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Abstract
Objective  To investigate the critical thinking disposition of medical undergraduates.

Methods  This cross-sectional study was performed on 426 students from four majors, including preventive medicine, 
maternal and children’s health care medicine, health inspection and quarantine, and food quality and safety. The 
survey was completed in May 2019 using the California Critical Thinking Dispositions Inventory-Chinese version 
(CTDI-CV).

Results  A total of 435 questionnaires were distributed and 426 valid questionnaires were collected, with an 
effective rate of 97.93%. The CTDI-CV overall average score was 262.02 ± 34.74 points indicating an ambivalent 
disposition in medical undergraduate students. Only one of the subscales (maturity in judgment) had mean scores 
of 43.35 ± 8.23 indicating the positive disposition of students. Among them, males scored 257.42 ± 35.06 lower than 
females’ 264.82 ± 34.32, the difference was statistically significant. The target scores of preventive medicine, maternal 
and children’s health medicine, health inspection and quarantine, and food quality and safety were 265.17 ± 30.10, 
260.26 ± 37.05, 271.73 ± 33.55, and 252.11 ± 39.87, respectively. The difference was statistically significant. Among 
the three dimensions of seeking truth, open mind, and cognitive maturity, the scores of males were 38.26 ± 7.48, 
38.78 ± 6.46 and 41.03 ± 8.69, which were lower than females’ 39.97 ± 7.11, 40.48 ± 6.48 and 44.91 ± 7.60, respectively. 
The scores of food quality and safety students were 37.23 ± 7.08, 36.61 ± 7.41 and 40.57 ± 8.60, respectively, which were 
lower than the preventive medicine (39.98 ± 7.07, 40.60 ± 5.96 and 44.44 ± 6.97, respectively).

Conclusion  Most medical students were found to have an ambivalent disposition which meant they were not 
disposed toward critical thinking. These findings suggested that more effective teaching methods should be taken to 
facilitate critical thinking disposition and problem-solving ability.
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inventory, Medical education
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Introduction
Due to the multifaceted and complex decisions of pre-
vention doctors, high-level cognitive abilities and pro-
fessional techniques are required. There is increasing 
recognition that prevention doctors facilitate to preven-
tion and control of the disease for humans, including 
infectious diseases and chronic non-communicable dis-
eases. To achieve these optimal disease prevention and 
control outcomes, prevention doctors are required to 
provide evidence-based, effective protective, and popu-
lation services. Prevention doctors need well-developed 
cognitive skills which need positive critical thinking abili-
ties to make independent decisions. Despite the impor-
tance of critical thinking disposition, there is limited 
evidence focused on thinking processes in prevention 
medical students. Hence, we try to investigate the distri-
bution of critical thinking disposition in medical under-
graduates in this study.

In the education domain, there is disagreement about 
the term “critical thinking”. Predominant researchers 
defined “critical thinking” as a rational process involving 
‘interpretation, analysis, evaluation, inference, explana-
tion, induction, numeracy, deduce, and self-regulation’ 
[1]. Other researchers considered the term critical think-
ing as a more subjective process, with emotion and rela-
tionships [2]. The Association of American Colleges and 
Universities defined critical thinking as “a habit of mind 
characterized by the comprehensive exploration of issues, 
ideas, artifacts, and events before accepting or formulat-
ing an opinion or conclusion.” [3, 4]

The evidence has identified that there is a correla-
tion between leadership and positive disease outcomes, 
including precise decisions and more health services, 
lower incidence, prevalence, and mortality of diseases, 
and higher healthy satisfaction. The level of cognition, 
leadership, and critical thinking abilities exert crucial 
roles in judgment and the ability to decision-making. 
Critical thinking skills can develop the ability for deci-
sion-making and problem-solving [3], which facilitates 
prevention medical students to improve their critical 
thinking abilities. Thus, the ability to think critically is 
necessary for prevention medical students because it will 
help them to develop the abilities of decision-making and 
problem-solving in their future careers.

The most commonly used measures to evaluate criti-
cal thinking abilities are standardized, commercially 
available tools such as the California Critical Thinking 
Skills Test (CCTST) [5], Critical Thinking Disposition 
Assessment (CTDA-R) [6], California Critical Think-
ing Disposition Inventory (CCTDI) [7], Health Sciences 
Reasoning Test (HSRT) [3], Watson-Glaser Critical 
Thinking Appraisal (WGCTA) [8], and critical thinking 
abilities self-evaluation scale [9]. These tools are often 
used to assess formal logic and general thinking skills. In 

recent decades, growing evidence demonstrated which 
assessment of critical thinking abilities in nursing and 
midwifery undergraduate [8, 10–13] students and phar-
maceutical undergraduates [3]. However, there is sel-
dom literature related to the critical thinking abilities of 
prevention medical undergraduate students. Due to the 
importance of critical thinking for preventive medical 
students both in an academic and field context, critical 
thinking is a crucial component of preventive doctors’ 
everyday problem-solving and decision-making pro-
cesses, especially during the period of the epidemic situ-
ation of infectious diseases such as coronavirus disease 
2019.

