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ABSTRACT While continued advancements in artificial intelligence make such renditions plausible, 

ChatGPT-4.0 is far from perfect, but its limitations haven't stopped more and more people in education, 

research, and the private sector from using it to make important decisions. However, understanding of their 

capabilities and constraints is indispensable to being successful at handling them in an informed and ethical 

way in educational contexts. In this paper, we provide an educational review of ChatGPT-4.0, based on 60 

thoughtfully crafted questions that assess demonstrations across six crucial categories: summarization, 

citation generation, math computation, statistical analysis, coding, and SQL query formulation. Real-world 

data is used as a test to capture the tasks such as usually appear in school and the industry. The results show 

that ChatGPT-4.0 performs exceptionally well in mathematical and coding challenges, logical reasoning, and 

code clarification. However, significant shortcoming is revealed in citation retrieval and in dealing with vague 

or highly specialized question, where robustness comes to the fore. For broader perspective, the study 

includes a relative comparison of the other top language models, to assist educators and practitioners alike 

in understanding ChatGPT’s strengths and weaknesses. The results also underscore the need to combine AI 

tools with human oversight, by building in checks, critical thinking and hybrid systems that combine 

automation with human expertise. This research aims to support educators, students, and professionals in 

making informed choices when incorporating AI into their workflows. By shedding light on both the 

opportunities and challenges of using ChatGPT-4.0, the study encourages a thoughtful, responsible approach 

to AI integration in educational settings. 

INDEX TERMS Artificial Intelligence Evaluation, ChatGPT-4.0, Educational Technology, Large Language 

Models (LLMs), Statistical Analysis Accuracy.  

I. INTRODUCTION 

The rapid advancement of artificial intelligence 

(AI) and natural language processing (NLP) has 

led to the development of sophisticated models 

capable of performing complex cognitive tasks [1]. 

ChatGPT, developed by OpenAI, has undergone 

significant transformations from GPT-3.5 to its 

latest iteration, GPT-4.0. This evolution has 

enhanced its contextual understanding, response 

coherence, and accuracy in generating human-like 

text [2]. 

 

ChatGPT-4.0 has expanded its applications across 

multiple domains, including healthcare, education, 

research, and software development [3]. However, 

concerns regarding its accuracy and reliability 

persist, particularly in contexts demanding high 

precision [4]. These concerns encompass 

statistical analysis, mathematical problem-solving, 

and fact-based content generation. Despite these 

concerns, ChatGPT-4.0 exhibits notable strengths, 

such as engaging in meaningful dialogue, assisting 

in data analysis, and providing structured 

information retrieval [5]. Its applications extend to 

generating academic content, coding solutions, 

and research summaries. 

 

Studies indicate that generative models like 

ChatGPT often struggle with maintaining factual 

accuracy, logical consistency, and domain-specific 

expertise [6] [7]. Previous research has highlighted 

instances of hallucinated responses, which appear 

plausible but are factually incorrect. This raise 

concerns regarding ChatGPT's dependability in 

high-stakes scenarios [8]. ChatGPT-4.0 faces 

challenges in processing complex, real-world data 
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[9] [10] [11]. While it excels in understanding 

structured prompts and generating text-based 

responses, its performance diminishes when 

handling ambiguous, context-dependent, or highly 

technical queries. 

 

Research in the educational domain has yielded 

mixed results regarding ChatGPT's effectiveness 

as a learning tool [12-15]. Some studies suggest 

that students benefit from its ability to explain 

concepts and summarize complex topics, while 

others indicate that it occasionally provides 

misleading or oversimplified explanations [16]. 

The ethical implications of ChatGPT's accuracy 

are a pressing concern. AI-generated 

misinformation, bias reinforcement, and ethical 

dilemmas related to authorship and data integrity 

pose significant challenges [17]. 

 

This study aims to conduct a comprehensive 

evaluation of ChatGPT-4.0's accuracy by 

comparing its outputs with verified real-world data 

[18] [19]. The paper will assess its performance in 

mathematical computations, statistical reasoning, 

and content validation. Real-world case studies 

will be examined to identify strengths and 

weaknesses, providing insights into practical 

applications [20-24]. By addressing the research 

gap in quantifying ChatGPT's accuracy, this study 

will contribute to a deeper understanding of its 

reliability and potential improvements [25] [26]. 

