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Objective: The second year of undergraduate medical education is a critical phase transitioning from basic medical knowledge to 
specialized learning, requiring strong critical thinking abilities. Pediatric diseases, with their unique characteristics, demand active 
critical thinking from pediatricians. This study aims to investigate and analyze the critical thinking dispositions of second-year 
pediatric medical students, identify influencing factors, and propose recommendations for improving teaching methods.
Methods: This cross-sectional study employed the Chinese version of the California Critical Thinking Disposition Inventory (CTDI- 
CV) and conducted an online survey among 240 second-year pediatric medical students at Chongqing Medical University, Chongqing, 
China. The study described the overall CTDI-CV scores and sub-dimension scores (mean ± standard deviation) and analyzed the 
distribution of critical thinking dispositions using t-tests and trend analysis.
Results: A total of 229 students (95.4%) completed the survey, with 58.95% being female. The overall mean critical thinking score 
was 287.96 ± 39.09, and 139 students (60.70%) exhibited positive or highly positive critical thinking dispositions. Rural students 
scored lower than non-rural students (t = −2.773, P = 0.0069), while only children scored higher than non-only children (t = 2.659, P = 
0.0086). Higher high school academic ranking was associated with higher scores (H = 23.85, P < 0.001). Students whose parents had 
a bachelor’s degree or higher scored significantly better (t = 2.373, P = 0.0188). Interest in pediatrics was linked to higher scores (H = 
15.36, P = 0.0015). Positive correlations were found between analyticity, inquisitiveness, and self-confidence (r ≥ 0.75).
Conclusion: Second-year pediatric medical students in China generally display strong critical thinking abilities. Factors such as 
family background, academic performance, parental education level, and interest in pediatrics significantly influence these abilities. 
Pediatric educators should account for these individual differences to better enhance critical thinking development in students and 
improve teaching strategies accordingly.
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Background
In the rapidly evolving healthcare environment, critical thinking skills have become a key component of both medical practice 
and education.1 Critical thinking is defined as a set of higher-order thinking skills that involve analyzing, evaluating, and 
refining the thought process. These skills are indispensable for future doctors when facing complex clinical challenges.1–3 

However, previous studies have highlighted that Chinese medical students may lag behind their international peers in critical 
thinking skills, and that these skills may diminish as they progress through traditional medical training.4,5 This may be due to 
traditional teaching methods and a focus on rote learning.2 Addressing these gaps and enhancing critical thinking is essential 
for improving clinical decision-making and the overall performance of future healthcare professionals.

In pediatrics, the unique physiological, psychological, and social attributes of children patients present specific 
challenges. Often, these patients are unable to accurately articulate their symptoms, compelling doctors to rely heavily 
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on observations and feedback from parents or guardians, especially in severe or complex cases. Consequently, the 
diagnosis and treatment of pediatric diseases often require practitioners to possess high cognitive skills. In this context, 
the active application of critical thinking skills is crucial in facilitating precise and rational decision-making processes.6 

We also observed in classroom practice that many students lack systematic thinking and independent judgment when 
faced with open-ended and complex problems, which could lead to increased uncertainty in their future clinical practice. 
This highlights that cultivating students’ critical thinking abilities is an urgent issue that needs to be addressed in 
pediatric medical education.7

Critical thinking is crucial in global medical education, but its development varies significantly across regions. In 
Western countries, medical education emphasizes fostering students’ independent thinking and clinical decision-making 
abilities.8 In contrast, traditional medical education in China may lean more towards the transmission and reception of 
knowledge. Cultural and educational differences in medical training impact students’ critical thinking development.9 

Studies have shown that Chinese medical students often exhibit ambivalent critical thinking dispositions, demonstrating 
significant diversity and potential for improvement.10–12 In comparison, healthcare professionals in other countries 
display more positive and assertive critical thinking dispositions.13,14 These differences may be attributed to variations 
in educational systems, cultural backgrounds, and teaching methods.

Evaluating the critical thinking skills of medical students and practitioners has become an increasingly recognized 
trend.15 However, current research on critical thinking in medical education primarily focuses on nurse, senior students or 
practicing physicians with relatively less attention given to students in the early stages of medical education, particularly 
those specializing in pediatrics.16–19 Additionally, empirical studies specifically targeting pediatric medical education in 
China are lacking. This gap highlights the need for more comprehensive research and development of critical thinking 
skills in students at the early stages of medical education, who are on the path to becoming experts in the complex and 
detailed field of pediatric medicine.

