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Abstract A medical school in China engaged in reform in
2009 by adapting the medical curriculum of the University
of Chicago, USA. Freshmen volunteered for the reform and
50 were randomly selected while the rest remained in the
traditional curriculum. In 2014 a study was conducted to
determine whether the views of traditional and reform cur-
riculum students on their respective educational experience
differed and to identify reform areas that needed improve-
ment.

A survey was administered to graduating students to
gauge their views on basic science and clinical science ed-
ucation, clerkships, general medical education, and readi-
ness for residency training. Frequency distributions, Mann-
Whitney U tests, and Chi-squared tests were used for anal-
ysis.

Reform curriculum students were more positive about
their basic science and clinical science instruction. Clerk-
ships were only somewhat satisfactory to students in both
curricula. Reform curriculum students were more likely
than those following the traditional curriculum to consider
instruction in clinical decision-making and patient care as
‘adequate’. Instruction in population health was considered
inadequate by the majority of students. Reform curriculum
students were more confident about their preparedness for
residency.
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form has been effectively implemented and has increased
student confidence and satisfaction with their education al-
though there is room for improvement.
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Introduction

For over a decade, Chinese and Western scholars have
been calling for China’s medical education to reform by re-
structuring curricula and adopting newer pedagogical meth-
ods. They have pointed out weaknesses in China’s tradi-
tional approaches, including a heavy reliance on didactic
lectures, a role of learners as passive recipients of infor-
mation, courses that are department and discipline based,
a lack of clearly stated educational objectives, poorly devel-
oped assessment systems, inadequate clinical experience,
and a lack of teacher training [1–5]. Recommendations
have been proposed to address these weaknesses, often after
comparing the medical curricula in China and North Amer-
ica or Western Europe. For example, based on a compara-
tive analysis of curricular components in the US and China,
Sun and Zhao [5] argued that Chinese medical colleges
should revise curricular frameworks by adopting an organ/
system-based approach, integrating courses where appro-
priate, devoting more attention to some subjects such as
community medicine and mental health, adding early and
more clinical practice, and fostering students’ active learn-
ing via problem-based methods and independent or group
work.

http://crossmark.crossref.org/dialog/?doi=10.1007/s40037-016-0282-4&domain=pdf
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Medical curricular changes have swept across China, and
key trends in the reform are in line with the recommenda-
tions mentioned above [4]. In addition, input from exper-
tise outside the country is common practice [4, 6]. These
changes are also in keeping with global trends in medical
education reform. A review of the literature on medical
education in emerging market economies (including such
countries as Brazil, China, Mexico, and Russia) suggests
that models of medical curriculum planning in many coun-
tries now display similar characteristics [7].

It was in this context of national and global reform
that the School of Medicine at Wuhan University, China,
launched its curricular innovations with the assistance of the
School of Medicine of the University of Chicago. Wuhan
University medical school had approximately 1,300 under-
graduate students in a five-year programme, a basic sci-
ence faculty of various disciplines, and a clinical faculty
who work in two teaching hospitals. The teaching ap-
proaches before the reform had been traditional, character-
ized by discipline-based and department-controlled courses
and large lectures. To prepare for the reform, the faculty of
Wuhan University and faculty consultants of the University
of Chicago assessed the existing curriculum and pedagogy
by using expert panels, and student and faculty surveys.
The general conclusion was that the traditional curricu-
lum and pedagogies at Wuhan University displayed all the
shortcomings as previously described. Informed by Wuhan
University’s assessment of its needs and by a literature re-
view of current medical education approaches, the leader-
ship of Wuhan University decided to adopt the University of
Chicago’s medical curriculum and pedagogy with modifi-
cations to suit its own context. The University of Chicago’s
medical curriculum includes the following key elements:

● Integrated basic science courses in years 1 and 2, with
each course using clinical cases or vignettes to highlight
clinical application,

● The integrated Clinical Pathophysiology and Treatments
course in year 2 to introduce students to clinical medicine
and to help develop students’ clinical reasoning,

● Clerkships in years 3 and 4,
● Communication, clinical skills, and patient contact train-

ing in all years,
● Emphasis on group and independent learning,
● A strong emphasis on formative assessment.