Furthermore, the findings will provide valuable 

insights for future model development and 

refinement [27]. 

 

The study's results will also inform the 

development of strategies to mitigate the risks 

associated with ChatGPT's inaccuracies [28-31]. 

By exploring the limitations and potential biases of 

ChatGPT, this research aims to promote 

responsible AI development and deployment [32-

36]. Additionally, the study will examine the 

implications of ChatGPT's accuracy on various 

industries and domains [37-43]. 

 
II. Background & Literature Review 

The rapid integration of ChatGPT into diverse 

fields has precipitated a significant increase in 

investigative research, prompting a critical 

examination of its capabilities and limitations [44-

46]. A growing body of empirical evidence 

highlights the model's versatility, yielding notable 

successes in healthcare, education, content 

creation, and programming [47] [48]. However, 

recent studies have also revealed substantial 

vulnerabilities, particularly with regard to factual 

accuracy, logical reasoning, and biases. 

 

Evolution of ChatGPT and Prior Models 

Understanding ChatGPT-4.0's accuracy 

necessitates an examination of its evolution from 

prior models [49] [50]. GPT-3 introduced 

significant advancements in language generation 

but often struggled with coherence and 

hallucinated responses [51]. GPT-3.5 improved 

upon these aspects, yet limitations in factual 

consistency persisted. GPT-4.0 has been refined 

with larger datasets and reinforcement learning 

techniques, enhancing logical reasoning and 

reducing errors [52] [53]. Nevertheless, recent 

studies indicate that it still exhibits biases and 

inconsistencies in real-world applications. 

 

Performance in Key Domains 

a. Healthcare 

ChatGPT has been explored for its potential to 

assist medical professionals by generating 

diagnostic suggestions and summarizing patient 

records [54] [55]. Studies indicate that while it can 

provide general medical information, it lacks the 

ability to interpret complex medical data reliably 

and may generate incorrect or misleading 

recommendations. Furthermore, ChatGPT-4.0's 

responses often lack the contextual depth required 

for clinical decision-making, emphasizing the 

need for human oversight [56-60]. 

 

b. Education 

In education, ChatGPT has been employed as a 

tutoring assistant, aiding students in understanding 

mathematical concepts, summarizing literature, 

and answering queries [61] [62]. However, its 

effectiveness varies depending on the subject 

complexity, with some studies reporting incorrect 

responses to advanced queries.  

 

c. Mathematical and Statistical 

Computation  

Another significant aspect of literature revolves 

around ChatGPT's ability to perform mathematical 

and statistical computations [63-67]. While GPT-

4.0 has demonstrated improvements over GPT-3.5 

in solving algebraic equations and basic calculus 

problems, its accuracy in handling complex 

statistical problems remains inconsistent. Studies 

analyzing its responses to real-world datasets have 
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shown that ChatGPT occasionally misinterprets 

statistical methodologies and generates incorrect 

conclusions, reinforcing the necessity for human 

oversight in data-driven decision-making. 

 

Advancements and Model Optimization 

To address the identified limitations, researchers 

are actively working on refining ChatGPT's 

architecture through advancements in model 

optimization and hybrid AI frameworks [68-71]. 

One approach involves integrating ChatGPT with 

external knowledge bases and real-time 

verification systems to enhance response accuracy 

[72-74]. Additionally, techniques such as 

retrieval-augmented generation (RAG) are being 

explored to improve factual consistency [75-77]. 

 

Continuous refinements include reinforcement 

learning from human feedback (RLHF) to 

minimize biases, domain-specific fine-tuning for 

specialized industries, and adaptive self-

improvement mechanisms that allow the model to 

learn from real-time corrections [78] [79]. These 

advancements aim to bridge the gap between 

generative AI potential and real-world application 

reliability [80-82]. 

 

In conclusion, while ChatGPT-4.0 represents a 

significant advancement in AI-driven natural 

language processing, existing literature 

underscores the need for further improvements, 

particularly in ensuring factual accuracy, reducing 

biases, and enhancing domain-specific expertise. 

This study builds upon prior research by 

conducting a quantitative and qualitative 

evaluation of ChatGPT's accuracy across diverse 

fields, aiming to provide a more comprehensive 

assessment of its capabilities and limitations [83-

85]. 