Purpose and research question
The primary aim of this study was to better understand 
the characteristics that elicit students’ critical thinking 
abilities in the medical university, which provides a sci-
entific basis for curriculum adjustment and modification. 
The role of educators is to teach students how to moni-
tor their thinking and make themselves to better resolve 
problems with more thoughtful thinking. In this current 
study, we focused on preventive medicine, food quality 
and safety, and health inspection and quarantine since 
critical thinking assessments were already available for 
these disciplines. Specifically, we investigated the features 
of critical thinking abilities in undergraduate students.

While most critical thinking instruments in medi-
cal contexts have undergone some form of validation to 
investigate the features of students in nurse disciplines, 
to our knowledge none have explored the characteris-
tics of preventive medical students’ critical thinking. This 
research provides new insight into the characteristics of 
undergraduate students’ critical thinking abilities, which 
can further be applied by educators to incorporate more 
effective critical thinking opportunities and contents in 
the classroom. These findings suggested the status of crit-
ical thinking abilities at the undergraduate level at Medi-
cal University, which provides new insight into the way of 
curriculum modification.

Method
Subjects and procedure
A cross-sectional survey of medical undergraduates from 
Anhui Province university was conducted in May 2019 
using a convenience sampling method. The investigation 
inclusion criteria were: (1) agreed to participate in the 
investigation and no history of participation in similar 
studies of critical thinking tests, (2) at least six months 
of the study period in three subjects of medical univer-
sity. The investigation exclusion criteria were: unwill-
ing students. The study was approved by Anhui Medical 
University’s ethical committee (No.20170291). Students 
were informed of the aim of the research. Informed 
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consent was obtained from all subjects and the question-
naire was completed anonymously in class. A total of 435 
students from three academic years enrolled in a survey 
of critical thinking. Finally, 426 students consented to 
participate in the research study, which consisted of 265 
females and 161 males. After the allocation, nine stu-
dents were excluded because they could not complete the 
questionnaire.

Data collection and California critical thinking skills test
Data were collected in May 2019 using the California 
Critical thinking disposition inventory Chinese version 
(CTDI-CV), which assesses the critical thinking dispo-
sition of undergraduate medical students. CTDI-CV, 
revised from the CCTDI, is a self-reported questionnaire 
with a six-point Likert-type scale [14], which consisted of 
seven subscales: truth-seeking, open-mindedness, analyt-
icity, systematicity, confidence in reasoning, inquisitive-
ness, and maturity in judgment. This inventory has a total 
of 10 items in each subscale, the scores of each item are 
from “1” (completely agree) to “6” (completely disagree”). 
Thus, the target score of the inventory ranged from 70 to 
420, for that a higher score means a better level of critical 
thinking disposition. The assessment criteria of positive 
disposition are above 40 scores in the subscale and above 
280 scores in inventory, respectively. Among these, the 
critical thinking disposition is divided into four groups, 
including strong opposition (≤ 210 points), ambivalence 
(ranging from 211 to 279 points), positive (ranging from 
280 to 349 points), and strong positive (≥ 350 points). 
The validity index (CVI) of CTDI–CV was 0.89 and the 
overall Cronbach’s alpha of CTDI–CV was 0.90 [14, 15].

The investigator approached students in their class-
rooms and explained the aims and features of the study. 
Furthermore, the investigator elucidates the feature and 
instructions of the CTDI-CV on how the test would be 
taken were explicated to the participants. In addition, 
participants were requested not to discuss the test with 
other students.

Statistical analyses
Statistical analysis was performed for all quantitative data 
by using SPSS software version 23.0. Data were analyzed 
using descriptive (frequency, mean and standard devia-
tion). Critical thinking abilities evaluation data were ana-
lyzed by independent sample t-test or one-way analysis of 
variance (ANOVA) with LSD post hoc test or Tamhane’s 
test. A level of statistical P < 0.05 was set for all the tests 
and considered to be statistically significant.

Results
Characteristics of the subjects
Four hundred and thirty-five students completed the 
critical thinking disposition assessment. Among these, 

426 were valid samples. However, 9 were incomplete in 
the questionnaire. Exclusions were based on the fact of 
nine students did not fulfill responded to all test items. 
Table  1 showed that the female participants were 265 
(62.2%), and all were regular (generic) students (100%). In 
terms of academic levels, 53 students (12.4%) were in the 
fifth year; 139 (32.6%) in the fourth year, and 234 (54.9%) 
were in the second year. In terms of academic majors, 
176 students (41.3%) were prevention medicine, 164 
(38.5%) were in maternal and children’s health medicine, 
30 (7.0%) were in health inspection and quarantine, and 
56 (13.1%) were in food quality and safety.

The distribution of critical thinking disposition in medical 
students
The distribution of critical thinking disposition in medi-
cal students is listed in Table 2. In terms of critical think-
ing disposition, 31 students (7.3%) were negative and 
259 students (60.8%) were ambivalent. Meanwhile, 133 
students (31.2%) obtained overall mean scores equal or 
above 280, which means positive disposition; whereas 
only three students (0.7%) scored 350 and above, which 
means strong positive disposition.

