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This study employed a questionnaire survey using the California Critical Thinking Skills 
Test (CCTST) on a sample of 240 Chinese university students. The   results obtained 
were then compared with 240 questionnaire results created by ChatGPT in order to 
investigate variations in critical thinking skills across different dimensions. The study 
uncovered that, although ChatGPT had exceptional performance in inference and 
deductive reasoning, it fell behind university students in the areas of evaluation and 
inductive reasoning. Meanwhile, with respect to analysis, the capabilities of both college 
students and ChatGPT were not significantly different. These findings provide essential 
insights for the advancement of artificial intelligence and human progress. 
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Introduction 

Artificial intelligence (AI) systems, particularly language models like ChatGPT, have 

exhibited remarkable capabilities in comprehending and generating human-like text (Baidoo-

Anu & Owusu Ansah, 2023; Haleem et al., 2022). In addition, some studies have shown that 

ChatGPT possesses strong deductive reasoning and inference abilities (Kung et al., 2023; 

Maddigan & Susnjak, 2023; Sabzalieva & Valentini, 2023; Zhong et al., 2023). Reasoning is 

a fundamental component of critical thinking, playing a pivotal role in problem-solving and 

decision-making. Cultivating critical thinking skills in students is also highly important for 

human education. In the United States, fostering students’ critical thinking skills is listed as a 

crucial educational objective (Roth, 2010).  

Consequently, there is considerable interest in the extent to which AI can replicate human 

critical thinking across various dimensions. This research aims to explore the critical thinking 

skills of analysis, evaluation, inference, inductive reasoning, and deductive reasoning by 

comparing the performance of OpenAI’s ChatGPT 3.5 with that of college students. The 

objective is to gain insights into ChatGPT’s strengths and limitations when compared to 

human critical thinking skills. 

Method 

Participants 

For this study, a total of 240 students were chosen at random from different departments of 

one of the largest universities in the southwestern area of China. In total, there were 89 
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males and 151 females, with ages ranging from 17 to 20 years old. 

In accordance with the study’s ethics protocol, all participants were informed that their 

data would be used exclusively for research purposes and that providing personal names 

was not required when completing the study questionnaire. Subsequently, consent was 

obtained from both individuals and the university authorities. 

As a trailblazer in the field of large language models, ChatGPT 3.5 was one of the first to 

be publicly available. This open-source characteristic not only established it as a benchmark 

for future models, but also fostered collaboration and innovation within the research 

community. A new ChatGPT account was registered, and each of the 240 questionnaires 

was sequentially inputted into the system, recording the responses generated by ChatGPT 

3.5. 

Instrument 

As critical thinking research has advanced, scholars have developed tests for assessing 

critical thinking. Such tests include Cornell Critical Thinking Test Levels X and Z (Ennis, 

1993), California Critical Thinking Disposition Inventory (Facione et al., 1994), Ennis-Weir 

Critical Thinking Essay Test (Ennis & Weir, 1985) and Watson-Glaser Critical Thinking 

Appraisal (Watson, 1980). Regardless of the theoretical framework utilised in developing 

these assessments, they all share a fundamental feature: they measure basic critical 

thinking abilities that are not specific to any single subject. 

The California Critical Thinking Skills Test (CCTST) focuses on cognitive abilities such as 

interpretation, analysis, evaluation, explanation and inference. Its primary purpose is to 

assess the critical thinking skills of college undergraduate students (P. A. Facione, 1990). In 

this study, students’ critical thinking abilities were assessed using the Chinese version of the 

CCTST Form A (CCTST-A), which was created by Peter A. Facione and officially translated 

into Chinese by Luo Qing Xu. This questionnaire includes 34 items (P. A. Facione, 1990). 

Table1 displays the dimensions to which the 34 questions belong. 