 
III. Methodology  
 

This section presents the methodology we use to 

evaluate the performance of ChatGPT-4. 0 in six 

areas of research, education, math, stat, and code. The 

evaluation process follows a structured analysis and 

the steps of data collection, choice of evaluation 

measures, testing procedures, and a description of the 

experimental set-up, to improve the reproducibility 

and the objectivity of the method. We have included 

50 questions per category for a more in-depth 

analysis of ChatGPT-4.0's responses across all 

domains. 

 

 

 Data Collection 

To conduct a comprehensive evaluation, a structured 

set of test cases was designed, targeting key areas 

where ChatGPT-4.0 is commonly applied. These 

domains include: 

• Research: Evaluating accuracy in 

summarization, citation validity, 

handling new research problems, and 

analyzing case studies. 

• Education: Assessing conceptual 

understanding, factual correctness, and 

depth of knowledge across subjects. 

• Mathematics: Measuring performance 

in solving complex integration 

problems. 

• Statistics: Comparing ChatGPT’s 

outputs for statistical analyses against 

real-world computational tools. 

• Coding: Examining code generation, 

debugging capabilities, and logical 

correctness. 

The test cases used for statistical evaluation included: 

 

1. Descriptive Statistics & Graph Analysis 

• Compute the mean, median, and mode for 

key financial metrics such as sales, profit, 

and discount across different regions. 

• Plot a graph representing these values to 

visualize the distribution. 

• Compare ChatGPT’s probability 

estimations with actual real-world 

probability calculations and highlight any 

discrepancies in results. 

• Results are in terms of the average recall 

rate of ten tasks per domain to verified 

benchmarks by SPSS, Python, and human 

validation (e.g., ‘High’, ‘Moderate'). 

2. Probability Estimation of Profitability 

• Calculate the probability of achieving 

higher profits based on discounts and sales 

within a specific state (e.g., California, New 

York). 

• Compare ChatGPT’s probability 

estimations with actual real-world 

probability calculations and highlight any 

discrepancies in results: 

 

3. Regression Analysis on Discounted Prices 

• Perform a regression analysis to understand 

the impact of discounts on product prices 

and their effect on sales. 



Journal of Computational Analysis and Applications                                                                   VOL. 33, NO. 5, 2024 
   

                                                                                             10.48047/jocaaa.2024.33.05.86 

                                                                                       2832                Tanisha Ahuja 
et al 2829-2849 

 

• Compare ChatGPT’s regression model 

predictions with actual regression results 

from statistical software to analyze 

accuracy. 

• Conclude whether ChatGPT's regression 

predictions align with conventional 

statistical tools or if there are differences. 

 

4. Chi-Square Test for Independence 

• Perform a Chi-Square test to determine 

whether there is a significant relationship 

between product category (e.g., Furniture, 

Technology, Office Supplies) and customer 

segment (e.g., Consumer, Corporate, Home 

Office). 

• Compare ChatGPT’s test statistics and p-

values with actual results obtained from 

statistical software. 

• Conclude whether ChatGPT’s Chi-Square 

test results align with real-world statistical 

calculations or if there are differences. 

 

5. Pearson Correlation Analysis 

• Calculate the Pearson correlation 

coefficient between discount percentage 

and profit margin to analyze whether 

increasing discounts impact profitability. 

• Compare ChatGPT’s correlation results 

with those computed using statistical 

software. 

• Conclude whether ChatGPT’s correlation 

calculations align with actual Pearson 

coefficient values or if discrepancies exist. 

 

Evaluation Metrics 

To objectively assess ChatGPT-4.0’s performance, 

the following evaluation metrics were applied: 

• Accuracy: The proportion of correct 

responses compared to verified solutions. 

• Precision & Recall: Evaluating the 

relevance and completeness of responses in 

text-based and numerical outputs. 

• F1-Score: A balance between precision and 

recall, ensuring both false positives and 

false negatives are accounted for. 

• Statistical Comparisons: Validating 

ChatGPT’s numerical and analytical 

outputs using established tools such as 

Python’s NumPy, Pandas, SciPy, R 

programming, SPSS, and Microsoft Excel. 

 

Testing Approach 

Each domain was tested using distinct methodologies 

to compare ChatGPT’s performance with standard 

computational tools and human-verified 

benchmarks: 

 

• Research: Quality of summarization was 

judged in terms of clarity and completeness, 

and accuracy of citations. Analytical 

thinking in original research questions and 

case study appraisals was also assessed. 