The CTDI-CV scores are presented in Table  3. The 
CTDI-CV overall average score was 262.02 ± 34.74 indi-
cating ambivalent disposition. Only one of the subscales 
(maturity in judgment) had mean scores above 40 indicat-
ing positive disposition of students in the subscales. The 
mean score was found in maturity in judgment (43.45). 
The lowest score was found on confidence in reason-
ing subscale (33.85). The second lowest mean score was 
found on the inquisitiveness (34.47) subscale followed by 
analyticity (34.64) and systematicity (36.44). These four 
subscales (analyticity, systematicity, confidence in rea-
soning, and inquisitiveness) mean scores were between 
30 and 39 showing ambivalent inclination of students 
toward critical thinking. There are two of the subscales 
had mean scores of nearly 40 with truth-seeking (39.33) 
and open-mindedness (39.84), which need more samples 
to identify the dispositions.

The total scores of CTDI-CV of subgroup in medical 
students
The CTDI-CV scores in students were 262.02 ± 34.74. 
Among these, the CTDI-CV target scores in male 
(257.42 ± 35.06) is significantly lower than that in female 
(264.82 ± 34.32) (t=-2.139, P = 0.033). In terms of aca-
demic levels, the CTDI-CV scores are 263.64 ± 35.47, 
260.82 ± 33.06, and 262.37 ± 35.67 in the fifth year, fourth 
year, and second year, respectively, whilst there is no 
significant difference among academic levels (F = 0.152, 
P = 0.859). In terms of academic majors, the CTDI-CV 
scores are 265.17 ± 30.10, 260.26 ± 37.05, 271.73 ± 33.55, 
and 252.11 ± 39.87 in preventive medicine, maternal and 
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children’s health medicine, health inspection and quar-
antine, and food quality and safety, respectively, whilst 
there is a significant difference among academic levels 
(F = 2.965, P = 0.032). After ANOVA with LSD analysis, 
the results demonstrated that the CTDI-CV scores in 
students of preventive medicine and health inspection 

are significantly higher than that in food quality and 
safety.

Seven subscale scores of CTDI-CV in medical students
To explore the critical thinking disposition in medi-
cal students, we analyzed the seven subscale scores of 
CTDI-CV in medical students. The results were showed 
in Table 3.

We analyzed the subscale scores in truth-seeking of 
CTDI-CV. The truth-seeking subscale scores in male 
(38.26 ± 7.48) is significantly lower than that of female 
(39.97 ± 7.11) (t =-2.365, P = 0.019). In terms of academic 
levels, truth-seeking subscale scores are 40.24 ± 7.44, 
38.78 ± 7.27, and 39.44 ± 7.29 in the fifth year, fourth 
year, and second year, respectively, whilst no difference 
among groups (F = 0.834, P = 0.435). In terms of academic 
majors, truth-seeking subscale scores are 39.98 ± 7.07, 

Table 1  The total score and dimension score of California Critical Thinking Disposition Inventory of medical students in Anhui 
Province, China (n = 426)

n (%) Overall scores 
of critical 
thinking

Truth-seeking Open-mindedness Analyticity Systematicity Confi-
dence in 
reasoning

Inquisi-
tiveness

Maturity in 
judgment

gender
male 161 

(37.8%)
257.42 ± 35.06* 38.26 ± 7.48* 38.78 ± 6.46* 34.78 ± 5.83 36.09 ± 6.10 33.73 ± 6.92 34.74 ± 6.29 41.03 ± 8.69*

female 265 
(62.2%)

264.82 ± 34.32 39.97 ± 7.11 40.48 ± 6.48 34.55 ± 5.75 36.66 ± 6.20 33.93 ± 7.55 34.31 ± 6.56 44.91 ± 7.60

t value
P value

t=-2.139
P = 0.033

t=-2.365
P = 0.019

t=-2.619
P = 0.009

t = 0.395
P = 0.693

t=-0.931
P = 0.352

t=-0.267
P = 0.789

t = 0.672
P = 0.502

t=-4.842
P = 0.000

year of 
study(level)
fifth year 53 

(12.4%)
263.64 ± 35.47 40.24 ± 7.44 39.66 ± 6.75 35.68 ± 6.28 36.04 ± 6.28 34.45 ± 6.89 35.06 ± 6.46 42.51 ± 8.32

fourth year 139 
(32.6%)

260.82 ± 33.06 38.78 ± 7.27 39.95 ± 5.81 34.33 ± 5.60 35.91 ± 6.34 33.93 ± 7.43 34.40 ± 6.32 43.52 ± 7.75

second 
year

234 
(54.9%)

262.37 ± 35.67 39.44 ± 7.29 39.82 ± 6.52 34.59 ± 5.75 36.85 ± 6.02 33.68 ± 7.35 34.38 ± 6.55 43.62 ± 8.51

F value
P value

F = 0.152
P = 0.859

F = 0.834
P = 0.435

F = 0.041
P = 0.960

F = 1.068
P = 0.345

F = 1.140
P = 0.321

F = 0.254
P = 0.776

F = 0.250
P = 0.779

F = 0.397
P = 0.673

subjects
preventive 
medicine

176 
(41.3%)