Table1. The sub-skills of CCTT and the items of sub-skills 

Scale Item 

Analysis 1-9 

Evaluation 10-13，24，26-34， 

Inference 14-24 

Deductive reasoning 1，2，5，6，11，19, 22，23，29 

Inductive reasoning 10，11，20，21，24，25，26-28，30-34 

 

The Chinese version of the CCTST demonstrates high reliability, as evidenced by a retest 

correlation of 0.63 (p < 0.01) over a one month period, as well as split-half correlations of 

0.75 and 0.80 (both p < 0.01). Likewise, the Chinese CCTST has strong validity. Instruction 

in critical thinking has a substantial positive impact on test performance, demonstrating 

strong structural validity. In addition, there is a high correlation between the total scores on 

the Chinese version of the CCTST and students’ GPAs (Grade Point Average) as well as 

their results on Raven’s Standard Progressive Matrices test. This indicates a strong criterion 

validity (Luo, 2002). Each accurate response is awarded one point, resulting in scores 

ranging from 0 to 34. A higher score signifies greater proficiency in critical thinking skills.  
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Data collection and procedure  

Because the questionnaire was large, complex, and time-consuming, printed paper versions 

were given to pupils. Students completed the CCTST within the confines of their classrooms, 

according to a strict time limit of 50 minutes. Afterwards, the author gathered the responses 

and uploaded them to Wenjuanxing, a site that provides similar functionalities to those found 

on Amazon Mechanical Turk (Wu et al., 2018). In order to analyse statistical data 

consistently and uncover differences and similarities between college students and 

ChatGPT, a total of 240 surveys were separately delivered by ChatGPT 3.5.  

Multiple jobs were performed during the data purification operation conducted in 

OpenRefine. The tasks required converting ‘N/A’ strings into the numerical value ‘0’. The 

decision to transform ‘N/A’ into ‘0’ was made in order to maintain data consistency and to 

effectively manage missing values during the analysis procedure. Abnormal numerical inputs 

were resolved by manually examining and correcting them to guarantee the precision and 

dependability of the data. 

Data analysis 

Dimension comparison 

Prior to completing dimension comparisons, a normality test was conducted on the data, as 

depicted in Table 2. The sample size consisted of 480 instances. 

Table 2. Shapiro-Wilk Normality Test result plot 

Scales  Group Schapiro-Wilk Sig 

Analysis ChatGPT   0.941 0.000 

Students 0.942 0.000 

Evaluation ChatGPT   0.846 0.000 

Students 0.966 0.000 

Inference ChatGPT   0.956 0.000 

Students 0.962 0.000 

Deductive reasoning ChatGPT   0.930 0.000 

Students 0.970 0.000 

Inductive reasoning ChatGPT   0.854 0.000 

Students 0.968 0.000 

 

Given the non-normal distribution of the data, the Shapiro-Wilk test was used. A significance 

level of p < 0.05 suggests a significant difference, indicating that the data for different 

dimensions in both groups did not adhere to a normal distribution. Therefore, dimension 

comparisons were conducted using independent sample non-parametric testing, as shown in 

Table 3. 
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Table 3. Mann-Whitney dimension comparison 

Index Group Number of cases Rank mean Sig 

Analysis ChatGPT   240 248.68 0.183 

Students 240 232.32 

Evaluation ChatGPT   240 218.29 0.000 

Students 240 262.71 

Inductive reasoning ChatGPT   240 210.12 0.000 

Students 240 270.88 

Inference ChatGPT   240 293.08 0.000 

Students 240 187.92 

Deductive reasoning ChatGPT   240 296.61 0.000 

Students 240 184.39 

 

In the dimension of analysis, the value of p is greater than 0.05, which suggests that there 

is no substantial difference between ChatGPT and college students. Yet, in terms of 

evaluation and inductive reasoning, the statistical analysis (p < 0.05) indicates a noteworthy 

distinction, with students demonstrating a higher median rank compared to ChatGPT. This 

indicates that students surpass ChatGPT in these two areas. In the inference and deductive 

reasoning dimensions, the value of p is also less than 0.05, indicating a substantial 

distinction between the two groups. Specifically, ChatGPT has a higher median rank 

compared to the students. This suggests that ChatGPT outperforms university students in 

these two domains.  