The Department of Pediatrics at Chongqing Medical University is one of China’s primary training bases for 
pediatricians, having trained over half of the country’s pediatricians (more than 4000) in the last 20 years. The training 
program at Chongqing Medical University not only influences pediatric medical education in China but also provides 
important references and experiences for global pediatric medical education. Therefore, this study aims to fill this gap by 
conducting a cross-sectional survey on the critical thinking dispositions of second-year pediatric medical students at 
Chongqing Medical University of China. By assessing these students’ critical thinking abilities and identifying influen-
cing factors, this study seeks to provide valuable insights to guide educational strategies and improve pediatric medical 
education, not only in China but globally. Understanding the development of critical thinking in this context can help 
educators adjust their methods to better prepare future pediatricians for the complexities of clinical practice.4,20

In medical education, the cultivation of critical thinking skills is a continuous process that spans various stages,1 from 
basic theoretical learning to clinical practice. Therefore, in this study, we selected second-year undergraduate students 
majoring in pediatrics as the research participants. This choice is based on several key considerations. First, second-year 
students are at a critical stage in their medical education.21 During this period, they transition from basic medical 
knowledge to more specialized pediatric clinical knowledge.22 This transition not only involves the deepening and 
expansion of knowledge but also poses new challenges to their critical thinking abilities. Second, at this educational 
stage, students begin to develop and apply more advanced critical thinking skills, such as analyzing complex medical 
cases, evaluating clinical decisions, and engaging in creative problem-solving.23 Therefore, studying the critical thinking 
dispositions of second-year pediatric students during this critical period can provide valuable insights into the develop-
ment of critical thinking skills in medical education.

The results of this study will provide empirical data on the critical thinking dispositions of early-stage pediatric 
medical students in China, while also offering practical recommendations to improve teaching methods and better 
cultivate these essential skills. By addressing the identified knowledge gaps, this study will support the development of 
more effective educational frameworks applicable to various cultural and educational backgrounds. This study not only 
contributes to the understanding of the development of critical thinking in pediatric medical education, but also provides 
insights for improving educational practice and informing policy decisions aimed at promoting equitable access to 
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educational resources. Ultimately, this study aims to enhance the quality of pediatric medical education, improve 
healthcare outcomes for pediatric patients, and provide a reference for international pediatric medical educators.

Materials and Methods
Ethical Approval
This study was approved by the Program for Youth Innovation in Future Medicine from Chongqing Medical University 
(2021-W0111) and exempt from approval by the Ethics Committee of the Chongqing Medical University, as it did not 
meet the criteria for human subjects research. All the contents of the study was performed by the Declaration of Helsinki. 
Informed consent was obtained from all participants. All participants remained anonymous, and the survey results were 
exclusively used for educational research to improve teaching methods. Students can freely choose to participate or not 
participate in this survey, and participants can withdraw from the survey at any time according to their own will.

Participants and Study Procedure
This study utilized an online survey conducted via the “Questionnaire Star” platform (https://www.wjx.cn/), executing 
a cross-sectional survey among all 240 sophomore pediatrics students at Chongqing Medical University from September 
to December 2023. Inclusion criteria included: (1) students enrolled in the second year of an undergraduate pediatric 
program; (2) willingness to participate in the survey and no history of participating in similar critical thinking 
assessments. The exclusion criterion was incomplete questionnaire responses.

After engaging with students in the classroom, researchers explained the purpose of the study, survey characteristics, 
and test methodology: normal completion time is 20–30 minutes, with tests under 15 minutes deemed invalid; each 
participant is limited to one submission without repetition; participants must not discuss the test content with others.

Data Collection and California Critical Thinking Skills Test
The survey employed the Chinese version of the California Critical Thinking Disposition Inventory (CCTDI-CV).24,25 

Derived from the CCTDI,26 this self-reported questionnaire uses a six-point Likert scale, including seven sub-dimensions 
: truth-seeking, open-mindedness, analyticity, systematicity, critical thinking self-confidence, inquisitiveness, and cogni-
tive maturity. Each sub-dimension has 10 items, scored from “1” (strongly agree) to “6” (strongly disagree). For example: 
“I often evaluate the credibility of information sources before accepting them” (truth-seeking) and “I try to be open to 
different viewpoints, even if they challenge my beliefs” (open-mindedness). The questionnaire’s target score range is 
from 70 to 420, with higher scores indicating stronger critical thinking tendencies. A positive disposition is assessed as 
scoring over 40 in sub-dimensions and a total score above 280. Critical thinking disposition is categorized into four 
groups: relatively negative (≤210), contradictory state (211–279), positive (280–349), and strongly positive (≥350).12,13,27 

The overall Content Validity Index (CVI) for the CCTDI-CV was 0.85, the same as the original English version, with 
a Cronbach’s alpha coefficient of 0.71.24

Basic demographic information was also collected from participants, including gender; age; pre-university family residence 
(urban or rural); only child status; high school grade ranking; highest educational level of parents; and interest in pediatric studies. 
Previous studies have shown that these variables are closely related to the development of critical thinking. For example, gender 
differences28 and disparities in urban and rural educational resources12 may affect critical thinking abilities. Additionally, parental 
education levels are significantly associated with students’ cognitive abilities.29 Family structure, such as being an only child, has 
been shown to influence cognitive development due to factors like parental attention,10 and emotional intelligence or interest in 
specific fields of study can significantly shape critical thinking and engagement (Reference).30,31