265.17 ± 30.10 39.98 ± 7.07* 40.60 ± 5.96* 34.51 ± 5.49 36.89 ± 5.76 33.84 ± 7.78 34.95 ± 6.45 44.44 ± 6.97*

mater-
nal and 
children’s 
health 
medicine

164 
(38.5%)

260.26 ± 37.05 39.04 ± 7.53 39.80 ± 6.59* 34.53 ± 5.98 36.04 ± 6.43 33.40 ± 6.96 33.92 ± 6.53 43.53 ± 8.93*

health 
inspec-
tion and 
quarantine

30 
(7.0%)

271.73 ± 33.55 40.96 ± 6.98* 41.73 ± 5.71* 36.53 ± 6.61 38.27 ± 5.45* 35.93 ± 6.51 35.80 ± 6.51 42.50 ± 9.41

food quan-
tity and 
safety

56 
(13.1%)

252.11 ± 39.87 37.23 ± 7.08 36.61 ± 7.41 34.38 ± 5.52 35.36 ± 6.74 34.12 ± 7.20 33.84 ± 6.19 40.57 ± 8.60

F value
P value

F = 2.965
P = 0.032

F = 2.641
P = 0.049

F = 6.454
P = 0.000

F = 1.169
P = 0.321

F = 1.974
P = 0.117

F = 1.044
P = 0.373

F = 1.334
P = 0.263

F = 3.327
P = 0.020

Note: Mean ± standard deviation; *, P < 0.05

Table 2  The distribution of critical thinking disposition in 
medical students
CTDI-CV numerical score 
range

CTDI-CV qualitative 
category

N (%)

≤ 210 scores Negative 31 (7.3)
211 ~ 279 scores Inconsistent/Ambivalent 259 

(60.8)
280 ~ 349 scores Positive 133 

(31.2)
≥ 350 scores Strong Positive 3 (0.7)
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39.04 ± 7.53, 40.96 ± 6.98, and 37.23 ± 7.08 in preven-
tive medicine, maternal and children’s health medicine, 
health inspection and quarantine, and food quality and 
safety, respectively, whilst significant difference among 
groups (F = 2.641, P = 0.049). After ANOVA with LSD 
analysis, the results demonstrated that the truth-seeking 
subscale scores in students of preventive medicine and 
health inspection are significantly higher than that in 
food quality and safety.

We analyzed the subscale scores in open-mindedness 
of CTDI-CV. The open-mindedness subscale scores 
in male (38.78 ± 6.46) is significantly lower than that of 
female (40.48 ± 6.48) (t=-2.619, P = 0.009). In terms of 
academic levels, open-mindedness subscale scores are 
39.66 ± 6.75, 39.95 ± 5.81, and 39.82 ± 6.52 in the fifth year, 
fourth year, and second year, respectively, whilst no dif-
ference among groups (F = 0.041, P = 0.960). In terms of 
academic majors, open-mindedness subscale scores are 
40.60 ± 5.96, 39.80 ± 6.59, 41.73 ± 5.71, and 36.61 ± 7.41 in 
preventive medicine, maternal and children’s health med-
icine, health inspection and quarantine, and food qual-
ity and safety, respectively, whilst significant difference 
among groups (F = 6.454, P < 0.05). After ANOVA with 
LSD analysis, the results demonstrated that the open-
mindedness subscale scores in students of food quality 
and safety are significantly lower than the other academic 
majors.

We analyzed the subscale scores in the analyticity 
of CTDI-CV. The analyticity subscale scores are no 
difference between males (34.78 ± 5.83) and females 
(34.55 ± 5.75) (t = 0.395, P = 0.693). In terms of aca-
demic levels, analyticity subscale scores are 35.68 ± 6.28, 
34.33 ± 5.60, and 34.59 ± 5.75 in the fifth year, fourth year, 
and second year, respectively, whilst no difference among 
groups (F = 1.068, P = 0.345). In terms of academic majors, 
analyticity subscale scores are 34.51 ± 5.49, 34.53 ± 5.98, 
36.53 ± 6.61, and 34.38 ± 5.52 in preventive medicine, 
maternal and children’s health medicine, health inspec-
tion and quarantine, and food quality and safety, respec-
tively, whilst no difference among groups (F = 1.169, 
P = 0.321).

We analyzed the subscale scores in the systematic-
ity of CTDI-CV. The systematicity subscale scores in 
males (36.09 ± 6.10) and females (36.66 ± 6.20) (t =-0.931, 
P = 0.352). In terms of systematicity levels, systematic-
ity subscale scores are 36.04 ± 6.28, 35.91 ± 6.34, and 
36.85 ± 6.02 in the fifth year, fourth year, and second 
year, respectively, whilst no difference among groups 
(F = 1.140, P = 0.321). In terms of academic majors, sys-
tematicity subscale scores are 36.89 ± 5.76, 36.04 ± 6.43, 
38.27 ± 5.45, and 35.36 ± 6.74 in preventive medicine, 
maternal and children’s health medicine, health inspec-
tion and quarantine, and food quality and safety, respec-
tively, whilst no difference among groups (F = 1.974, 
P = 0.117).

