OSCE: 31.6 ± 14.6% vs. 29.8 ± 12.4% vs. 
34.0 ± 10.2%, p < 0.001), and the percentage of quali-
fied stations (OSCE-1 vs. OSCE-2 vs. national OSCE: 
87.3 ± 15.3% vs. 89.6 ± 14.0% vs. 89.7 ± 9.8%, p = 0.005) 
(Table 2).

Table 1  Demographics and descriptive statistics between 6 and 7-year curriculum

*Results were considered significant by p < 0.05

Variables 7-year curriculum
(N = 218)

6-year curriculum
(N = 143)

p-value*

Sex (n, %)

  Men 141 (64.7%) 88 (61.5%) 0.545

  Women 77 (35.3%) 55 (38.5%)

Students received clerkship at our institution (n,%) 146 (67.0%) 128 (89.5%) < 0.001*

Trainees’ medical school (n, %)

  National Yang-Ming University 146 (67.0%) 128 (89.5%) < 0.001*

  Taipei Medical University 20 (9.2%) 0 (0.0%) < 0.001*

  Kaohsiung Medical University 1 (0.5%) 0 (0.0%) 0.417

  Chung Shan Medical University 31 (14.2%) 0 (0.0%) < 0.001*

  Fu Jen Catholic University 3 (1.4%) 0 (0.0%) 0.159

  China Medical University 8 (3.7%) 0 (0.0%) 0.021*

  National Defense Medical Center 9 (4.1%) 15 (10.5%) 0.018*

Percentage of score above the qualification standard (mean ± SD%)

  Mock OSCE-1 32.7 ± 13.7% 29.7 ± 15.6%, 0.051

  Mock OSCE-2 33.9 ± 12.1% 23.6 ± 10.3% < 0.001*

  National OSCE 33.2 ± 10.8 35.1 ± 9.2%, 0.081

Percentage of qualified stations (mean ± SD%)

  Mock OSCE-1 88.7 ± 14.6% 85.1 ± 16.2%, 0.028*

  Mock OSCE-2 91.7 ± 12.3% 86.4 ± 15.8% 0.001*

  National OSCE 89.2 ± 10.6% 90.6 ± 8.5% 0.175

Table 2  The performance in serial OSCEs

*Results were considered significant by p < 0.05

Outcome measurements (mean ± SD) Mock OSCE-1
(Beginning of 
sub-internship)

Mock OSCE-2
(6th month of 
sub-internship)

National OSCE
(11th month of 
sub-internship)

p-value*

Percentage of score above the qualification 
standard (mean ± SD%)

7-year curriculum 32.7 ± 13.7% 33.9 ± 12.1% 33.2 ± 10.8%, p = 0.505

6-year curriculum 29.7 ± 15.5% 23.6 ± 10.3% 35.1 ± 9.2%, p < 0.001

Total (6 and 7-year) 31.6 ± 14.6% 29.8 ± 12.4% 34.0 ± 10.2%, p < 0.001

Percentage of qualified stations (mean ± SD%) 7-year curriculum 88.7 ± 14.5% 91.7 ± 12.3% 89.2 ± 10.6%, 0.009

6-year curriculum 85.1 ± 16.2% 86.4 ± 15.8% 90.6 ± 8.5%, < 0.001

Total (6 and 7-year) 87.3 ± 15.3% 89.6 ± 14.0% 89.7 ± 9.8%, 0.005
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Factors associated with OSCE performance
At Taipei VGH, most (77%) undergraduate students 
received clerkship training at our institution. Among 
baseline demographics, history of received clerkship at 
our institution was associated with better performance in 
OSCEs in two outcome measurements (Table 3).

Comparing OSCE performance between two curriculum 
lengths
To exclude the potential confounding effects of history 
of received clerkship at our institution, the comparisons 
of OSCE outcomes between 6- and 7-year curricula were 
based on baseline-adjusted ANCOVA results. In the 
mock OSCE-1, medical students under the 7-year curric-
ulum had a higher percentage of scores above the quali-
fication standard (mean [95% confidence interval]) than 
those under the 6-year curriculum (7-year curriculum vs. 
6-year curriculum: 33.8% [95% CI 32.0–35.7] vs. 28.2% 
[95% CI 25.9–30.4], p < 0.001), and a higher percentage of 
qualified stations (7-year curriculum vs. 6-year curricu-
lum: 89.4% [95% CI 87.4–91.4] vs. 84.0% [95% CI 81.5–
86.4], p = 0.001). In the mock OSCE-2 (after six months 
of training), medical students under the 7-year curricu-
lum had a higher percentage of scores above the qualifi-
cation standard than those under the 6-year curriculum 
(7-year curriculum vs. 6-year curriculum: 34.3% [95% CI 
32.8–35.8] vs. 23.0 [95% CI 32.8–35.8], p < 0.001), and a 
higher percentage of qualified stations (7-year curricu-
lum vs. 6-year curriculum: 91.9% [95% CI 90.1–93.8] 
vs. 86.1% [95% CI 83.8–88.3], p = 0.001). In the national 
OSCE, there were no differences in the percentage of 
scores above the qualification standard (7-year curricu-
lum vs. 6-year curriculum: 33.5% [95% CI 32.2–34.9] vs. 
34.6 [95% CI 32.9–36.3], p = 0.328) and the percentage of 
qualified stations (7-year curriculum vs. 6-year curricu-
lum: 89.4% [95% CI 88.1–90.7] vs. 90.2% [95% CI 88.6–
91.8], p = 0.492) (Figs. 2 and 3).