Overall, the analysis of the Shapiro-Wilk Test indicates notable discrepancies in the 

dimensions when comparing ChatGPT and college students. ChatGPT has suboptimal 

performance in evaluation and inductive reasoning, while displaying exceptional proficiency 

in inference and deductive reasoning. Both ChatGPT and the students demonstrated 

comparable levels of proficiency in analysis (p > 0.05), indicating that there is no statistically 

significant difference in this aspect. 

Correlation between different dimensions 

Correlation is a quantitative assessment of the degree of association between two or more 

variables. The examination of the associations between various aspects of the CCTST 

provided significant revelations.  

In the Pearson correlation analysis, ** represents a p-value less than 0.01, and * 

represents a p-value less than 0.05. A p-value less than 0.05 indicates the presence of 

correlation, while a p-value less than 0.01 indicates a strong correlation (Hamdan et al., 

2013). Tables 4 and 5 demonstrate that both ChatGPT and college students display high 

coefficients in different dimensions, indicating a strong correlation in critical thinking skills. 

This suggests that ChatGPT 3.5 and university students exhibit similar patterns of 

performance in these skills, possibly due to shared influences. This finding emphasises the 

complex connections between many dimensions. It is crucial to acknowledge that this 

outcome signifies associations, rather than causation. Hence, it should be noted that 

enhancing one dimension does not necessarily lead to the enhancement of another, 

particularly when comparing the capabilities of artificial intelligence to those of humans.  
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Table 4. College students: Pearson correlation analysis between dimensions 

Scales Analysis Evaluation Inference Deductive 
reasoning 

Inductive 
reasoning 

Analysis 1     

Evaluation .269** 1    

Inference .167** .285** 1   

Deductive reasoning .403** .489** .753** 1  

Inductive reasoning .321** .821** .493** .418** 1 

Note: ** indicates p < 0.01; * indicates p < 0.05 

 

Table 5. ChatGPT: Pearson correlation analysis between dimensions 

Scales Analysis Evaluation Inference Deductive 
reasoning 

Inductive 
reasoning 

Analysis 1     

Evaluation .135* 1    

Inference .183** .200** 1   

Deductive reasoning .309** .447** .772** 1  

Inductive reasoning .213** .842** .398** .326** 1 

Note: ** indicates p < 0.01; * indicates p < 0.05 

 

Conclusions  

ChatGPT's performance in evaluation and inductive reasoning may not match that of 

university students, but it outperforms them in the inference and deductive reasoning 

dimensions. In the realm of analysis, there is no significant difference between ChatGPT and 

college students. As a large-scale language model, ChatGPT may fall short in certain 

aspects of higher-order thinking compared to humans (Deng et al., 2022; Guo et al., 2023b). 

However, this doesn't imply that humans will always maintain the upper hand in higher-order 

thinking abilities. It is essential to recognise that ChatGPT's inference and deductive 

reasoning capabilities have made significant advancements over time (H. Liu et al., 2023; Y. 

Liu et al., 2023). While this study provides valuable insights into the comparative critical 

thinking skills of humans and AI, several limitations should be acknowledged: 

Sample representativeness: The study's participants were limited to Chinese university 

students. This specificity may affect the generalisability of the findings to other 

populations or educational contexts. Future research should include a more diverse 

sample to enhance the applicability of the results across different cultural and educational 

backgrounds. 

AI version specificity: The study utilised a specific version of ChatGPT (version 3.5). The 

capabilities and performance of ChatGPT can vary between versions, so the findings may 

not be representative of other versions or future iterations of this AI tool. Future studies 

should consider evaluating multiple versions of AI models to account for their evolving 

capabilities. 

Scope of CCTST: The California Critical Thinking Skills Test is a comprehensive tool, but 

it is only one of many instruments available to measure critical thinking. Future research 

could benefit from employing a variety of critical thinking assessments to capture different 

dimensions and aspects of this complex cognitive skill. 
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