Statistical Analyses
Statistical analysis was performed using SPSS software version 23.0. Descriptive statistics, including frequencies, means, and 
standard deviations, were initially conducted to understand the basic characteristics of the data. The normality of the data was 
assessed using the Shapiro–Wilk test, and homogeneity of variances was evaluated using Levene’s test. Appropriate statistical 
methods were selected based on the test results. The independent sample t-test or Mann–Whitney U-test was used to assess 
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critical thinking abilities and its sub-dimensions. One-way ANOVA or Kruskal–Wallis H-test was applied to compare and 
analyze potential relationships between CCTDI-CV scores and different groups based on high school academic performance 
and interest in pediatrics. The correlation between analytic ability, critical thinking self-confidence, and inquisitiveness was 
analyzed using Pearson correlation analysis or Spearman’s rank correlation. All tests were considered statistically significant 
at a p-value of <0.05.

Results
Characteristics of the Subjects
After distributing electronic questionnaires to all 240 students, a total of 229 sophomore pediatrics students (95.4%) from the 
pediatric specialty participated in the critical thinking survey and submitted complete questionnaires. Of these, 135 were female, 
accounting for approximately 58.95% of the total participants. A majority, 151 students (65.94%), were 19 years old. There were 
29 students (12.66%) enrolled in an 8-year program. Students hailing from rural family backgrounds numbered 53 (23.14%), 
while those from families in cities at the county level or above were 176 (76.86%). Single children accounted for about 40.61% 
with 93 students. Regarding high school academic performance, 87 students (37.99%) ranked in the top 10% of their grade, 63 
students (27.51%) were in the top 10–20%, and 58 students (25.33%) were in the top 20–30%. The highest educational level of 
the parents for 89 students (38.86%) was a bachelor’s degree or above, including 4 with master’s or doctoral degrees. As for 
interest in pediatrics, 42 students (18.34%) expressed a very high interest, and 139 students (60.70%) showed a moderate interest.

The Distribution of Critical Thinking Disposition in the Group of Sophomore 
Pediatrics Students
The overall average score on the California Critical Thinking Disposition Inventory (CCTDI-CV) for sophomore 
pediatrics students was 287.96 ± 39.09. Regarding critical thinking dispositions, 4 students (1.75%) exhibited 
a negative tendency (≤210 points), 86 students (37.55%) demonstrated a contradictory state (211–279 points), 128 
students (55.90%) showed a positive disposition (280–350 points), and 11 students (4.80%) displayed a strongly positive 
critical thinking disposition (≥350 points).

The study found significant correlations between several factors and the CCTDI-CV scores. Students from rural areas 
before entering university scored lower on average than those from non-rural areas. Only children had higher average 
scores than those with siblings. There was a significant correlation between high school academic performance, level of 
interest in pediatrics, and CCTDI-CV scores. Students whose parents had a higher educational level (bachelor’s degree or 
above) tended to score higher. Female students scored higher on average than male students, though this difference was 
not statistically significant. Table 1 illustrates the distribution of critical thinking disposition scores among sophomore 
pediatrics students by score range and different categories.

CTDI-CV Seven Sub-Dimension Score Distribution of Sophomore Pediatrics Students
In the CCTDI-CV, the sub-dimensions of analyticity, systematicity, inquisitiveness, and cognitive maturity all averaged 
over 40 points, indicating that students demonstrated a positive disposition in these areas. Inquisitiveness scored the 
highest, reaching an average of 43 points. The lowest average score was in the truth-seeking dimension (38.86 points), 
followed by open-mindedness (39.64 points), and then critical thinking self-confidence (39.95 points), as detailed in 
Table 2. These findings suggest that while students exhibit strengths in certain areas of critical thinking, there are other 
dimensions, particularly truth-seeking, open-mindedness, and self-confidence in critical thinking, where there may be 
room for enhancement in the educational curriculum.

Comparison of Sub-Dimensions of CTDI-CV Scores in Different Categories Among 
Sophomore Pediatrics Students
Gender Differences in Critical Thinking Dispositions
Both male and female students showed similar average scores across all dimensions of the CCTDI-CV. However, female 
students scored significantly higher than their male counterparts in the dimensions of truth-seeking and cognitive maturity, as 
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indicated in Table 3. This suggests a gender-specific variation in certain critical thinking skills, highlighting the potential for 
tailored approaches in pedagogical strategies to further develop these skills across different student groups.

Family Background (Urban vs Rural) and Critical Thinking
Scores based on family background showed notable differences, with students from non-rural areas generally scoring 
higher than those from rural areas. This trend was most pronounced in the dimensions of analyticity, inquisitiveness, and 
cognitive maturity, as detailed in Table 4. These findings suggest that environmental and educational differences linked to 
urban and rural backgrounds may influence the development of certain critical thinking skills in students. This highlights 
the need for targeted educational interventions and resources to bridge the gap and ensure equitable development of 
critical thinking skills across diverse student populations.