Discussion
In this study, we found medical students under the 7-year 
curriculum performed better in OSCE than their 6-year 
curriculum counterparts at the beginning of the intern-
ship. After the clinical internship training at Taipei VGH, 
there was no difference in national OSCE scores between 
the 6- and 7-year curricula graduates.

There is a paucity of controlled studies comparing the 
outcomes between different medical school curricu-
lum lengths [9]. Therefore, the long-term experience of 
medical curriculum reform in Canada provides us with a 
useful window to observe its impact on physicians’ per-
formance and competency. In Canada, there has contin-
ued 3-year programs at both the University of Calgary 
and McMaster University since the 1970s. By using ques-
tionnaire scores from colleagues and patients, a 30-year 
long-term observation in Alberta showed that physicians 
of 3-year programs (from the University of Calgary) do 
not seem to be less competent than those who graduate 
from 4-year programs [25]. The present study findings 
are similar to those of Canada; that is, a shorter medi-
cal school curriculum seems to not interfere with the 
development of students’ clinical competence. Recently, 
some medical schools in the United States with 3-year 
MD programs introduced UME-GME continuum pro-
grams at their own institutions to strengthen the clini-
cal competency of residents with a shorter curriculum 
[1]. In the present study, we found that students who 
received a clerkship at the same institution had a trend 
of better OSCE performance, suggesting that continuum 
programs can help accelerate clinical competencies. One 
reason for the better OSCEs performance in those who 
received ‘continuum programs’ (clinical clerkship and 
sub-internship at our institution) includes the ‘home 
advantage.’ This subgroup of trainees had built up their 
competencies of ‘system-based practice’ during their 
clerkship and could spend more time acquiring other 

Table 3  Association between history clerkship training at our institution and OSCEs Performance

*Results were considered significant by p < 0.05

Variables Received clerkship training at our 
institution
(N = 274)

Not received clerkship training at our 
institution
(N = 87)

p-value*

Percentage of score above the qualification standard (mean ± SD%)

  Mock OSCE-1 33.9 ± 13.9% 24.4 ± 14.4%, < 0.001*

  Mock OSCE-2 29.8 ± 11.9% 29.9 ± 14.1% 0.984

  National OSCE 34.8 ± 10.0% 31.3 ± 10.5% 0.005*

Percentage of qualified stations (mean ± SD%)

  Mock OSCE-1 88.7 ± 13.6% 82.6 ± 19.0% 0.006*

  Mock OSCE-2 89.6 ± 13.9% 89.7 ± 14.4% 0.974

  National OSCE 90.4 ± 9.1% 87.7 ± 11.7% 0.058
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clinical competencies in their sub-internship. Also, fea-
tures of our curricular design for clinical clerkship could 
be another explanation. Our clinical clerkship compro-
mised 80 important competencies with the well-designed 
training program. Trainees could receive clinical training 

in several departments, including 3-month internal med-
icine, 3-month surgery, 1.5-month OBS-GYN, 1.5-month 
pediatrics, 1-month neurology and psychiatry, 0.5-month 
orthopedics, and 0.5-month geriatrics. The diverse learn-
ing scenario ensures trainees have more experience in 
dealing with the different clinical situations.

Fig. 2  The difference in percentage of score above the qualification standard (%) between 7-year and 6-year curriculum after adjusted confounding 
factors