• Education: Subject-based conceptual 

queries were tested for factual correctness 

and depth of explanation. 

• Mathematics: Integration problems were 

solved stepwise, and results were compared 

with manual solutions and computational 

tools like Wolfram Alpha. 

• Statistics: ChatGPT’s performance was 

tested in probability estimations, regression 

analysis, chi-square tests, and Pearson 

correlation, with outputs compared to 

results from statistical software. 

• Coding: Code snippets generated by 

ChatGPT were tested in Python and 

JavaScript environments for syntax 

correctness, logical accuracy, and 

debugging efficiency. 

 

Experimental Setup 

A controlled environment was maintained for all 

evaluations to ensure consistency and reliability. The 

tools and techniques used include: 

• Statistical Validation: Real-world data was 

also parsed using Python libraries (NumPy, 

Pandas and SciPy) in relation to ChatGPT’s 

responses. 

• Mathematical Verification: Manual 

calculations and software tools were used to 

confirm integration solutions. 

• Code Execution & Debugging: ChatGPT-

generated code was executed in Python and 

JavaScript to validate syntax and logical 

accuracy. 

• Manual Review & Fact-Checking: 

Research-related entries were verified 

manually against definitive sources to 

establish their accuracy. 

 

This methodology ensures a structured evaluation of 

ChatGPT-4.0’s accuracy and highlights its strengths 
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and areas for improvement in diverse computational 

and analytical tasks. 

IV. Advantages of ChatGPT-4.0 

 

ChatGPT-4.0 represents a significant improvement 

over its predecessors, offering enhanced accuracy, 

logical reasoning, and contextual understanding [86-

90]. These advancements have led to its increased 

adoption across various industries, including 

research, education, healthcare, and software 

development [91-93]. This section highlights the key 

advantages of ChatGPT-4.0 by comparing it with 

GPT-3.5 and discussing real-world applications 

where it has demonstrated notable success [94] [95]. 

V. Comparison between GPT-3.5 and GPT-4.0  

 

Table 1  

Comparative Performance of GPT-3.5 and GPT-4.0 

across Six Educational Domains 

(Scores are based on 50 real-world tasks for each 

domain; see Methodology Section III for details.) 

Feature GPT-3.5 GPT-4.0 

Accuracy Moderate High 

Logical 

Consistency 

Moderate Improved 

Mathematical 

Proficiency 

Limited Enhanced 

Understanding 

Context 

Basic Advanced 

Code 

Generation 

Prone to 

Errors 

More Reliable 

Creativity in 

Responses 

Basic More Contextual 

Bias Reduction Low Moderate 

Note: These scores were derived from a structured 

evaluation of 50 for each of the six domains real-

world tasks designed by the authors. Each response 

was assessed based on its correctness, clarity, and 

alignment with verified reference data and domain 

logic. 

 

Practical Applications and Industry Impact 

1. Research and Academia 

One of the biggest advantages of ChatGPT-4.0 is its 

ability to assist researchers in summarizing academic 

papers, generating hypotheses, and verifying 

citations [96] [97]. Universities and research 

institutions have started integrating AI-driven tools 

for literature reviews and knowledge synthesis. 

Unlike GPT-3.5, which often provided redundant or 

inaccurate references, GPT-4.0 has shown marked 

improvements in producing verifiable sources. 

 

2. Coding and Software Development 

GPT-4.0 has been widely used in software 

development for debugging, optimizing, and 

generating clean, executable code [98]. Companies 

have reported increased efficiency in code 

documentation and error detection using AI-assisted 

development tools [99] [100]. Compared to GPT-3.5, 

which struggled with complex programming 

concepts, GPT-4.0 provides more accurate and 

structured coding solutions, making it a valuable tool 

for developers [101] [102]. 

 

3. Healthcare and Diagnostics 

Medical professionals have found ChatGPT-4.0 

useful for preliminary diagnostic assistance, 

summarizing patient records, and generating 

structured medical reports. Its ability to process large 

datasets and provide clinical insights has improved, 

though human oversight remains essential [103]. The 

model's refined understanding of medical 

terminology and case-based reasoning surpasses that 

of GPT-3.5, which was prone to misinterpretations in 

complex cases.  