Table 1 Distribution and Classification Comparison of CTDI-CV Scores of Sophomore Pediatrics Students (n, %)

≤210 211–279 280–349 ≥350 M±SD t/H Value p-Value

Gender
Male 2 (2.13) 36 (38.30) 55 (58.51) 1 (1.06) 283.74±39.51 −1.359 0.176

Female 2 (1.48) 50 (37.04) 73 (54.07) 10(7.41) 290.90±38.67

Family origin
Rural 2 (3.77) 24 (45.28) 27 (50.94) 0 (0.00) 274.53±40.95 −2.773 0.0069

Non-rural 2 (2.74) 31 (42.47) 39 (53.42) 1 (1.37) 292.01±37.70

Only children or not
Yes 3 (3.23) 29 (31.18) 53 (56.99) 8 (8.60) 296.53±43.93 2.659 0.0086

No 1 (0.74) 57 (41.91) 75 (55.15) 3 (2.21) 282.10±34.35
High school performance

Top 10% (0.00) 23(26.44) 54(62.07) 10(11.49) 301.62±36.91 23.85 0.001

Top 10–20% 0(0.00) 23(36.51) 40(63.49) 0(0.00) 289.60±31.73
Top 20–30% 2(3.45) 30(51.72) 25(43.10) 1(1.72) 275.55±40.12

30% later 2(9.52) 10(47.62) 9(42.86) 0(0.00) 260.71±42.47

Education level of parents
Bachelor degree or above 1 (1.12) 35 (39.33) 43 (48.31) 10(11.24) 295.88±42.87 2.373 0.0188

Below undergraduate level 3 (2.14) 51 (36.43) 85 (60.71) 1 (0.71) 282.93±35.74

Interested in pediatrics
Full of interest 0(0.00) 13(30.95) 22(52.38) 7(16.67) 303.83±47.33 15.36 0.0015

I think it’s okay 2(1.44) 49(35.25) 84(60.43) 4(2.88) 288.05±34.44

Hard to say 2(4.88) 19(46.34) 20(48.78) 0(0.00) 277.29±41.00
Not interested 0(0.00) 5(71.43) 2(28.57) 0(0.00) 253.43±18.19

Notes: This table presents the distribution of critical thinking disposition scores among sophomore pediatrics students across different 
categories, illustrating the relationships between factors like gender and family background and their CTDI-CV scores.

Table 2 Score Distribution of Sub-Dimensions of CTDI-CV Scale for Sophomore Pediatrics 
Students (n = 229)

Sub-Dimension Mean Std Min 5% 25% Median 75% 95% Max

Truth-Seeking 38.86 7.40 10.0 26.0 34.0 40.0 44.0 49.0 55.0
Open-Mindedness 39.46 4.87 25.0 32.4 36.0 39.0 42.0 48.0 54.0

Analyticity 43.09 7.10 19.0 32.4 38.0 43.0 48.0 54.0 60.0

Systematicity 40.06 6.14 23.0 29.4 36.0 39.0 44.0 51.0 56.0
Critical Thinking Self-Confidence 39.95 8.68 13.0 26.0 34.0 40.0 46.0 55.0 60.0

Inquisitiveness 43.62 8.67 15.0 28.0 39.0 44.0 50.0 58.0 60.0

Cognitive Maturity 42.91 7.78 11.0 28.4 39.0 44.0 48.0 53.6 58.0

Notes: This table shows sophomore pediatrics students’ performance in the seven sub-dimensions of critical thinking, revealing 
the tendencies and score distribution in various areas.
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Only Child Status and Critical Thinking
Only child typically scored higher across all dimensions compared to students with siblings. This was particularly evident 
in the dimensions of analyticity, critical thinking self-confidence, and inquisitiveness, as shown in Table 5. These results 
suggest that family dynamics, such as being an only child, might play a role in shaping certain aspects of critical thinking 
abilities. The enhanced performance in specific dimensions among only children could be attributed to factors like more 
focused parental attention and resources, which may foster the development of these skills.

High School Academic Performance and Critical Thinking
Students who ranked in the top 10% in high school consistently scored higher across all dimensions compared to those 
with lower rankings. Moreover, there was a significant trend of increasing scores in line with higher high school 
academic rankings prior to entering university. This was most apparent in the dimensions of analyticity, inquisitiveness, 
and cognitive maturity. These findings indicate a strong correlation between high school academic performance and these 
cognitive skills, as evidenced in Table 6. This suggests that high academic achievement in high school may be a predictor 
of stronger critical thinking abilities, particularly in areas requiring analytical and inquisitive thinking, and cognitive 
maturity.