Leadership at Wuhan University medical school identified
reform course directors and convened them into a reform
committee. Protected time for reform activities was pro-
vided for the course directors, who led iterative curriculum
review and redesign initiatives. Course directors and fac-
ulty members were introduced to the University of Chicago
medical curriculum and pedagogies through training work-
shops or visits to Chicago.

In 2009, Wuhan University implemented a pilot reform
curriculum alongside its traditional curriculum. Each year
since then, freshmen volunteered to be in the reform cur-
riculum, and 50 were randomly selected to join the reform.
The rest of the freshmen (about 250) remained in the tradi-
tional curriculum. Wuhan University’s undergraduate med-
ical education is a five-year programme, with the first three
years focusing on preclinical coursework and the final two
years on clinical clerkships.

Wuhan University’s curriculum reform had the follow-
ing main characteristics. First, lecture time in basic and
clinical sciences was reduced by about 40%, with a cor-
responding increase in small-group and independent learn-
ing. Second, basic science courses were integrated where
appropriate and their relevance to clinical medicine was
made apparent via clinical vignettes to illuminate mech-
anisms of disease pathogenesis. Third, the University of
Chicago’s clinical medicine course, Clinical Pathophysiol-
ogy and Therapeutics, which introduces students to the clin-
ical pathophysiology and therapeutic modalities of selected
diseases linked to ten physiological systems, was adapted
and first implemented at Wuhan University in 2011 with
year 3 students. The Clinical Pathophysiology and Ther-
apeutics course achieves the integration of basic sciences
as pathogenesis into the clinical sciences with an organ
system approach taught jointly by pathologists and clini-
cians. Fourth, several new courses were created for reform
curriculum students including research and doctor-patient
communication, and coursework was increased for com-
munity medicine and medical ethics. Fifth, formative as-
sessments in the form of periodic quizzes and group work
evaluations were added to the traditional summative final
exams to inform teaching and learning. Both formative and
summative assessments in the reform curriculum reflected
the new curricular goals of integration, clinical relevance,
collaborative learning, and the development of thinking.
Finally, by the time the first reform class entered clinical
rotations (in years 4 and 5), the clerkships had been re-
structured, and reform and traditional curriculum students
rotated together. In other words, the two groups of students
were exposed to similar experiences in clinical rotations.
The new clerkships were more systematic in structure using
more uniform guidelines across departments. As a supple-
ment to clinical lectures and as a way to help students think
like physicians, a new course called Clinical Thinking was
created and conducted via teacher-led discussions using real
cases. The main difference between the clerkship training
in the reform and the traditional curriculum was that the
community medicine clerkship was mandatory for the for-
mer group while elective for the latter. For a description
of the new curriculum, pedagogy, and assessment practice,
please also see a survey study by the Wuhan University
medical faculty [8].
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Two previous surveys, one with students and the other
with faculty, were conducted to gauge participants’ views
of the reform during the third year of its implementation.
In one study, year 3 students were asked to evaluate their
preclinical curricula [9] and in the other, faculty members
who taught both traditional and reform curricula evaluated
the curricula’s preclinical portions [8]. Both of those stud-
ies found overwhelming support for the reform on the part
of its participants. A summary of major lessons learned
from Wuhan University’s curricular and pedagogical over-
haul was recently published [10].

A relatively recent development in medical education is
the application of the principles of evidence-based medicine
in the form of ‘best-evidence medical education’; that is,
the implementation of approaches to education based on the
best evidence available [11, 12]. Evidence comes from two
main sources – studies of learning outcomes and studies
of students’ and graduates’ perceptions on the effectiveness
of training programmes [11]. Perceptions are as important
a measure of effectiveness as learning outcomes. In North
America and some European countries, medical faculties
are required to conduct periodic self-evaluation, including
opinion surveys, for accreditation purposes [11]. Eyal and
colleagues also maintained that such evaluations should in-
clude the perceptions of students, graduates, and faculty
[11]. Regarding the implementation of a new programme,
two questions should be answered: Was this programme
implemented as planned, and how can it be improved [13]?