We analyzed the confidence in reasoning subscale 
scores of CTDI-CV. The confidence in reasoning subscale 
scores in males (33.73 ± 6.92) and females (33.93 ± 7.55) 
(t =-0.267, P = 0.789). In terms of systematicity levels, 
confidence in reasoning subscale scores are 34.45 ± 6.89, 
33.93 ± 7.43, and 33.68 ± 7.35 in the fifth year, fourth year, 
and second year, respectively, whilst no difference among 
groups (F = 0.254, P = 0.776). In terms of academic majors, 
confidence in reasoning subscale scores are 33.84 ± 7.78, 
33.40 ± 6.96, 35.93 ± 6.51, and 34.12 ± 7.20 in preven-
tive medicine, maternal and children’s health medicine, 
health inspection and quarantine, and food quality and 
safety, respectively, whilst no difference among groups 
(F = 1.044, P = 0.373).

We analyzed the subscale scores in the inquisitive-
ness of CTDI-CV. The inquisitiveness subscale scores in 
males (34.74 ± 6.29) and females (34.31 ± 6.56) (t = 0.672, 
P = 0.502). In terms of systematicity levels, inquisitive-
ness subscale scores are 35.06 ± 6.46, 34.40 ± 6.32, and 
34.38 ± 6.55 in the fifth year, fourth year, and second year, 
respectively, whilst no difference among groups (F = 0.250, 
P = 0.779). In terms of academic majors, inquisitiveness 
subscale scores are 34.95 ± 6.45, 33.92 ± 6.53, 35.80 ± 6.51, 
and 33.84 ± 6.19 in preventive medicine, maternal and 
children’s health medicine, health inspection and quaran-
tine, and food quality and safety, respectively, whilst no 
difference among groups (F = 1.334, P = 0.263).

Table 3  Distribution in Scores of California Critical Thinking Disposition Inventory of medical students in Anhui Province, China 
(n = 426)
Subscale Mean SD Min P5 P25 Median P75 P95 Max
Overall 262.02 34.74 131.00 196.35 245.00 265.00 284.25 309.00 399.00
Truth-seeking 39.33 7.29 10.00 26.00 35.00 40.00 44.00 50.00 59.00
Open-mindedness 39.84 6.52 15.00 27.35 36.00 41.00 44.00 49.00 58.00
Analyticity 34.64 5.77 16.00 26.00 31.00 34.00 38.25 44.00 57.00
Systematicity 36.44 6.16 13.00 25.00 33.00 37.00 41.00 45.00 57.00
Confidence in reasoning 33.85 7.31 13.00 21.00 30.00 34.00 39.00 44.65 56.00
Inquisitiveness 34.47 6.45 16.00 23.00 30.00 35.00 39.00 44.65 57.00
Maturity in judgment 43.45 8.23 12.00 26.00 39.00 45.00 49.00 54.00 60.00
Note: “SD” means standard deviation, “Min” means minimum, and “Max” means maximum
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Finally, we analyzed the subscale scores in the maturity 
of judgment of CTDI-CV. The maturity of judgment sub-
scale scores in males (41.03 ± 8.69) is significantly lower 
than that of females (44.91 ± 7.60) (t =-4.842, P < 0.05). In 
terms of systematicity levels, maturity of judgment sub-
scale scores are 42.51 ± 8.32, 43.52 ± 7.75, and 43.62 ± 8.51 
in the fifth year, fourth year, and second year, respectively, 
whilst no difference among groups (F = 0.397, P = 0.673). 
In terms of academic majors, scores of maturity of judg-
ment subscale are 44.44 ± 6.97, 43.53 ± 8.93, 42.50 ± 9.41, 
and 40.57 ± 8.60 in preventive medicine, maternal and 
child health medicine, health inspection and quarantine, 
and food quality and safety, respectively, whilst signifi-
cant difference among groups (F = 3.327, P = 0.020). After 
ANOVA with LSD analysis, the results demonstrated 
that the maturity of judgment subscale scores in students 
of preventive medicine is significantly higher than that in 
food quality and safety.

Discussion
This study investigates the critical thinking disposition 
in medical undergraduate students. The results indi-
cate an ambivalent range of critical thinking disposition 
in medical undergraduate students, including truth-
seeking, open-mindedness, and maturity in judgment. 
However, the present findings resemble those of Zia [16] 
and Nguyen [13], who investigate the perception and 
disposition of critical thinking in medical undergradu-
ate students, whereas different from the critical think-
ing disposition in German nurses [17] and Thailand 
dental students [18] with a positive attitude. This sug-
gests that critical thinking disposition appear ambiva-
lent to students similar to other countries and areas. As 
we know, one aim of education is to enable students to 
critically think. However, it is difficult to teach the stu-
dents to develop their critical thinking disposition and 
skills. Due to the Asia traditional culture, Asian students 
showed lower critical thinking abiliiesy because it is not 
emphasized in their school education [18–20]. Despite 
this, the critical thinking disposition of dental students 
in Thailand showed a positive predisposition. One of the 
important reasons is high school students should take 
the entrance examination of the General Aptitude Test 
to apply for admission to dental school [18]. In addi-
tion, previous studies have demonstrated positive critical 
thinking abilities and skills in medical students in some 
countries [7], especially after some invention tests [3, 21]. 
These findings collectively suggest that traditional teach-
ing methods could not improve the critical thinking dis-
position of medical undergraduate students in a medical 
university in China.