Parental Education Level and Critical Thinking
Students whose parents had a bachelor’s degree or higher generally scored higher across all dimensions compared to 
students whose parents had an educational level below a bachelor’s degree. This suggests that parental education level 
may have a positive impact on their children’s cognitive abilities. The correlation evident in Table 7 implies that the 
educational background of parents might contribute to an environment that fosters the development of critical thinking 
skills in their children.

Table 3 Gender Distribution of Sub-Dimensions of CTDI-CV in Sophomore Pediatrics 
Students (n = 229)

Sub-Dimension Male (n=94) Female (n=135) t/u-Value p-Value

Truth-Seeking 37.34 ± 7.88 39.92 ± 6.87 −2.56 0.0111

Open-Mindedness 38.81 ± 5.29 39.92 ± 4.52 −1.66 0.0995

Analyticity 42.94 ± 7.52 43.20 ± 6.81 −0.27 0.7864
Systematicity 39.69 ± 5.81 40.32 ± 6.37 −0.77 0.4411

Critical Thinking Self-Confidence 40.53 ± 8.92 39.54 ± 8.52 0.84 0.4008

Inquisitiveness 43.16 ± 8.56 43.95 ± 8.76 −0.68 0.4977
Cognitive Maturity 41.28 ± 8.74 44.05 ± 6.85 −2.58 0.0108

Notes: This table compares the performance of male and female students across the sub-dimensions of critical 
thinking, highlighting the significant gender differences in truth-seeking and cognitive maturity.

Table 4 Family Background Distribution of Sub-Dimensions of CTDI-CV in Sophomore 
Pediatrics Students (n = 229)

Sub-Dimension Rural (n=53) Non-Rural (n=176) t/u-Value p-Value

Truth-Seeking 37.98 ± 7.70 39.12 ± 7.30 −0.96 0.3404
Open-Mindedness 38.66 ± 4.64 39.70 ± 4.93 −1.42 0.1602

Analyticity 39.55 ± 6.84 44.16 ± 6.84 −4.30 0.0000

Systematicity 38.43 ± 5.28 40.55 ± 6.31 −2.44 0.0164
Critical Thinking Self-Confidence 36.94 ± 8.66 40.85 ± 8.51 −2.89 0.0049

Inquisitiveness 41.15 ± 8.85 44.37 ± 8.50 −2.34 0.0215

Cognitive Maturity 41.81 ± 8.68 43.24 ± 7.49 −1.09 0.2808

Notes: This table shows the differences in critical thinking scores between students from rural and non-rural areas, 
indicating the potential influence of environmental factors on critical thinking development.
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Interest in Pediatrics and Critical Thinking
Students with the highest level of interest in pediatrics scored the highest across almost all dimensions, and there was 
a significant upward trend in scores for each sub-dimension as the interest in pediatric studies increased, as shown in 
Table 8. This trend suggests a strong correlation between a student’s interest in their field of study and their critical 
thinking abilities. The data indicates that heightened enthusiasm and engagement in pediatrics may positively influence 
the development and enhancement of various critical thinking skills.

Table 5 Sub-Dimension Score Distribution for Category of Only Child in Sophomore Pediatrics 
Students (M±SD) (n = 229)

Sub-Dimension Only Child (n=93) Non Only Child (n=136) t/u-Value p-Value

Truth-Seeking 38.86 ± 7.52 38.86 ± 7.33 −0.00 0.9999

Open-Mindedness 40.22 ± 5.48 38.95 ± 4.36 1.86 0.0642

Analyticity 44.77 ± 8.11 41.94 ± 6.08 2.86 0.0047
Systematicity 41.31 ± 6.84 39.21 ± 5.48 2.48 0.0143

Critical Thinking Self-Confidence 42.28 ± 9.40 38.35 ± 7.80 3.32 0.0011

Inquisitiveness 45.44 ± 9.57 42.38 ± 7.78 2.56 0.0114
Cognitive Maturity 43.65 ± 7.84 42.41 ± 7.73 1.18 0.2413

Notes: This table highlights the differences in critical thinking scores between only-child students and those with siblings, exploring the 
influence of family structure on the development of critical thinking.

Table 6 Relationship Between the Scores of Sub-Dimensions and Their Ranking in High School Before Entering College in 
Sophomore Pediatrics Students (M±SD) (n = 229)

Sub-Dimension Top 10% (n=87) 10%–20% (n= 63) 20%–30% (n=58) After 30% (n=21) H p-Value

Truth-Seeking 40.90 ± 6.30 39.81 ± 7.71 36.17 ± 6.97 35.00 ± 8.51 20.39 0.0001
Open-Mindedness 40.79 ± 5.09 39.92 ± 3.96 37.76 ± 4.55 37.29 ± 5.45 15.06 0.0018