This study aimed at assessing the results of the reform
by examining graduates’ perceptions of their entire five-
year education. Specifically, we conducted a survey on the
views of graduates trained in the reform and the traditional
curricula in order to answer the following questions at the
end of the new curriculum’s first full cycle of implementa-
tion. First, what were students’ assessments of the reform
and traditional curricula? Second, from the reform curricu-
lum students’ response, were the intended new elements
present in their curriculum? Third, were the two groups
of students’ evaluations of their respective educational ex-
perience significantly different in terms of basic science,
clinical science, general medical education, preparedness
for residency, and overall satisfaction with their medical
school education? Finally, what areas of the reform cur-
riculum need improvement?

Methods

Participants

As of the year of this study (2014), about 300 students grad-
uated each June from the five-year programme at Wuhan
University. Of the 2014 graduates, 50 had been trained in

the reform curriculum since 2009 while the rest were ed-
ucated under the traditional paradigm. For the first three
years of medical school, when basic science classes and
introduction to clinical medicine courses were offered, re-
form and traditional curriculum students were educated un-
der two different paradigms. By the time the reform cur-
riculum students entered their clinical rotation years, all
clerkships had been restructured, with newly added features
such as lectures on clinical thinking, formative assessments
of students’ performance, and a new rotation schedule. As
a result of the innovations, reform and traditional curricu-
lum students rotated together, taught by the same faculty
following the same teaching guidelines. At the time of this
study, the first class of reform curriculum students had just
fulfilled all their programme requirements and were about
to graduate along with their traditional curriculum peers.
All graduating students were informed of the survey and
were invited to participate. The actual number of student
respondents is given in the Results section.

The survey instrument, data collection, and data
analyses

A survey was developed based on the Graduation Ques-
tionnaire of the Association of American Medical Col-
leges (AAMC, 2013) [14]. Many of the AAMC Grad-
uation Questionnaire items on curriculum and instruction
were included in the survey (©2014 AAMC; used by per-
mission). The questionnaire focuses on critical issues for
medical students and educators and is widely used in the
US and Canada for medical schools to capture informa-
tion to help guide curricular reform and programme im-
provement. We also added questions that were important
and relevant to unique features of the medical curricula of
Wuhan University. Most of the survey items were five-
point Likert-scale questions measuring satisfactions, where
1 stands for ‘strongly disagree’, 2, ‘somewhat disagree‘,
3, ‘neither agree nor disagree’, 4, ‘somewhat agree’, and
5, ‘strongly agree’. Some item sets asked students to rate
courses on a four-point scale where 1 stands for ‘poor’, 2,
‘fair’, 3, ‘good’, and 4, ‘excellent’. There are also items
on demographics and career choices, as well as open-ended
questions that asked students to write comments. The sur-
vey was in Chinese only.

The survey asked students to assess their medical edu-
cation focusing on four aspects: the preclinical years, in-
cluding instruction and learning in the basic sciences and
clinical sciences; the training in clinical settings in years 4
and 5; satisfaction with general medical education; and the
degree to which students felt ready for residency training.

All students were notified of the survey via email and
were asked to participate. The email notification made it
clear that the survey was voluntary and anonymous. This
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was the first time a graduation survey had been held among
graduating students at this medical school and the school
administration considered it appropriate to make it optional
for students. Those who volunteered to participate an-
swered the survey on paper in two classrooms.

Analyses consisted of frequency distribution for each
variable when applicable. To arrive at percentages of stu-
dents who indicated satisfaction with a given topic, ratings
of ‘somewhat agree’ and ‘strongly agree’ were combined.
When appropriate, the attitudes of students in the two cur-
ricula were compared using Mann-Whitney U tests or Chi-
squared tests. Because some variables were ordinal data
(those measured with the Likert scale) and because tests
for normality of distribution revealed that this assumption
for parametric tests was violated in many cases, we con-
sidered the Mann-Whitney U test, which is nonparametric
and does not assume normal distribution, to be appropriate
in order to yield more accurate results. For Chi-squared
tests, ratings of ‘poor’ and ‘fair’ were combined, as were
ratings of ‘good’ and ‘excellent’. We applied Bonferroni
corrections to multiple comparisons in order to set rigorous
significance levels. Effect sizes (Cohen’s d) are also pro-
vided for significant and nonsignificant differences. More
detailed information on survey items and analysis methods
is given in each section in the Results below.