Alternatively, the results further confirmed that 
critical thinking disposition in male students is lower 
than that of female students, including truth-seeking, 

open-mindedness, and maturity of judgment. The criti-
cal thinking abilities of students are related to reading 
and writing but are not easily influenced by educational 
methods. Some studies such as that of Boso suggests a 
positive critical thinking disposition with 296 points in 
nursing students [7], and Zia shows an ambivalent criti-
cal thinking disposition [16]. In addition, previous studies 
have indicated that critical thinking significantly differs 
between learning styles and by student characteristics 
including academic year [17], nationality, previous expe-
rience, and intervention [3, 13, 19, 20]. However, in the 
present study, there is no difference in critical thinking 
disposition by student characteristics including academic 
year. Moreover, there is a significant difference in critical 
thinking disposition among academic majors, including 
truth-seeking, open-mindedness, and maturity in judg-
ment. Consequently, future experimental studies may 
help better reveal the relationship between critical think-
ing disposition and educational methods style, which 
could elucidate its effect on the critical thinking abilities 
and skills of students using different teaching methods.

Moreover, in this current study, a high score on the 
maturity of judgment subscale suggested that students 
might own the ability to cope with complex situations, 
which might mean they have the ability of inductive rea-
soning [21]. Interestingly, the lowest two scores were the 
confidence in reasoning subscale and the inquisitiveness 
subscale, which are important indicators for inductive 
reasoning. Above all, it might be attributed to the tradi-
tional culture in China, which required the students is 
regard teachers as authorities and passive, traditional, 
and didactic teaching strategies [21, 22]. As a result, 
it caused a decrease in curiosity and self-confidence. 
Furthermore, the scores of truth-seeking subscale and 
open-mindedness subscale are nearly 40 points, which 
indicated the abilities of inference and evaluations might 
be target developing abilities in Chinese medical stu-
dents in recent years. The results reflected that students 
would want to evaluate using new information and toler-
ance of divergent views. Additionally, the scores on ana-
lyticity subscales and systematicity subscales indicated 
an ambivalent inclination in medical students. For these, 
lower systematicity meant disorganized and disordered 
thinking [23]. Some studies showed that there are some 
factors that affect critical thinking development, includ-
ing students’ background, culture [24], and teaching 
methods [10, 18, 25–27].

Limitations of the study
There are some limitations in this current study that 
should be mentioned. First, a limited sample pool in this 
study, which is undergraduate students enrolled in pre-
ventive medicine, maternal and children’s health medi-
cine, health inspection and quarantine, and food quality 
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and safety, limits the generalization of conclusions. It 
needs to recruit more subjects representative sample 
of undergraduate students in future studies. Second, 
for some reason, we have not included the individual 
information in this investigation, such as family status, 
neighbors and partners, urban or rural origin, and fam-
ily economic levels. Finally, cross-sectional was selected 
in this study to investigate the nature and characteristics 
of critical thinking disposition in undergraduate students 
in medical universities. Further longitudinal studies and 
intervention field tests should be used to explore the 
effective method to develop the critical thinking disposi-
tion and critical thinking skills in undergraduate students 
in medical universities.

Conclusion
The finding in this present study indicated ambivalent 
critical thinking disposition in medical undergradu-
ate students. Furthermore, critical thinking disposition 
in male undergraduates are lower than that of female 
undergraduates, such as truth-seeking, open-minded-
ness, and maturity of judgment. Moreover, the academic 
year might not be the predictor of critical thinking dis-
position, and this result is inconclusive with the result of 
other studies [17, 28, 29]. In addition, academic majors 
are related to critical thinking disposition, such as truth-
seeking, open-mindedness, and maturity of judgment. 
These findings provide a preliminary account of how stu-
dents critical thinking might be associated with academic 
majors, including academic course.

Acknowledgements
We thank all participants during the investigational period for their 
cooperation.

Authors’ contributions
Haisheng Zhang and Jinxia Zhai contributed to experiment conduction, 
data curation, Jinxia Zhai contributed to the study design, data analysis, and 
original manuscript drafting. Haisheng Zhang and Jinxia Zhai reviewed the 
manuscript and approved the final draft submitted.

Funding
This work was supported by the Anhui Medical University quality engineering 
projects (2017067).

Data Availability
All data generated and analyzed during this study are included in this 
published article.

Declarations

Ethics approval and consent to participate
The participants were informed of the aim of the research whilst could 
withdraw from the study at their will. Informed consent was obtained from 
all subjects. The study protocol was approved by Anhui Medical University’s 
ethical committee. All methods were carried out in accordance with relevant 
guidelines and regulations. The ethical approval number is 20170291. All 
methods were carried out in accordance with relevant guidelines and 
regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no known competing financial interests 
or personal relationships that could have appeared to influence the work 
reported in this paper.