Analyticity 45.09 ± 7.40 42.59 ± 5.31 41.74 ± 7.56 40.05 ± 7.43 11.91 0.0077

Systematicity 41.57 ± 6.09 40.14 ± 5.38 39.53 ± 6.33 35.00 ± 5.39 16.87 0.0008
Critical Thinking Self-Confidence 41.95 ± 8.79 39.56 ± 6.79 38.16 ± 10.03 37.76 ± 8.08 6.61 0.0853

Inquisitiveness 46.53 ± 8.02 44.02 ± 6.88 40.91 ± 8.87 37.90 ± 10.77 20.52 0.0001

Cognitive Maturity 44.78 ± 6.93 43.57 ± 6.49 41.28 ± 8.68 37.71 ± 9.32 14.79 0.0020

Notes: This table shows the relationship between high school performance and critical thinking scores, revealing the impact of academic achievement on the 
development of critical thinking skills.

Table 7 Distribution of Sub-Dimension Scores for Different Parental Education Levels in Sophomore Pediatrics 
Students (M±SD) (n = 229)

Sub-Dimension Bachelor or Above (n=89) Under Bachelor (n=140) t/u-Value p-Value

Truth-Seeking 38.91 ± 8.49 38.83 ± 6.64 0.08 0.9388

Open-Mindedness 40.12 ± 5.10 39.04 ± 4.69 1.61 0.1088

Analyticity 44.17 ± 7.32 42.41 ± 6.89 1.82 0.0711
Systematicity 41.44 ± 7.08 39.19 ± 5.31 2.58 0.0109

Critical Thinking Self-Confidence 41.90 ± 8.32 38.71 ± 8.71 2.78 0.0060

Inquisitiveness 45.30 ± 9.20 42.56 ± 8.17 2.30 0.0227
Cognitive Maturity 44.03 ± 7.35 42.20 ± 7.99 1.78 0.0768

Notes: Footnote: This table examines the impact of parental education levels on students’ critical thinking abilities, showing the differences in 
scores between students with parents of different educational backgrounds.
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The Correlation Between Analytic Ability, Critical Thinking Self-Confidence, and 
Inquisitiveness in Sophomore Pediatrics Students
The CTDI-CV scores of sophomore pediatrics students show a significant positive correlation among three sub- 
dimensions: analytic ability, critical thinking self-confidence, and inquisitiveness, as depicted in Figure 1 with correlation 
coefficients (r) of 0.75 or higher. This implies that students who score high in one of these dimensions are likely to score 
high in the others, suggesting that these aspects of critical thinking may be interrelated and possibly enhance each other. 
This finding highlights the interconnectivity of different critical thinking skills, emphasizing the importance of a holistic 
approach in educational strategies to cultivate these abilities in medical students.

Discussions
This study aimed to evaluate the critical thinking dispositions of sophomore pediatric medical students and examine the 
key factors influencing these dispositions. The main findings highlight several significant insights: Gender differences in 
most sub-dimensions of critical thinking dispositions were not significant. There were notable disparities in critical 
thinking abilities between rural and non-rural students, with rural students scoring lower. Only children demonstrated 
higher levels of self-confidence in critical thinking. Students whose parents have higher educational qualifications tend to 
score higher in most sub-dimensions. Additionally, high school academic performance and interest in pediatrics were 
positively correlated with critical thinking skills.

Table 8 Relationship Between the Scores of Sub-Dimensions and the Interest in Pediatric Science in Sophomore Pediatrics Students 
(M±SD) (n = 229)

Sub-Dimension Very Interested  
(n=42)

Interested  
(n= 139)

General  
(n=41)

Not Very Interested  
(n=7)

H p-Value

Truth-Seeking 38.90 ± 9.28 39.23 ± 6.65 37.83 ± 7.19 37.29 ± 10.66 1.37 0.7119

Open-Mindedness 41.12 ± 6.13 39.82 ± 4.52 37.22 ± 3.53 35.57 ± 4.35 19.50 0.0002
Analyticity 46.86 ± 8.78 43.08 ± 6.11 40.00 ± 6.80 38.86 ± 5.84 19.91 0.0002

Systematicity 42.88 ± 6.90 39.73 ± 5.57 38.93 ± 6.63 36.43 ± 4.28 9.52 0.0232

Critical Thinking Self-Confidence 45.26 ± 9.06 39.30 ± 8.05 37.15 ± 8.48 37.29 ± 8.14 19.03 0.0003
Inquisitiveness 48.40 ± 8.83 43.42 ± 7.99 40.73 ± 8.81 36.00 ± 7.00 21.68 0.0001

Cognitive Maturity 42.79 ± 8.24 43.47 ± 7.08 42.10 ± 9.31 37.29 ± 7.59 4.43 0.2185

Notes: This table shows the relationship between students’ interest in pediatrics and their critical thinking abilities, illustrating the importance of engagement and interest in 
the development of critical thinking skills.

