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ABSTRACT

Purpose: To systematically evaluate the effect of PBL in Pathology and Pathophysiology
teaching. Approach: CNKI, PubMed, WanFang Data, EMbase databases were electronically
searched to collect randomized controlled trials (RCTs) of PBL model used in pathology
and pathophysiology teaching in China from the database that has been constructed by
September 20, 2019. Two researchers from the same research department independently
screened and extracted literature materials for studying the evaluation bias risk and
conducted a Meta-analysis using RevManb.3 software. Findings: A total of 45 RCTs
were enrolled, including 7,739 subjects. The Meta-analysis results indicate that PBL
model in pathology and pathophysiology teaching is superior to traditional teaching model
(LBL) in terms of final examination score [MD =6.68, 95% Cl(5.29,8.06), P<0.00001],
case analysis score [MD=4.15, 95% CI (2.88,5.42), P<0.00001], increased learning
interest [RR=1.46, 95%CI(1.28,1.66), P<0.00001], the ability to analyze and solve
problems [RR=2.21, 95%CI(1.49,3.27), P<0.00001] and teamwork ability [RR=1.7,
95%CI(1.3,2.22), P<0.00001]. Insights: The research results shown that PBL model
can improve the teaching effect of Pathology and Pathophysiology, which, however,
needs to be further verified by more high quality researches due to the limitation of

literature quality in this research.
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INTRODUCTION

China has a long and profound history of
education. Confucius, a famous educator
in China, advocated respecting teachers
and valuing education in the Analects of
Conficins more than 2,000 years ago. Therefore,
it is a Chinese tradition to respect teachers.
Such tradition is embodied in the fact that
classroom teaching is teacher-centered
where teachers have an absolute initiative in
teachingwhilestudentsare passiveknowledge
Therefore,

learning” (LBL) has become the dominant

receivet.! “lecture-based
teaching mode in China. However, with
the rapid development of China’s economy
and society in recent years, the traditional
teaching mode (LBL) finds it increasingly
difficult to adapt to
education.” China’s education administrators

today’s Chinese

proposed to transform teacher-centered

classroom teaching into student-centered one
and emphasized that students’ performances
during the whole learning process should
not be evaluated merely by final examination
Therefore,
especially modern medical education, needs

scotes. Chinese education,
to be reformed and innovated.” The diseases
are becoming more and more complex,
accompanied with an increasingly high
incidence rate and mortality for malignant
diseases, thus requiring medical colleges
to cultivate high quality medical talents for
clinical services. That’s why medical colleges
are advised to innovate their teaching
mode to better adapt to modern medical
education.

As a bridge between basic theory to clinical
practice for medical students, Pathology
and Pathophysiology are important basic
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courses in medical education. The traditional teaching
mode (LBL) has shown some disadvantages, such as, it
cannot stimulate students’ interest in learning. In recent
years, Chinese educators have gradually introduced an
international teaching mode of problem-based learning
(PBL), which was firstly introduced into medical
education by Mike Barrows, a Professor of Neurology
from Maast University in Canada.* Such teaching mode
is to adopt student-centered classroom teaching with
Pathology teaching as an example. Practical clinical cases
are adopted for classroom teaching so that students can
give full play to their subjective initiative by consulting
literature and materials and they are organized to discuss
pathogenesis cases. Therefore, this teaching mode
has become a hot spot in the reform of pathology
and pathophysiology teaching in China’s colleges
and universities, but no sufficient theoretical basis is
available for verifying its effect. This study systematically
evaluates the effect of PBL and LBL in pathology and
pathophysiology teaching by meta-analysis, which will
provide reference for the reform in teaching,

METHODS
Data sources and search strategy

CNKI, PubMed, EMBASE and Wanfang databases
were retrieved, only English and Chinese literature was
searched and the retrieval strategy was designed. For
example, keywords such as “problem-based learning” or
“problem-based learning” and “pathology” or
“pathophysiology” were used for search in PubMed
database. In addition, any inconsistency was resolved by

group discussion and consensus with the third party JH.
Eligibility criteria

The studies about such meta-analysis have to meet the
following inclusion critetia:* (1) A randomized controlled
experiment of PBL and LBL has to be included; (2)
The study objects are all subjects of pathophysiology
or pathology in China, regardless of school system,
learning form and race; (3) The results of this study
are the final examination scores, case analysis scores,
students’ interest in learning, their ability to analyze
and solve problems and team cooperation ability; (4)
The study is published in both Chinese or English.
Additionally, incomplete data, repeated publication,
reports and experimental courses that are not about
PBL teaching mode or LBL teaching mode and non-
Chinese and English literature are excluded.

Data extraction

The eligible texts were selected by two independent
research institutes [ZS and RW]. The third party
were involved in consultation and would make a final
decision [JH] in case of disagreement.