This research was approved by the University of Chicago
Biological Science Division Institutional Review Board and
by Wuhan University Health Science Center Ethics Com-
mittee.

Results

A total of 178 students participated in the survey, with 145
from the traditional and 33 from reform curriculum. The
total response rate was 59.3%. When we used 0.05 as the

Table 1 Evaluation of basic science education

Items 1) Basic science
content objectives
were made clear to
students

2) Basic science
content was suffi-
ciently integrated
across basic sci-
ence courses

3) Basic science
content objectives
and examination
content matched
closely

4) Basic science
content had suffi-
cient illustrations
of clinical rele-
vance

5) Basic science
content provided
relevant prepara-
tion for clerkships

% of
agree

TC 57.9 37.9 56.6 43.4 65.5

RC 78.8 72.7 81.8 69.7 72.7
TC Mean 3.48 3.20 3.46 3.26 3.64

SD 0.973 0.925 0.936 0.993 0.926
RC Mean 4.03 3.91 4.03 3.85 3.91

SD 0.770 0.843 0.728 0.906 0.843

U (p) *1,657.5 (0.003) *1,401.5 (<0.0001) *1,587.5
(0.001)

*1,616.5
(0.002)

2,041.0
(0.153)

Cohen’s d –0.627 –0.802 –0.680 –0.621 –0.305

*stands for significant difference

significance level for statistical tests, some of the differ-
ences were statistically significant but small and may be
practically insignificant. We therefore applied Bonferroni
corrections to adjust for type I error.

Students’ overall evaluation of basic science
learning

Analyses show that students following the reform curricu-
lum were generally more positive about their basic sci-
ence courses than traditional curriculum students were with
theirs, with 70% or more reform curriculum students agree-
ing with each of the given statements. Reform curriculum
students’ mean scores were also higher, and four of the
differences were significant (the significance level was p <
0.01 based on Bonferroni corrections). Percentages of stu-
dents who indicated ‘somewhat agree’ or ‘strongly agree’,
mean scores, standard deviations, hypothesis test (Mann-
Whitney U) results, and effect sizes are presented in Ta-
ble 1. The statistically significant differences (items 1–4)
had medium to large effect sizes, and the effect size for
item 5, though relatively small, was not trivial. These re-
sults suggested that reform curriculum students were more
likely to be satisfied with their basic science learning.

Evaluation of the clinical science subjects

Students used a four-point scale to rate the quality of in-
struction in their respective clinical science subjects (20 in
total). Chi-squared tests found no significant difference
in the views of the two groups of students with a cor-
rected significance level of p < 0.0025 (for this test, the
ratings of ‘poor’ and ‘fair’ were combined, as were rat-
ings of ‘good’ and ‘excellent’). However, the percent-
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ages of students who selected ‘good’ or ‘excellent’ indi-
cated that reform curriculum students (73% to 100%) ap-
peared to be more satisfied than their traditional curricu-
lum peers (61% to 88%). This was especially the case
for the following subjects (reform versus traditional cur-
riculum students): internal medicine (100% vs. 83.2%),
surgery (97% vs.83.4%), obstetrics/gynaecology (97% vs.
81.9%), emergency medicine (93.9% vs. 72.4%), infec-
tious diseases (90.9 vs. 71.7%), neurology (90.9% vs.
73.6%), imaging (96.9% vs. 83.3%), and dermatology
(87.9% vs.64.6%).