Received: 10 January 2023 / Accepted: 4 September 2023

References
1.	 Adam M, Persky MS, Medina. Castleberry. AN. Developing critical thinking 

skills in pharmacy students. Am J Pharm Educ. 2019;83(2):7033. https://doi.
org/10.5688/ajpe7033.

2.	 Kahlke R, Eva K. Constructing critical thinking in health professional 
education. Perspect Med Educ. 2018;7(3):156–65. https://doi.org/10.1007/
s40037-018-0415-z.

3.	 Silberman D, Carpenter R, Takemoto JK, Coyne L. The impact of team-based 
learning on the critical thinking skills of pharmacy students. Curr Pharm 
Teach Learn. 2021;13(2):116–21. https://doi.org/10.1016/j.cptl.2020.09.008.

4.	 Critical thinking VALUE rubric. Association of American Colleges & Universi-
ties. 2010, 251. https://doi.org/2010 June. Accessed 21 September 2020 
https://www.aacu.org/value/rubrics/critical-thinking.

5.	 Ross D, Schipper S, Westbury C, Banh HL, Loeffler K, Allan GM, et al. 
Examining critical thinking skills in family medicine residents. Fam Med. 
2016;48(2):121–6.

6.	 Liao HC, Wang YH. The application of heterogeneous cluster grouping 
to reflective writing for medical humanities literature study to enhance 
students’ empathy, critical thinking, and reflective writing. BMC Med Educ. 
2016;16(1):234. https://doi.org/10.1186/s12909-016-0758-2.

7.	 Boso CM, van der Merwe AS, Gross J. Critical thinking disposition of nursing 
students: a quantitative investigation. Nurse Educ Pract. 2021;55:103167. 
https://doi.org/10.1016/j.nepr.2021.103167.

8.	 Wettstein RB, Wilkins RL, Gardner DD, Restrepo RD. Critical-thinking abil-
ity in respiratory care students and its correlation with age, educational 
background, and performance on national board examinations. Respir Care. 
2011;56(3):284–9. https://doi.org/10.4187/respcare.00625.

9.	 Li S, Tang S, Geng X, Liu Q. Constructing a critical thinking evaluation 
framework for college students majoring in the humanities. Front Psychol. 
2022;13:1017885. https://doi.org/10.3389/fpsyg.2022.1017885.

10.	 Zheng S, Zhang M, Zhao C, Wang H, Sun D, Jing Xu, et al. The effect of PBL 
combined with comparative nursing rounds on the teaching of nursing for 
traumatology. Am J Transl Res. 2021;13(4):3618–25.

11.	 Westerdahl F, Carlson E, Wennick A, Borglin G. Teaching strategies and out-
come assessments targeting critical thinking in bachelor nursing students: 
a scoping review protocol. BMJ Open. 2020;10(1):e033214. https://doi.
org/10.1136/bmjopen-2019-033214.

12.	 Carter AG, Creedy DK, Sidebotham M. Measuring critical thinking in pre-
registration midwifery students: a multi-method approach. Nurse Educ Today. 
2018;61:169–74. https://doi.org/10.1016/j.nedt.2017.11.026.

13.	 Van Nguyen T, Liu HE. Factors associated with the critical thinking ability of 
professional nurses: a cross-sectional study. Nurs Open. 2021;8(4):1970–80. 
https://doi.org/10.1002/nop2.875.

14.	 Kang D, Zhang L, Jin S, Wang Y, Guo R. Effectiveness of palliative care 
simulation in newly hired oncology nurses’ training. Asia Pac J Oncol Nurs. 
2022;9(3):167–73. https://doi.org/10.1016/j.apjon.2021.11.004.

15.	 Peng MC, Wang GC, Chen JL, Chen MH, Bai HH. Validity and reliability of the 
California critical thinking disposition inventory-chinese version. Chin J Nurs. 
2004;39(9):644–7.

16.	 Aroosa Zia, Dar UF. Critical thinking: perception and disposition of students in 
a Medical College of Pakistan. J Pak Med Assoc. 2019;69:968–72.

17.	 Jimenez JM, Lopez M, Castro MJ, Martin-Gil B, Cao MJ, Fernandez-Castro 
M. Development of critical thinking skills of undergraduate students 
throughout the 4 years of nursing degree at a public university in Spain: a 
descriptive study. BMJ Open. 2021;11(10):e049950. https://doi.org/10.1136/
bmjopen-2021-049950.