 

4. Business and Customer Support 

Companies leveraging ChatGPT-4.0 for customer 

support have noted improved response accuracy, 

better handling of customer inquiries, and reduced 

need for human intervention. AI-powered chatbots 

using GPT-4.0 provide more precise responses to 

queries, minimizing miscommunication [104] [105]. 

In contrast, GPT-3.5 often provided generic or 

slightly inaccurate information, leading to lower 

customer satisfaction [106]. 

 

These advancements highlight how ChatGPT-4.0 is 

not only more reliable than its predecessor but also 

more applicable across diverse fields [107-109]. Its 

ability to generate contextually accurate, coherent, 

and logically structured responses makes it a valuable 

tool for professionals worldwide. 

 
VI. Disadvantages and Limitations of ChatGPT-

4.0 

Despite its advancements, ChatGPT-4.0 has notable 

limitations that affect its usability in real-world 

applications [110-113]. While it excels at generating 
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human-like text and assisting with various tasks, its 

performance is not flawless. The primary concerns 

include its struggle with handling complex problems, 

biases in responses, and challenges in dealing with 

rare or unpredictable scenarios. 

 

1. Limited Ability to Handle Complex, Real-World 

Problems 

While ChatGPT-4.0 is significantly more advanced 

than its predecessors, it still struggles with complex, 

multi-step reasoning tasks, particularly in scientific 

and technical domains [114] [115]. It often simplified 

explanations to make them more understandable but, 

in doing so, may omit critical details. Additionally, 

its mathematical computations, though improved, 

can sometimes generate incorrect solutions, 

especially for highly intricate problems requiring 

symbolic reasoning [116]. 

 

2. Challenges with Rare Cases and Edge Scenarios 

AI models like ChatGPT-4.0 rely on their training 

data, which means they perform best on commonly 

discussed topics. However, in niche fields or unique 

case studies where training data is sparse, the model’s 

accuracy declines. In legal, medical, and high-stakes 

decision-making tasks, ChatGPT-4.0 may generate 

misleading or incorrect responses, making human 

verification essential. Furthermore, in creative or 

ambiguous queries, it sometimes produces 

inconsistent answers, revealing gaps in its reasoning 

ability. 

 

3. Biases and Ethical Concerns 

ChatGPT-4.0, like all AI models, inherits biases from 

its training data [117]. While efforts have been made 

to reduce bias compared to previous models, it can 

still produce responses that reflect societal, political, 

or cultural biases. These biases can be particularly 

concerning in sensitive applications like hiring, 

policy-making, and legal consultations. Additionally, 

ethical concerns arise regarding its potential for 

generating misinformation, making it crucial for 

users to fact-check AI-generated content [118] [119]. 

 

4. Misinformation and AI-Generated Hallucinations 

One of the most persistent issues with AI models, 

including ChatGPT-4.0, is their tendency to generate 

misleading yet confident responses—commonly 

referred to as AI hallucination. This issue is 

particularly problematic in research and technical 

fields, where ChatGPT may fabricate sources, 

misinterpret data, or provide plausible-sounding but 

incorrect statements. Users must remain cautious 

when relying on ChatGPT for fact-heavy or 

reference-based information. 

 

5. Dependence on Training Data and Lack of Real-

Time Knowledge 

ChatGPT-4.0 does not have real-time internet access, 

meaning its knowledge is limited to the data available 

up to its last training update [120]. Unlike search 

engines, which retrieve the latest information, 

ChatGPT cannot provide updates on ongoing events, 

market trends, or emerging scientific discoveries. 

This limitation affects its utility in fields that require 

up-to-date knowledge, such as finance, current 

affairs, and regulatory compliance [121]. 

 

The citation related errors are often close to a 

characteristic form of generation error in ChatGPT, it 

generates some content that seems reasonable but is 

not grounded to reality. In precision-sensitive tasks 

like citation generation and summarization, small but 

innocuous changes in prompt formulation may yield 

undesired outputs potentially incoherent outputs. 

This demonstrates that the model is sensitive to 

linguistic input and does not incorporate real fact-

checking mechanisms. 

 

 
VII. Accuracy Analysis 

To evaluate the accuracy of ChatGPT across multiple 

domains, its responses are analyzed through various 

real-world scenarios. We used questions from 

multiple domains to conclude for summarization 

accuracy. 

 

1. Summarization Accuracy 

Question: Summarize the key findings of the research 

paper titled "ChatGPT: A Comprehensive Review on 

Background, Applications, Key Challenges, Bias, 
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Ethics, Limitations, and Future Scope", published in 

2023. 