Although the p-values were not statistically significant
for the eight subjects above, their effect sizes were be-
tween small and medium, indicating that these results may
be practically significant. Specifically, χ2, p, and Cohen’s
d for these subjects were: internal medicine (χ2 = 6.413;
p = 0.011; d = 0.387), surgery (χ2 = 4.071; p = 0.044;
d = 0.306), obstetrics/gynaecology (χ2 = 4.689; p = 0.030;
d = 0.329), emergency medicine (χ2 = 6.909; p = 0.009;
d = 0.402), infectious diseases (χ2 = 5.317; p = 0.021; d =
0.351), neurology (χ2 = 4.514; p = 0.034; d = 0.323), imag-
ing (χ2 = 3.940; p = 0.047; d = 0.301), and dermatology
(χ2 = 6.803; p = 0.009; d = 0.399).

Only reform curriculum students were offered the in-
troductory clinical science course Clinical Pathophysiology
and Therapeutics. These students’ evaluation of this course
showed that it was a great success: 31 of the 33 students
(93.9%) considered it ‘excellent’ and one student thought

Table 2 Evaluation of clerkships

Items 1) I received
clear learning
objectives for
the clerkship

2) My perfor-
mance was
assessed against
the learning
objectives

3) I had an op-
portunity to
follow a vari-
ety of patients
(with different
conditions)

4) A faculty
member
observed
me taking
patient
history

5) A faculty
member ob-
served me per-
forming physical
examinations

6) Faculty
members
provided
me with
sufficient
feedback

7) Faculty
members
provided
effective
teaching

Internal
medicine

3.53
(1.121)
54.6%

3.53
(1.074)
54.6%

3.82
(0.941)
70.3%

3.77
(1.057)
67.1%

3.76
(1.025)
65.9%

3.64
(1.018)
62.9%

3.87
(1.026)
70.3%

Surgery 3.65
(1.069)
60.1%

3.70
(1.001)
62.9%

3.87
(0.885)
68.5%

3.77
(0.985)
65.7%

3.80
(1.016)
66.8%

3.83
(0.938)
68.6%

3.94
(0.931)
72.4%

Obstetrics,
gynecology

3.73
(1.025)
60.7%

3.79
(0.966)
66.1%

3.89
(0.899)
67.9%

3.82
(0.975)
63.1%

3.86
(0.947)
68.5%

3.78
(0.950)
65.5%

3.93
(0.932)
72.1%

Pediatrics 3.81
(0.992)
64.6%

3.81
(0.975)
64.6%

3.87
(0.933)
68.2%

3.91
(0.937)
70.6%

3.86
(0.933)
67.6%

3.91
(0.949)
72.4%

3.97
(0.915)
72.4%

Community
medicine

3.55
(1.172)
65.5%

3.57
(1.126)
60.4%

3.47
(1.112)
53.4%

3.52
(1.128)
56.9%

3.51
(1.120)
57.9%

3.47
(1.127)
53.4%

3.48
(1.157)
56.6%

Psychiatry 3.63
(0.966)
60.3%

3.56
(0.944)
57.8%

3.51
(0.958)
53.7%

3.55
(1.010)
54.4%

3.48
(0.981)
50%

3.71
(0.958)
64.7%

3.65
(0.947)
61.1%

Mean, SD (in parentheses), and percentages (%) of students who ‘agree’ with given statements

it was ‘good’ (3%). The other student did not answer this
question.

The quality of clinical clerkships

Using a five-point scale, students rated clerkships on seven
dimensions of teaching. The results of six specialties (inter-
nal medicine, surgery, obstetrics/gynaecology, paediatrics,
family medicine, and psychiatry) are presented in Table 2.
Overall, mean scores suggest that the clerkships were con-
sidered only somewhat satisfactory by students, and the
percentages of students who ‘agree’ showed mixed results.
Community and psychiatry clerkships received relatively
low ratings across all dimensions with ‘agree’ rates of 66%
or lower, and dimension one (clarity of objectives) and di-
mension two (assessments of performance) received satis-
faction rates of 66.1% or lower for all the six specialties.

Evaluation of general medical education

As evaluation of general medical education, students rated
the amount of instruction that was devoted to key areas
of clinical competencies and population health by indicat-
ing whether instruction in 26 given areas was inadequate,
appropriate, or excessive. Fourteen of the items were re-
lated to clinical decision-making and patient care, such as
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patient interviewing skills, physical examination, diagnosis,
clinical reasoning, disease management, care of ambulatory
patients, health education, and communication skills. The
remaining items were on population health, such as public
health, community medicine, disease prevention, epidemi-
ology, health policy, health surveillance, and global health.