For the purpose of this study, two independent
researchers [XH and RW)] extracted the following
information from eligible studies: (1) The first author’s
name and year of publication; (2) Research object’s unit,
major, number of participants and educational level; (3)
Specific details of intervention and control measures;
(4) Elements for bias risk assessment; (5) Outcome
indicators: final examination scores, case analysis scores,
students’ interest in learning, their ability to solve and
analyze problems and team cooperation ability. All the
extracted data were saved in Excel.

Quality evaluation

Two investigators [xhandzs| independently evaluated
the bias risk according to the RCTs risk bias tool
recommended in Cochrane manual 5.1.0 and cross-
checked the results.

Statistical analysis

Revman 5.3 software provided by Cochrane website
was used for meta-analysis. The mean deviation (MD)
and the risk ratio (RR) were used as the effect analysis
statistics for two classification variables, both of which
were 95% CIL. y? test (test standard a = 0.1) was used
to analyze the heterogeneity among the included results
and then combined with I? to judge the heterogeneity.
The fixed effect model will be used if there is no
heterogeneity among results. Otherwise, random effect
model will be used after obvious heterogeneity is
excluded. The Meta-analysis standard is that a = 0.05.
Significant heterogeneity was analyzed by subgroup
analysis, sensitivity analysis or descriptive analysis.

RESULTS
Literature retrieval and qualified research

Through literature search, 6,469 related articles were
retrieved from CNKI (2,469), PubMed (72), EMBASE
(2), Wanfang (3,926), among which 4,432 articles were
deleted and 2,037 related articles were collected. The
abstracts of these articles were reviewed to evaluate
their eligibility. A total of 1,963 articles did not meet the
criteria for inclusion, so they were excluded. In addition,
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Table 2: Bias risk assessment results included in the study.

Study RCTs RllecatichiNcling et respe::tci::‘glif sf))ltl:"s;s
concealment | method integrity research results of bias

Qing Zhou et al. 2014° unclear nothing no complete nothing nothing
Jianggiong Wang et al. 2009° unclear nothing no complete nothing nothing
Shenlan Wang et al. 20187 unclear nothing no complete nothing nothing
Wei Peng et al. 2013® unclear nothing no complete nothing nothing
Fang Liu 2008° unclear nothing no complete nothing nothing
Haiyan Wu et al. 2010"° unclear nothing no complete nothing nothing
Jie Chen 2011" unclear nothing no complete nothing nothing

Lin YING et al. 20142 block randomization nothing no complete nothing nothing
Yanan Jing et al. 2012 unclear nothing no complete nothing nothing
Jinfa Zou 2015 unclear nothing no complete nothing nothing
Jiushi Lei et al. 2013° unclear nothing no complete nothing nothing
Hong Wei et al. 20101 unclear nothing no complete nothing nothing
Yuemei Li et al. 2016"7 unclear nothing no complete nothing nothing
Hua Feng et al. 20138 unclear nothing no complete nothing nothing
Xiaoli Cai 2011"® unclear nothing no complete nothing nothing
Chunyan YAN et al. 2013 unclear nothing no complete nothing nothing
Yuyin Wen et al. 2018 unclear nothing no complete nothing nothing
Yi Hao et al. 2016% unclear nothing no complete nothing nothing
Yin Guo et al. 20132 unclear nothing no complete nothing nothing
Daogin Shen 201124 unclear nothing no complete nothing nothing

Lu Liu et al. 2016%° unclear nothing no complete nothing nothing
Chuan Xie et al. 2015% unclear nothing no complete nothing nothing
Yan Zhao et al. 2018% unclear nothing no complete nothing nothing
Xiaoyuan Lv et al. 20122 unclear nothing no complete nothing nothing
Yanfang Pan et al. 2016% unclear nothing no complete nothing nothing
Yifei Liu et al. 2019% unclear nothing no complete nothing nothing

Li Cai et al. 2018 random sampling nothing no complete nothing nothing
Yajie Dong et al. 2013% unclear nothing no complete nothing nothing
Huilin Lu et al. 2015% unclear nothing no complete nothing nothing
Lan Yu et al. 20193 unclear nothing no complete nothing nothing
Liya Lin et al. 2011% unclear nothing no complete nothing nothing
Haibo Wu et al. 2019% unclear nothing no complete nothing nothing
Yulin Feng et al. 2015%" unclear nothing no complete nothing nothing
Jing Chen et al. 20143 unclear nothing no complete nothing nothing
Wei Shen et al. 2009%° unclear nothing no complete nothing nothing
Qinhui Zhang et al. 20074 unclear nothing no complete nothing nothing
Guangpin Chen 2008 unclear nothing no complete nothing nothing
Hao Guo et al. 2018% unclear nothing no complete nothing nothing
Lunin Sun et al. 20074 unclear nothing no complete nothing nothing
Guangpin Chen et al. 20064 unclear nothing no complete nothing nothing
Huipin Liu et al. 2009* unclear nothing no complete nothing nothing
Yuting Wu et al. 20194 unclear nothing no complete nothing nothing
Yaqin Xie et al. 20184 unclear nothing no complete nothing nothing
Hui Ji et al. 20184 unclear nothing no complete nothing nothing
Guohua Qing 20194 unclear nothing no complete nothing nothing
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PBL LBL Mean Difference Mean Difference.
tudy ot Subgrou 2 otal Mea ota 1 andom, 95% ando
Chuan XIE2015 6 54 58 788 62 55 28% 11.80(9.65,13.99 S