Figure 1 (A) 

Figure 1 (B) 
 
The summary provided by ChatGPT 4.0 offers a 

comprehensive and well-structured overview, 

encompassing essential elements such as 

background, applications, challenges, and future 

directions. Key themes are presented concisely, 

ensuring clarity and readability. However, a more in-

depth critical analysis is lacking, which may result in 

oversimplification of complex arguments and 

reduced nuance in certain insights. Although the 

summary effectively conveys the fundamental 

concepts of the research paper, nuanced discussions 

pertaining to methodological biases and ethical 

implications are not thoroughly examined. The 

summary is factually accurate but tends to generalize, 

rendering it suitable for a broad overview but 

insufficient for detailed academic critique. 

 

2. Citation Accuracy 

Question: Provide the DOI or direct links to the 

sources cited for the paper titled: "ChatGPT: A 

Comprehensive Review on Background, 

Applications, Key Challenges, Bias, Ethics, 

Limitations, and Future Scope." 

Figure 2  
 

ChatGPT successfully retrieved and provided the 

DOI for the requested research paper: 

 

Title: ChatGPT: A Comprehensive Review on 

Background, Applications, Key Challenges, Bias, 

Ethics, Limitations, and Future Scope 

Author: Partha Pratim Ray 

Journal: Internet of Things and Cyber-Physical 

Systems 

DOI: 10.1016/j.iotcps.2023.04.003. 

 

The response accurately cites the source and includes 

a direct link for verification, making it reliable for 

academic use. 

 

Question: Provide references and a summary for 
the research paper titled: Enhanced efficiency of 
C‐band sheet beam driven backward wave 
oscillator guided by periodic magnetic field. 
Figure 3 
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ChatGPT provides a structured overview of Dr. Arti 

Hadap’s research on rectangular waveguide 

backward wave oscillators (BWOs). The discussion 

correctly highlights the impact of non-uniform 

magnetic fields, plasma integration, and efficiency 

improvements. The summary draws on sources from 

reputable academic platforms, including 

ResearchGate, Academia, and the ICSR Journal of 

Electrical Engineering. However, while the 

references appear credible, the absence of direct 

citations or DOI links necessitates further 

verification. Although the summary maintains a 

formal academic tone, the lack of precise source 

details limits its reliability for scholarly citation 

purposes. 

 

Question: What are the key advancements and 
applications of Organic Semiconductors (OSCs) 
in diagnostics, therapeutics, energy harvesting, 
and engineering? 

Figure 4 (A) 
 
 
 
 
 
 
 
Figure 4 (B) 
 

Figure 4 (C) 
 

This discussion provides a comprehensive overview 

of the versatile applications of organic 

semiconductors (OSCs), encompassing their utility 

in healthcare, energy, and engineering. Key 

advancements in the field are clearly outlined, 

including the development of OSC-based sensors for 

diagnostic purposes, drug release systems, and 

organic photovoltaics (OPVs). Furthermore, the 

influence of artificial intelligence on optimizing OSC 

materials and performance is acknowledged. 

Nevertheless, the discussion would benefit from the 

inclusion of specific, real-world examples or case 

studies to substantiate its claims and enhance its 

overall impact. 

 



Journal of Computational Analysis and Applications                                                                   VOL. 33, NO. 5, 2024 
   

                                                                                             10.48047/jocaaa.2024.33.05.86 

 

                                                                                       2837                Tanisha Ahuja 
et al 2829-2849 

 

Question: Use attached paragraph as it is to give 
citations for the text with articles published after 
2020 at proper place.  

Figure 5 
 

ChatGPT-4.0 provides citations for each paragraph 

as asked. 

 
Question: Give 3 citations each instead of one or 

two. 

Figure 6 (A) 
 

 
 
 
 
 
 
 

Figure 6 (B) 
 

Yet, when ChatGPT was asked to give three citations 

at each place it only gave 2 overall. This shows that 

ChatGPT 4.0 lacks at citation part of research paper 

formation accuracy. 

 

 

Question: Provide a comprehensive review on 

background, applications, key challenges, bias, 

ethics, limitations and future scope published in 

Journal: Internet of Things and Cyber-Physical 

Systems? 