Percentages of students who chose ‘inappropriate’,
‘appropriate’, and ‘excessive’ were calculated, and Chi-
squared tests were conducted to identify associations be-
tween students’ curriculum types and their likeliness to
choose ‘appropriate’. Results showed that some areas of
clinical competencies, namely patient interviewing skills,
examination skills, and disease diagnosis, were rather satis-
factory to both reform and traditional curriculum students,
for more than 75% of students from each group consid-
ered the amount of instruction in these areas appropriate.
Students’ satisfaction appeared to be particularly low with
respect to care of ambulatory patients, health education,
and care of geriatric patients, as only 63% or less students
considered the amount of instruction in them appropriate.
Another finding is that greater proportions of reform than
traditional curriculum students chose ‘appropriate’ for 11
of the 14 areas related to clinical decision-making and
patient care, especially diagnosis and clinical reasoning.
For disease diagnosis, 75.2% of traditional curriculum
students and 93.9% of reform curriculum students chose
‘appropriate’ (insignificant difference, χ2 = 5.64, p = 0.018,
d = 0.362), while for clinical reasoning, 59.3% of tra-
ditional and 93.9% of reform curriculum students chose

Table 3 Students’ views on their readiness for residency training (items 1–7) and overall satisfaction with education (8)

Items 1) I am
confident
that I have
acquired
the clini-
cal skills
required
to begin
a resi-
dency
pro-
gramme

2) I have
the funda-
mental un-
derstanding
of common
conditions
and their
manage-
ment en-
countered
in the ma-
jor clinical
disciplines

3) I have
the com-
munication
skills nec-
essary to
interact
with pa-
tients and
health pro-
fessionals

4) I have
basic skills
in clinical
decision
making and
the appli-
cation of
evidence
based in-
formation
to medical
practice

5) I have a
fundamen-
tal under-
standing of
the issues
in social
sciences of
medicine

6) I under-
stand the
ethical and
professional
values that
are ex-
pected of
the profes-
sion

7) I believe
I am ad-
equately
prepared
to care for
patients
from differ-
ent back-
grounds

8) Gener-
ally I’m
satisfied
with the
quality of
my medical
education

% of
agree

TC 42.8 51.0 56.6 37.2 44.1 50.4 37.9 44.2

RC 63.6 87.9 84.9 48.5 60.6 72.7 57.6 81.8
TC M 3.23 3.38 3.54 3.21 3.30 3.43 3.20 3.28

SD 0.965 0.898 0.841 0.904 0.930 0.864 0.955 0.886
RC M 3.61 4.00 4.00 3.33 3.61 3.79 3.61 4.00

SD 0.899 0.612 0.559 0.816 0.609 0.650 0.747 0.612

U (p) 1,874.5
(0.041)

*1,442.0
(<.0001)

*1,669.0
(0.003)

2,188.5
(0.417)

1,954.0
(0.078)

1,828.5
(0.023)

1,811.5
(0.021)

*1,308.0
(<.0001)

Cohen’s d –0.407 –0.807 –0.644 –0.139 –0.394 –0.471 –0.478 –0.946

*stands for significant difference
TC traditional curriculum, RC reform curriculum

‘appropriate’ (significant difference, χ2 = 14.31, p < 0.0001,
d = 0.591). No other significant differences were found
between the reform and traditional curriculum regarding
clinical abilities and patient care (the significance level was
set at 0.0019 after Bonferroni corrections).

As for topics in population health, large percentages of
students deemed instruction in these areas ‘inadequate’, es-
pecially global health (about 61% for both groups of stu-
dents) and health surveillance (62% of traditional and 55%
of reform curriculum students). Only one significant dif-
ference was found between the two groups: community
medicine, which was deemed adequate by 37.9% of tradi-
tional curriculum students and 72.7% of reform curriculum
students (χ2 = 13.19, p < 0.0001, d = 0.566).