Figure 1 The correlation between analytic ability, critical thinking self-confidence, and inquisitiveness in sophomore pediatrics students. This chart shows a significant 
positive correlation between the three dimensions of analytical skills, critical thinking confidence, and curiosity, indicating the mutually reinforcing role of these skills in the 
development of critical thinking.
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In this study, we assessed the critical thinking skills of second-year undergraduate students majoring in pediatrics at 
Chongqing Medical University. The results indicate that the majority of students exhibit positive tendencies in analytical 
skills, systematic thinking, curiosity, and cognitive maturity. Overall, these students demonstrated better critical thinking 
dispositions compared to students in other domestic specialties, possibly reflecting differences in educational methods 
and clinical practice across disciplines. Pediatrics, as a field involving a wide range of diverse clinical scenarios, may 
place greater emphasis on flexible and critical thinking approaches. Thus, heuristic, exploratory, and problem-solving- 
oriented teaching methods may be more effective in cultivating critical thinking skills in pediatric medical education.

The decision-making abilities of pediatricians are closely linked to patient outcomes, including diagnostic accuracy, 
treatment success, and family satisfaction.25 For pediatric students, strong critical thinking skills are crucial, not only for 
academic success but also for making sound clinical judgments in the future. Despite the importance of critical thinking, 
there is limited research on the critical thinking abilities of pediatric medical students, particularly within the context of 
Chinese medical education. Compared to other studies, the findings of this study emphasize the need to foster critical 
thinking skills early in pediatric education.12,27

Gender Differences in Critical Thinking Abilities
One significant finding in this study is that among sophomore undergraduate students majoring in pediatrics, apart from 
the sub-dimensions of seeking truth and cognitive maturity, there were no significant gender differences in the overall 
mean scores, indicating a lack of significant gender-based variation in the disposition towards critical thinking. This 
result contradicts the findings of many previous studies, which often suggested that females excel in critical thinking 
abilities.12,28 Our findings may indicate that in a specific educational environment and cultural context, the influence of 
gender on critical thinking abilities may not be as pronounced as previously assumed. This display of gender equality 
might reflect the effectiveness of modern medical education systems in providing equal educational resources and 
opportunities. In our sample, male and female students might have received similar teaching methods and practical 
opportunities, leading to equality in their critical thinking abilities. Moreover, this also suggests the need for future 
research in medical education and critical thinking to consider individual differences and diverse factors beyond gender. 
This finding opens up new directions for future research, encouraging exploration of factors other than gender that 
influence critical thinking abilities in medical students.

The Impact of Family Background on Critical Thinking
This study found that students from rural areas generally scored lower in critical thinking abilities compared to students 
from non-rural areas, particularly in dimensions such as analytical skills, curiosity, and cognitive maturity, with the 
differences being most significant. This may reflect the impact of unequal distribution of educational resources and socio- 
economic factors.32 Rural areas often lack high-quality educational resources and advanced learning environments, 
which limit the cultivation of critical thinking abilities in students. Additionally, the socio-economic status of rural 
families in China is generally lower than that of urban families, which may restrict students’ access to rich educational 
resources. Differences in family culture and educational expectations may also affect students’ motivation and cognitive 
development to some extent. The combined effects of these factors underscore the importance of targeted interventions in 
medical education and the need to address educational inequality in medical training. It is especially important to provide 
more support and resources to students from resource-limited rural areas in order to narrow the cognitive ability gap 
among students from diverse backgrounds. Moreover, this finding suggests that future research should consider a broader 
geographical and cultural context and explore other potential factors that influence critical thinking abilities.

Only Child Status and Critical Thinking Abilities
This study provides new insights into the role of family structure. We found that only children tend to outperform non- 
only children in critical thinking abilities, particularly in dimensions like analytical skills, self-confidence in critical 
thinking, and curiosity. This result may reflect the influence of family environment and educational resources on 
cognitive and emotional development. Only children often grow up in an environment with more attention and 
educational resources, which might lead to advantages in language and cognitive skills.29 However, limited interaction 
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with peers may impact their social and emotional skills, which are equally important for the development of critical 
thinking. These findings highlight the significant influence of family backgrounds on the critical thinking abilities of 
medical students and suggest that medical educators should consider individual differences in their teaching practices. 
We recommend providing additional educational resources to non-only children to enhance their critical thinking 
abilities. Future research can further explore how factors such as family education background, social interaction 
opportunities, and parental teaching methods affect the critical thinking abilities of medical students.

The Influence of Parental Education on Critical Thinking
The finding in this study that “students whose parents have attained at least a bachelor”s degree tend to have higher average 
scores’ points towards the potential influence of family educational backgrounds on the critical thinking abilities of medical 
students. Higher parental education levels typically imply better learning resources, a richer knowledge environment, and 
higher academic expectations, which may directly or indirectly contribute to the development of students’ critical thinking 
abilities.10 This influence of family educational background reflects the significant role of socioeconomic status and 
educational resources in the cognitive and academic development of individuals. Additionally, the positive impact of 
parents’ higher education level on students’ critical thinking ability further underscores the role of socioeconomic factors in 
cognitive development. Moreover, this finding underscores the importance of reducing educational inequality in medical 
education. It suggests that educators and policymakers should consider providing more support and resources to promote 
educational equality and comprehensive personal development among students from diverse family backgrounds.