Fig. 3  The difference in percentage of qualified stations (%) between 7-year and 6-year curriculum after adjusted confounding factors
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The strength of the present study is that we used 
standardized OSCEs as outcome measurements. This 
OSCE protocol has been integrated into the national 
medical examination in Taiwan, which is a more objec-
tive measurement for the educational outcome [26]. 
Another strength is that the present study further ana-
lyzed the performance in serial OSCEs, thus provid-
ing a more comprehensive and longitudinal viewpoint 
for internship training. According to our research find-
ings, medical students under a shorter curriculum have 
lower OSCE scores at the beginning of their internship, 
but there is no difference between 6- and 7-year cur-
ricula outcomes after the internship training. There are 
four possible explanations for these findings. First, the 
clinical teachers had information about students under 
different curriculum lengths. Therefore, clinical teach-
ers may devote more effort to students in a shorter cur-
riculum. Also, our institution organized a task force to 
strengthen the development of clinical competencies for 
trainees under the shortened curriculum. Strategies such 
as specialized mini-lectures, ongoing supportive super-
vision, and clinical mentorship have been implanted, 
which may contribute to the ‘catch-up’ of sub-interns 
under a 6-year-curriculum. Second, we introduced the 
competency-based medical education (CBME) frame-
work simultaneously with the curricular reform. Under 
the new curriculum, undergraduates had been informed 
about the required competencies after completing their 
training a priori starting their sub-internship at our insti-
tution. Also, we redesigned our electronic assessment 
system and introduced a CBME-based evaluation frame-
work for trainees under the new 6-year-curriculum. 
Hence, the length of the curriculum is no longer the key 
factor for educational outcomes [27]. Third, the lack of 
growth in the 7-year curricula graduates may be due to 
the ceiling effect; that is, most students achieved the goal 
of clinical sub-internship training. The measurement of 
advanced competencies for real-world practice is beyond 
the scope of OSCEs, which may require direct observa-
tion in the clinical setting. Fourth, our study found infe-
rior performance in the initial mock-OSCE from those 
under the 6-year curriculum. The shortening lectures 
for clinical medicine before entering sub-internship may 
be the reason for inferior performance in the 1st mock-
OSCE (at the beginning of sub-internship) from those 
under the 6-year curriculum. Moreover, our findings 
show that the clinical setting is the best strategy for effi-
cient learning, which echoes the philosophy behind the 
curriculum reforms, that is, John Dewey’s “learning-by-
doing theory.”

One critical issue that should be addressed is the 
decline of the 2nd OSCE shown in Table 2. The reasons 
underlying this decline might be due to learning fatigue 

or distraction. The distraction could be attributed to 
sub-interns focusing on applying for post-graduate 
training programs simultaneously as 2nd OSCE. The 
present study provides us a critical chance to improve 
the curricula design to prevent learning fatigue and dis-
traction. Also, our study had several limitations. First, 
the present study was not controlled, and several pos-
sible confounding factors may have interfered with our 
results. For example, clinical teachers and institutions 
may change their teaching strategies after implement-
ing a 6-year curriculum. Since it is nearly impossible to 
conduct a randomized controlled study to compare the 
outcomes of different curriculum lengths, the curricu-
lum reform in Taiwan can provide us with an oppor-
tunity to analyze the association between curriculum 
length and clinical competency. Second, the study 
did not control for underlying school performance 
before entering the sub-internship. In Taiwan, medi-
cal students do not provide their grade reports to their 
sub-internship hospitals, and medical students from 
different medical schools may have different standards 
for academic grading. However, as every sub-intern in 
our institution took the mock OSCE-1 at the beginning 
of their sub-internship their initial scores could provide 
a standardized measurement for their educational out-
come before entering the clinical sub-internship. Third, 
there are differences between the percentage of certain 
medical schools between trainees under 6- and 7-year-
curriculum. The differences between the percentage 
of several medical schools were due to the increased 
capacity of certain university hospitals. Thus, their 
students can receive their sub-internship at their own 
university hospital. This is the reason for the decreased 
proportion of some medical schools between 6- and 
7-year-curriculum. Fourth, the pass rate of national 
OSCEs is generally higher in our institution than the 
national average pass rate (Table  4) [28]. Therefore, 
caution should be taken to generalize our results into 
trainee at different institutions. Further studies using 

Table 4  The OSCE pass rate of our institution and national 
average of Taiwan

The statistics are not available because the authors cannot obtain the original 
data from Ministry of Examination of Taiwan

Year Our institution (%) National 
average 
(%)

2020 100% 98.78%

2019 100% 98.23%

2018 100% 98.55%

2017 97.82% 99.01%
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the national cohort is needed to portray the landscape 
of impacts after curricula reform in Taiwan.

Conclusions
At the beginning of the sub-internship, medical stu-
dents under the 7-year curriculum outperformed those 
under the 6-year curriculum on the OSCE. After the 
sub-internship training, there was no difference in the 
national OSCE score between the 6- and 7-year curric-
ula. Our study showed that changes in curriculum length 
in medical schools did not interfere with the OSCE per-
formance at the end of the sub-internship, and clinical 
training is a crucial factor for developing clinical com-
petencies. Our experience can inspire future curriculum 
reforms in medical schools.

Abbreviations
OSCE: Objective Structured Clinical Examination; ANOVA: Analysis of vari‑
ance; ANCOVA: Analysis of covariance; CBME: Competency-Based Medical 
Education.
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