Students’ preparedness for residency and overall
satisfaction with medical education

On a five-point scale, students assessed their readiness for
entering residency training (items 1–7 in Table 3) as well
as their satisfaction with their overall medical school ed-
ucation (item 8). The mean scores of students following
the reformed curriculum were all higher than those follow-
ing the traditional curriculum, and reform-traditional dif-
ferences in two of the seven items about residency training
were significant based on the corrected significance level
of p < 0.0071. Effect sizes for items 1, 5, 6, and 7 were
close to medium, suggesting the possibility of substantive
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differences though a statistically significant difference was
absent.

Reform curriculum students were also significantly more
satisfied with their medical school education overall. The
percentages of participants who chose ‘agree’ with each
statement also indicated a higher level of satisfaction on
the part of the reform curriculum students.

Discussion

This graduation survey helped us answer questions about
students’ perceptions of the reform and traditional curric-
ula, whether the intended new elements were present in the
new curriculum according to reform curriculum students,
whether and how the two groups of students’ evaluations
of their respective educational experience differed in several
main curricular components, and what areas of the reform
curriculum still needed improvement.

Traditional curriculum students’ satisfaction rates (be-
tween 37.9% and 57.9%) with their basic science learning
were considerably lower than those of their reform cur-
riculum peers (ranging from 69.7% to 81.8%). This result
suggests that profound changes to the traditional curriculum
were needed, and that reform has led to greater student sat-
isfaction with the basic science part of their education. The
significant differences between the views of the traditional
and reform curriculum students also yields evidence that the
new curricular goals of clarity in learning objectives, inter-
disciplinary integration, alignment of assessments to learn-
ing objectives, and relevance to clinical medicine were im-
plemented somewhat effectively and present in the reform
curriculum. The relatively low satisfaction with clinical
relevance and preparation for clerkships indicates areas for
further improvement.

The ratings of both traditional and reform curriculum
students of their clinical science subjects were rather high.
Compared with their traditional curriculum peers, reform
curriculum students seemed more satisfied with their clin-
ical science learning. Although the differences were not
statistically significant, some may be practically signifi-
cant given their effect sizes. This might be due to the fact
that reform curriculum students were offered the year-long
clinical science course Clinical Pathophysiology and Ther-
apeutics, in which many clinical subjects were integrated
and where clinical application was highly emphasized, and
which was considered an outstanding course by reform
curriculum students. Areas that need further innovations
include rehabilitation, pharmacology, and evidence-based
medicine, each with a satisfaction rate of 75% or lower.

The multi-dimensional evaluation of six clerkships indi-
cated that they were only somewhat satisfactory to students.
Two clerkships that need the most improvement are com-

munity medicine and psychiatry clerkships, both of which
are still among the newest and least mature of all clerkships.
For all six clerkships, clarity of objectives and assessments
of students’ performance are apparently weak areas.

Students’ evaluation of general medical education sug-
gests that the reformed and traditional curriculum share
some strengths and weakness with respect to the amount
of training in clinical abilities. For example, patient inter-
viewing skills and examination skills are considered ‘ap-
propriate’ by the majority of students from both curricula,
while care of ambulatory patients and health education are
much less so. The finding that the views of students in
the reform and traditional curriculum differed significantly
regarding clinical reasoning was expected, as the reform
curriculum placed more emphasis than the traditional cur-
riculum on this area by means of clinical case or vignette
discussions in all basic science and clinical science courses.
Basic sciences in the reform curriculum were more clini-
cally relevant (as evidenced in Table 1) and reform cur-
riculum clinical science courses devoted more attention to
clinical reasoning (as exemplified by the Clinical Patho-
physiology and Therapeutics course). These reasons might
also explain why the views of the two groups of students
on diagnosis, though not statistically significant, have a rel-
atively substantive effect size.

Regarding population health, large proportions of stu-
dents deemed these areas ‘inadequate’. The significant dif-
ference between the views of reform and traditional curricu-
lum on community medicine was as we had expected, as
community medicine clerkship and learning activities were
mandatory for reform curriculum students but optional for
traditional curriculum students. The remaining areas did not
receive added attention in the reform curriculum in spite of
the reform. Further innovation efforts can prioritize some
of these areas.