Chunyan YAN2013 7094 893 &7 6522 74 572(272,872 =
Daogin SHEN2011 &2 M 6 7 10 60 25% 11.00[7.24,147§ i
Guangpin CHEN 2006 80.11 5.55(1.48, 9.62 =
Guangpin CHEN 2008 718 106 40 6494 112 40 22%  6.86(208,11.64 R

Guohua QING2019 7624 1526 60 6248 1583 60 20% 1376(8.20,1937 ==
Haibo WU2019 948 6412 15 834 273 15 25%  11.40[7.87,14.93 o
Haiyan WU2010 7853 972 116 7549 871 112 28% 3.04[0.65,543 B

Hao GUO2018 9333 132 30 8125 263 30 30% 1208(11.03,13.13 tid
Hong WEI2010 792 1032 47 7074 116 46 23%  8.46(3.99,12.93 FE==
Hua FENG2013 8451 1212 132 7988 84 131  28% 483[211,7.19 =

Hui JI2018 799 838 50 7494 99 50 25% 4.96 [1.36, 8.56] EE

Huilin LU2015 7972 1038 42 6344 1429 79 23% 16.28[11.83,2073 g
Jiangoiong WANG2009 853 521 60 81.32 321 60 29% 398243553 ™

Jie CHENG2011 8362 935 371 7805 882 3% 3.0% 5.57 [4.25, 6.89) L

Jinfa ZHOU2015 853 82 120 722 75 120 29% 1310[11.11,1509 e
Jing CHEN2014 7261 822 99 7092 853 95 28%  169[067, 409 =

Jiushi LEI2013 741 149 9% 738 142 93 24%  0.301-3.80, 4.40 i

Lan YU2019 6826 368 72 618 585 72 29% 5.46[4.86, 8.06] i

Li CAI2018 8427 826 84 7762 939 87 27% 665 [4.00, 9.30) ==

Lin YING2014 8065 87 36 7898 95 30 23%  1.67F2766.10 TS

Liva LIN2011 789 91 112 73 82 116 28% 5.90(3.65,8.15 .

Lu UU2016 8214 1423 60 6929 1189 60 23% 1285[8.16,17.59 =

Qinhui ZHANG2007(1) ~ 70.78 218 48 6761 278 43  30%
Qinhui ZHANG2007(2) ~ 7358 245 50 7267 278 43 3.0%

3.17[218,4.16 ®
091012194 1

Shenlan WANG2018 7513 1551 39 61.56 1494 49 1.8% 1357(7.15,19.99 T
Wel PENG2013 928 35 50 845 878 50 28%  830(568,10.92 e
Wei SHEN2009 712 76 30 687 51 29 26% 250(0.79,5.79 s
Xiaoli CAI2011 7614 926 50 7423 782 50 26% 191145527

Xiaoyuan LV2012 80.32 1023 50 723 836 S0 25%  7.96[430,1167

Yajie DONG2013 8421 105 143 8098 918 145 2.8% 323(0.97,5.49 ka
Yagin XIE2018 7947 892 124 7025 627 118 29%  922(7.28,11.1§ =
Yifei IU2019 856 34 20 726 44 20 28% 13.00[10.56,15.44

Yin 6U02013 8579 916 80 78.47 1382 38 22%  7.32[254,1210

Yuemei LI2016 7467 888 99 6949 1145 102 27% 5.18(2.35,8.01]

Yulin FENG2015 7653 621 128 7206 1550 245 28% 4.47(2.24,6.70)

Yuting WU2019 762 957 135 7524 1161 134 28%  0.961.58 3.50

Yuyin WEN2018 6504 972 70 60.92 972 67 26% 412[0.86,7.39

Total (95% CI) 2984 3066 100.0%
Heterogeneity: Tau*= 16.41; Chi*=508.17, df = 37 (P < 0.00001); F= 3%
Test for overall effect: Z = 9.44 < 0.00001)

6.68[5.29, 8.06]

20 -10
Favours|LBL] Favours(PBL]

Figure 2: Meta-analysis of the final examination scores of PBL
group and LBL group.