https://doi.org/10.5688/ajpe7033
https://doi.org/10.5688/ajpe7033
https://doi.org/10.1007/s40037-018-0415-z
https://doi.org/10.1007/s40037-018-0415-z
https://doi.org/10.1016/j.cptl.2020.09.008
https://www.aacu.org/value/rubrics/critical-thinking
https://doi.org/10.1186/s12909-016-0758-2
https://doi.org/10.1016/j.nepr.2021.103167
https://doi.org/10.4187/respcare.00625
https://doi.org/10.3389/fpsyg.2022.1017885
https://doi.org/10.1136/bmjopen-2019-033214
https://doi.org/10.1136/bmjopen-2019-033214
https://doi.org/10.1016/j.nedt.2017.11.026
https://doi.org/10.1002/nop2.875
https://doi.org/10.1016/j.apjon.2021.11.004
https://doi.org/10.1136/bmjopen-2021-049950
https://doi.org/10.1136/bmjopen-2021-049950


Page 8 of 8Zhai and Zhang BMC Medical Education          (2023) 23:652 

18.	 Sireerat K, Seki N, Akiyama M, Kinoshita A, Morio I. Critical thinking disposition 
among thai dental students. J Dent Educ. 2022;86(8):968–75. https://doi.
org/10.1002/jdd.12913.

19.	 Anderson AS, Good DJ. Self-perceptions of critical thinking skills in uni-
versity students are associated with BMI and exercise. J Am Coll Health. 
2022;70(5):1444–50. https://doi.org/10.1080/07448481.2020.1803879.

20.	 Li S, Ye X, Chen W. Practice and effectiveness of nursing case-based learning 
course on nursing student’s critical thinking ability: a comparative study. 
Nurse Educ Pract. 2019;36:91–6. https://doi.org/10.1016/j.nepr.2019.03.007.

21.	 Colucciello ML. Critical thinking skills and dispositions of baccalaureate nurs-
ing students a conceptual model for evaluation. J prof Nurs. 1997;13:236–45.

22.	 Lee J, Lee Y, Gong S, Bae J, Choi M. A meta-analysis of the effects of non-tradi-
tional teaching methods on the critical thinking abilities of nursing students. 
BMC Med Educ. 2016;16(1):240. https://doi.org/10.1186/s12909-016-0761-7.

23.	 Noreen C, Facione PA, Faeione, Sanchez CA. Critical thinking Disposition as a 
measure of Competent Clinical Judgment: the development of the California 
critical thinking Disposition Inventory. J Nurs Educ. 1994;33(8):345–50. 
https://doi.org/10.3928/0148-4834-19941001-05.

24.	 Yeh M-L, Chen. H-H. comparison affective dispositions toward critical think-
ing across chinese and american baccalaureate nursing students. J Nurs Res. 
2003;11(1):39–46. https://doi.org/10.1097/01.jnr.0000347617.29413.96.

25.	 D’Agostino EM, Freudenberg N. Population thinking instruction in high 
schools: a Public Health intervention with Triple benefits. J Urban Health. 
2019;96(6):902–11. https://doi.org/10.1007/s11524-019-00383-z.

26.	 Xing C, Zhou Y, Li M, Wu Q, Zhou Q, Wang Q, et al. The effects of CPBL + 
SBAR teaching mode among the nursing students. Nurse Educ Today. 
2021;100:104828. https://doi.org/10.1016/j.nedt.2021.104828.

27.	 Kim DH. Evaluation of critical thinking course for premedical students 
using literature and film. Korean J Med Educ. 2019;31(1):19–28. https://doi.
org/10.3946/kjme.2019.115.

28.	 Hunter S, Pitt V, Croce N, Roche J. Critical thinking skills of undergraduate 
nursing students: description and demographic predictors. Nurse Educ 
Today. 2014;34(5):809–14. https://doi.org/10.1016/j.nedt.2013.08.005.

29.	 Kim DH, Moon S, Kim EJ, Kim YJ, Lee S. Nursing students’ critical thinking 
disposition according to academic level and satisfaction with nursing. Nurse 
Educ Today. 2014;34(1):78–82. https://doi.org/10.1016/j.nedt.2013.03.012.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://doi.org/10.1002/jdd.12913
https://doi.org/10.1002/jdd.12913
https://doi.org/10.1080/07448481.2020.1803879
https://doi.org/10.1016/j.nepr.2019.03.007
https://doi.org/10.1186/s12909-016-0761-7
https://doi.org/10.3928/0148-4834-19941001-05
https://doi.org/10.1097/01.jnr.0000347617.29413.96
https://doi.org/10.1007/s11524-019-00383-z
https://doi.org/10.1016/j.nedt.2021.104828
https://doi.org/10.3946/kjme.2019.115
https://doi.org/10.3946/kjme.2019.115
https://doi.org/10.1016/j.nedt.2013.08.005
https://doi.org/10.1016/j.nedt.2013.03.012

	﻿Critical thinking disposition of medical students in Anhui Province, China: a cross-sectional investigation
	﻿Abstract
	﻿Introduction
	﻿Purpose and research question

	﻿Method
	﻿Subjects and procedure
	﻿Data collection and California critical thinking skills test
	﻿Statistical analyses

	﻿Results
	﻿Characteristics of the subjects
	﻿The distribution of critical thinking disposition in medical students
	﻿The total scores of CTDI-CV of subgroup in medical students
	﻿Seven subscale scores of CTDI-CV in medical students

	﻿Discussion
	﻿Limitations of the study
	﻿Conclusion
	﻿References