Finally, students’ assessment of their preparedness for
residency and their rating of the overall quality of their
medical school education perhaps present evidence that the
new curriculum with its new teaching and learning methods
may have led to students’ greater confidence in their abil-
ities and greater satisfaction with their overall educational
experience.

Limitations of this study

Because the survey was voluntary and because the grad-
uating students had met all programme requirements and
were getting ready to leave the campus, many students did
not respond to the invitation to participate. On the other
hand, given the circumstances under which the survey was
administered, the participation rate was quite high, perhaps
because this was the first graduation survey ever conducted



Perceptions on traditional and reform curricula 251

at the medical school and the students were eager to take
the opportunity to voice their opinions.

We expected positive effects of the reform as it had
caused profound curricular changes in content and struc-
ture based on up-to-date principles. However, other factors
might have also contributed to the positive attitude among
participants. For example, the reform curriculum was given
additional attention and resources such as faculty training.
The Hawthorne effect might have been a confounder, too –
it was possible that the positive attitude of students follow-
ing the reform curriculum resulted from the mere fact of
being participants in the reform. Furthermore, there might
be differences between the characteristics of the two groups
of students, as it was possible that students in the reform
curriculum were more enthusiastic about reform and there-
fore rated their reform curriculum relatively highly. Further
investigations are necessary to fully determine what led to
the greater satisfaction of reform curriculum students. Fi-
nally, satisfaction data are limited; without the support of
other critical data sources such as learning outcomes, sat-
isfaction data alone are not a sufficient basis for making
educational change.

Conclusion

Our general conclusion from this study is that although
traditional curriculum students are somewhat satisfied with
certain aspects of their curriculum, a thorough reform is
called for by the traditional curriculum students. In ad-
dition, the response of reform curriculum students to the
survey indicates that the reform has been implemented at
least somewhat effectively, for the intended new elements
are found to be present in the reform curriculum and reform
curriculum students’ satisfaction is significantly higher in
many areas of their education than that of their peers fol-
lowing the traditional curriculum.

Medical schools in many developing countries still rely
heavily on traditional curricula and pedagogies and are in
urgent need of change [15]. We hope that this study may
offer encouragement and useful lessons to reformers in
China and elsewhere, because it shows that comprehensive
changes based on the state-of-the-art curricular and teach-
ing principles can have the potential of improving student
satisfaction and the quality of medical education in a cross-
cultural context. The first key lesson from Wuhan Univer-
sity’s experience is that needs assessment is the important
initial step in preparing for the reform, as it helps ‘diagnose’
the existing curriculum. Experts’ review, and student and
faculty satisfaction surveys are two examples of assessment

tools, both used by Wuhan University. When the reform is
in progress, innovations should also be monitored by on-
going assessments to provide feedback for decision-makers
and other stakeholders.

Second, a leadership committee must be in place to di-
rect and implement the reform, and protected time for re-
form activities must be provided for key players, especially
course directors.

Third, a borrowed foreign curriculum should be modified
according to local contexts and needs. For case discussions,
for example, Wuhan University teachers replaced some of
the clinical cases used by the University of Chicago with
ones collected from their teaching hospitals to make the
cases locally relevant. As another example, topics that were
not covered in the University of Chicago’s curriculum but
would appear on China’s licensing exams were taught in
Wuhan University’s new curriculum.

Fourth, provide training for faculty members to enhance
their pedagogical knowledge and leadership skills. Training
should respond to what faculty members need in order to
effectively carry out the reform, and it can be done by
regular workshops in the school and by faculty exchange
between the collaborating institutions.

Finally, work toward sustaining the change. Successful
change often takes longer than expected [16]. School lead-
ership and faculty need to maintain their commitment to
the reform to make the reform lasting. At Wuhan Univer-
sity, the work launched in 2009 has continued and has been
enhanced ever since in spite of leadership successions. For
more lessons from the Wuhan University experience, please
see an article by Dong and colleagues [10].
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