Figure 7  
 
ChatGPT-4.0 provided a highly accurate and reliable 

summary of the article "ChatGPT: A comprehensive 

review on background, applications, key challenges, 

bias, ethics, limitations, and future scope" by Partha 

Pratim Ray, correctly identifying the journal as 

Internet of Things and Cyber-Physical Systems. The 

summary effectively covered the article’s key focus 

areas including ChatGPT's background, applications, 

biases, ethics, and future scope. The response was 

well-structured and factually correct, demonstrating 

ChatGPT-4.0's capabilities in providing reliable 

information. 

 

Question: Provide a list of references on "The 

Socioeconomic Impact of Automation" from 
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reputable journals and verify if the sources are 

authentic 

 

Figure 8 (A) 
 

Figure 8 (B) 

Figure 8 (C) 
 

In reviewing ChatGPT's response, it is evident that 

the tool provides a comprehensive overview of the 

impact of automation and AI on society, including 

industry structure, wage inequality, and ethical 

concerns. The response effectively synthesizes 

information from various sources, including 

academic articles from the Journal of Evolutionary 

Economics and Technology in Society. However, 

the review also highlights concerns regarding the 

accuracy of AI-generated references, with at least 

one incorrect citation identified. Ultimately, this 

review underscores the importance of manual fact-

checking to ensure the authenticity and accuracy of 

ChatGPT's responses, particularly in academic 

research contexts. 

 

3. Accuracy in Handling New Problems 

(Training Data, Reviewing, and 

Analysis) 

Question: Suggest five future research directions 
for self-driving cars and AI-powered transportation 
systems. 

Figure 9 (A) 

Figure 9 (B) 
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ChatGPT-4.0's response highlights key areas of 

future research in autonomous transportation, 

including the enhancement of perception and sensor 

fusion capabilities through multi-modal AI 

integration. The tool also emphasizes the importance 

of developing ethical AI frameworks that prioritize 

transparency, fairness, and bias mitigation, while 

addressing complex moral dilemmas in autonomous 

decision-making. Furthermore, the response 

discusses the potential of Vehicle-to-Everything 

(V2X) communication, AI-driven traffic 

management, and human-machine collaboration to 

improve safety, efficiency, and trust in autonomous 

systems. Overall, ChatGPT-4.0 provides a 

comprehensive and insightful overview of the future 

research directions in AI-powered transportation. 
 

Question: Based on which parameters these 

solutions are suggested. 

Figure 10(A) 

Figure 10(B) 

Figure 10(C) 
 

ChatGPT-4.0's proposed research directions for 

autonomous transportation systems are multifaceted, 

addressing technical, ethical, and societal 

considerations. A pivotal area of focus is Advanced 

Perception and Sensor Fusion, which encompasses 

enhancing safety and reliability for precise object 

detection, ensuring adaptability across diverse 

environmental conditions, integrating multimodal 

sensor data to eliminate blind spots, and optimizing 

computational efficiency for real-time processing 

while minimizing energy consumption. 

 

Question: Review and critically analyze "Examining 

ChatGPT’s Validity as a Source for Scientific Inquiry 

and its Misconceptions Regarding Cell Energy 

Metabolism" from Education and Information 

Technologies (2024). 
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Figure 11 (A) 

Figure 11 (B) 
 
ChatGPT-4.0's response is reviewed for its reliability 

in scientific contexts, and concerns are raised 

regarding its inconsistent accuracy, inability to self-

correct, and potential to perpetuate misconceptions, 

particularly in educational settings. While ChatGPT-

4.0 shows promise as a supplementary tool, its 

persistence in providing incorrect information 

undermines its dependability. The review 

underscores the imperative of verifying AI-generated 

content against authoritative sources to uphold 

scientific integrity and prevent the dissemination of 

misinformation in education and research. 
 

Question: Provide an alternative approach to 

solving traffic congestion in urban cities using AI 

powered solutions. 

Figure 12 (A) 

Figure 12 (B) 

Figure 12 (C) 
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Figure 12 (D) 
 

ChatGPT-4.0 provided a well-structured and detailed 

response outlining AI powered solutions for urban 

traffic congestion. The answer covers multiple 

aspects, including adaptive traffic management, 

demand prediction, public transportation 

optimization, policy simulation, autonomous vehicle 

integration, and swarm intelligence-based 

approaches. It effectively incorporates AI techniques 

such as reinforcement learning, deep learning, 

quantum machine learning, and biomimicry-inspired 

algorithms. The response is technically sound, 

innovative, and comprehensive, but lacks references 

to real-world implementations or feasibility 

challenges. For academic rigor, adding empirical 

case studies and discussing potential limitations 

would be necessary to strengthen the response. 