PBL LBL Mean Difference Mean Difference
Study ot Subgroup Mean SD Total Mean SD Tota Weight IV, Random, 95% CI IV, Random, 95% CI
Chunyan YAN2013 86 207 57 811 1.5 53 90% 0490048117 i
Fang LU2008 1658 238 40 895 254 33 87% 6.63(554,7.72 25 ]
Hua FENG2013 1821 145 132 1618 250 131 92%  203(152 254 =
Huilin LU2015 914 317 42 5688 314 79 8.6% 3.46(2.28, 4.64 e
Jiangejong WANG2009 8862 423 60 7965 635 60 77%  8.07(7.04,1090] —=—
Jie CHENG2011 3025 553 37 2712 501 3% 90% 3.13(2.36, 3.90 ol
Jing CHEN2014 1039 293 99 94 296 95 8.9% 0.99[0.16,1.82 s
Jiushi LEI2013 91 20 9% 83 47 98 87%  08000301.90 o=
Wei SHEN2009 141 23 M 15 286 2 8.5% 260(1.35 389 ==
Xiaoli CAI2011 7468 657 50 6237 964 50 58%  1231(3.08,1554) =
Yanfang PAN2016 77.35 442 57 68.71 883 55 6.7% 8.64(6.04,11.29 . W
Yain XIE2018 1343 1.97 124 900 114 118 92%  439(399, 479 =
Total (95% CI) 1158 1163 100.0%  4.15[288,5.42] >
Heterogeneity: Tau?= 4.54, Chi*= 280.30, df = 11 (P < 0.00001); F = 96% 10 10
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Figure 3: Meta-analysis of the case analysis scores of PBL
group and LBL group.
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Figure 4: Meta-analysis of students’ interest in learning of
PBL group and LBL group.
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Figure 5: Meta-analysis of students’ ability to solve and
analyze problems of PBL group and LBL group.
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Figure 6: Meta-analysis of students’ team cooperation ab
of PBL group and LBL group.
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Figure 7: Funnel chart of final exam scores.

random effect model: PBL group was superior to
LBL group, with a statistically significant difference [RR
= 2.21,95% CI (1.49,3.27),P < 0.00001] (Figure 5).

Students’ team cooperation ability

A total of 9 RCTs#!*!17224273L6548 were included in the
meta analysis of two groups of data using the random
effect model: PBL group was superior to LBL group,
with a statistically significant difference [RR = 1.7,95%
CI (1.3,2.22), P < 0.00001] (Figure 6).

Bias analysis

According to the final examination results, a funnel chart
was drawn to detect publication bias. The distribution
of each research point was basically symmetrical,
indicating that the possibility of publication bias was
small (Figure 7).

DISCUSSION

The outcome indicators included in this study exhibit
great heterogeneity, which is possibly because of the
difference in educational level, educational background
and specialty of each research object, educational
resource uneven quality of the included literature and
available heterogeneity sources. Therefore, it is difficult
to conduct subgroup analysis. PBL teaching mode was
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only used in some chapters instead of the whole process
of PBL teaching, so the accuracy of final examination
results could be somewhat affected. According to the
characteristics of teaching, students know their own
grouping at the very beginning, so it is difficult to
implement blind method and distribution concealment,
thus possibly resulting in bias.

By comparing the application effect of PBL and LBL in
pathology and pathophysiology teaching in this study,
the experimental group students can better be involved
in classroom teaching, thus obviously stimulating
their interest in learning, Furthermore, students can
also participate in discussing problems in groups so
they ability to analyze and solve problems and team
cooperation will be enhanced. The result of final
examination are better than that of LBL group,
indicating that students have solid basic theoretical
knowledge. The result of case analysis are better than
that of LBL group, which indicates that students can
skillfully combine theory with clinical practice. PBL
teaching mode has developed students’ comprehensive
ability for clinical service, so it is obviously superior to
LBL teaching mode and can be widely applied.
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SUMMARY

China has a long and profound history of education.
Respecting teachers is an excellent Chinese tradition.
Teacher-centered classtoom teaching (LBL) has been
adopted in China for a long time. As modern western
medicine makes its presence in China, traditional
teaching mode finds it increasingly difficult to adapt
to the requirements of modern western medicine.
As the society develops and people’s living standards
improve, diseases is becoming more and more
complex, accompanied with a high incidence rate and
mortality for malignant diseases. Therefore, medical
colleges and universities are required to cultivate high-
quality medical talents for clinical services, so they are
advised to innovate their teaching mode to adapt to
modern medical education. In recent years, PBL. mode
has been gradually applied in classtoom teaching.
The results of PBL mode and LBL mode in the
final examination, case analysis, stimulating learning
interest, the ability to analyze and solve problems and
team cooperation in pathology and pathophysiology
teaching are evaluated and they indicate that PBL
mode is better than LBL mode.
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