High School Performance and Critical Thinking Development
This study found a significant correlation between high school performance and the scores of sophomore undergraduate 
students majoring in pediatrics on the Chinese version of the California Critical Thinking Disposition Inventory (CTDI- 
CV), particularly in the dimensions of analytical skills, curiosity, and cognitive maturity. This result suggests that 
students’ academic performance in high school may serve as an important indicator for predicting their development 
of critical thinking abilities in medical education. This correlation may reflect the long-term impact of learning habits, 
cognitive abilities, and problem-solving skills cultivated during high school on critical thinking abilities in medical 
education. Additionally, it may imply that cognitive and thinking frameworks established during high school continue to 
play a role in the early stages of medical education.33 This finding holds significant implications for medical school 
admissions criteria and educational strategies. It indicates that medical schools may need to consider students’ high 
school academic performance as a predictive factor for their success in medical education when admitting students. 
Moreover, it provides a basis for early interventions in cultivating critical thinking abilities in medical education, 
emphasizing the potential importance of high school education in nurturing future doctors. This provides new insights 
into a previously underexplored area.

Interest in Pediatrics and Its Impact on Critical Thinking
Another significant finding in this study is the significant positive correlation between students’ interest in pediatrics and 
their scores on the Chinese version of the California Critical Thinking Disposition Inventory (CTDI-CV). Scores show 
a noticeable upward trend as interest in pediatrics increases. This suggests that students’ interest in their chosen field of 
study may directly impact their performance and development in critical thinking, highlighting the importance of fostering 
students’ interest in professional fields to improve their critical thinking skills. Interest, as an intrinsic motivational factor, 
can stimulate students’ enthusiasm for learning, prompting them to actively explore and understand complex medical 
concepts and issues.31 Furthermore, interest may help students maintain persistent motivation when faced with challenges 
and difficulties. Therefore, this finding emphasizes the importance of igniting and sustaining student interest in medical 
education, particularly in pediatric medical education. It suggests that educators should consider how to more effectively 
spark students’ interest when designing curricula and teaching methods, ultimately enhancing their critical thinking 
abilities. Furthermore, course design should incorporate more practical pediatric clinical experiences to foster students’ 
interest in pediatrics and promote the development of critical thinking skills.
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Correlation Among Critical Thinking Sub-Dimensions
This study also revealed a significant positive correlation among the sub-dimensions of analytical ability, self-confidence 
in critical thinking, and curiosity. This finding suggests that when medical students perform at a higher level in analytical 
ability, they often exhibit stronger self-confidence in critical thinking and a higher level of curiosity. This phenomenon 
may be attributed to the fact that a strong analytical ability not only helps students gain a deeper understanding of 
complex medical concepts, thus enhancing their confidence in critical thinking, but also motivates them to further explore 
knowledge and desire learning. Furthermore, this positive correlation implies that in medical education, fostering 
students’ analytical abilities comprehensively can indirectly enhance their self-confidence in critical thinking and 
curiosity, thereby promoting their cognitive and personal development on a broader scale.34 This finding underscores 
the importance of adopting holistic and multidimensional teaching methods in medical education, especially in the 
process of nurturing future pediatricians, where such an approach may be particularly effective.

Limitations
This study has some limitations. Firstly, although this study included sophomore students majoring in pediatrics, the 
limited sample size due to the relatively small number of students in this major restricts the generalizability of the 
conclusions. Future research should aim to recruit a more representative sample of pediatric learners from various grades, 
majors, and institutions for cross-grade, cross-major, and cross-institution comparative studies. Secondly, this study 
employed a cross-sectional design. Future research should consider longitudinal and intervention studies to develop 
effective methods for enhancing critical thinking skills and explore the effectiveness of different teaching approaches in 
improving critical thinking abilities.

Conclusion
This study emphasizes the critical role of critical thinking abilities in pediatric medical education, highlighting that 
sophomore students at Chongqing Medical University display strong analytical skills and cognitive maturity. Key 
findings include the lack of significant gender differences in critical thinking, contradicting previous studies. Rural 
students’ lower scores point to educational disparities. The research also shows that students’ interest in pediatrics 
positively correlates with their critical thinking skills, underlining the importance of intrinsic motivation. Additionally, 
family educational background and high school performance were found to influence critical thinking abilities. These 
insights suggest the need for tailored educational strategies in pediatric medicine, considering individual differences and 
socio-economic backgrounds, to enhance future child healthcare professionals’ decision-making capabilities. The results 
of this study can broaden the perspectives of pediatric medical educators worldwide, offering valuable international 
insights and references.
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