 

Question: Write a Python function to implement 

Dijkstra’s Algorithm. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13 

 

ChatGPT-4.0 provided an accurate and well-

structured implementation of Dijkstra's Algorithm in 

Python. The code correctly initializes distances, 

utilizes a priority queue for efficiency, and properly 

updates the shortest path values using a greedy 

approach. The use of heapq ensures optimal 

performance with time complexity. The function is 

clear, well-commented, and includes a working 

example for testing. However, the implementation 

assumes a graph represented as an adjacency list with 

dictionary nesting, which may not be immediately 

intuitive for beginners. 

 

Question: Debug the following incorrect 
Python code:  

def factorial(n):   

 if n = 0:   

return 1   

 else:   
  return n * factorial(n-1) 
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Figure 14 
 

ChatGPT-4.0 correctly identified and fixed a syntax 

error in the factorial function by changing if n = 0: to 

if n == 0; ensuring proper comparison instead of 

assignment. The explanation clearly differentiates 

between the assignment (=) and comparison (==) 

operators. The provided example usage correctly 

demonstrates the function’s expected output. 

 

Question: Generate SQL queries for a database 

managing student records, ensuring correctness. 

Figure 15 

 

ChatGPT-4.0 provided an accurate and 

comprehensive implementation of SQL queries for 

managing a Students table, encompassing the full 

range of CRUD (Create, Read, Update, Delete) 

operations, as well as additional functionality for 

counting and searching records. The response 

demonstrates a clear and logical structure, with 

queries that adhere to standard SQL syntax. 

 

Question: Solve the definite integral:  

∫ (𝑥2 + 3𝑥 + 5)𝑑𝑥
1

0

 

Figure 16 (A) 

 

Figure 16 (B) 

 
ChatGPT's answer is correct. It correctly splits the 

integral into three parts, evaluates each integral 

separately, and then adds the results properly. The 

final answer is correct as it correctly applies the 

linearity of integration. 
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Question: Compute the Laplace Transform of 

𝑓(𝑡) =  𝑒−2𝑡𝑠𝑖𝑛 (3𝑡)  

 

Figure 17 
 

ChatGPT's answer is correct. It correctly applies the 

Laplace transform formula for 𝑓(𝑡) =  𝑒−2𝑡𝑠𝑖𝑛 (3𝑡) 

and substitutes the given values a=2a = 2 and b=3b = 

3, and simplifies the expression correctly. The final 

result is accurate. 

 

 
VIII. Conclusion and Future directions  

The evaluation of ChatGPT-4. 0 has succeeded in 

significantly improving on previous generations in 

terms of its overall “accuracy,” especially in 

contextual coherence and reduction of factual 

errors, and much improved performance in 

mathematical and logical reasoning. These relative 

strengths of the model, compared to competing 

models such as Gemini or Claude, highlight the 

model's language understanding, as well as its 

ability to generate structured responses. However, 

the model has some challenges in practice, 

including biassed embeddings, hallucinated 

outputs, and issues with handling extremely specific 

or ambiguous prompts. To extend to other language 

models, such as ChatGPT-4.0 less gimmick and 

more useful in professional and academic 

environments, but also noting that real-time fact-

checking, domain-specific fine-tuning, and adaptive 

learning for vague queries could still use some 

work. A fair compromise that lowers risk and 

fosters trust might be hybrid solutions that allow 

collaboration between AI assistance and human 

knowledge. Further longitudinal research with a 

variety of educational use cases is also 

recommended to evaluate the progressive skills and 

long-term efficacy of these models. 

 

Summarizing ChatGPT-4.0 responses: 

Quantitative Evaluation of ChatGPT-4. 

0’saccuracy a broader evaluation approach was 

considered, including the generation of a number of 

graphs that represent the results of application-

domain testing. In sum, we had a total of 60 

questions evenly divided into six performance 

types: Summarization, Citation, New Problems, 

Mathematics, Coding, and SQL questions. This 

even spread of stocks enabled statistical 

comparisons and validated percentage-driven 

conclusions generated by the performance and 

citation results. Interestingly, we present bar models 

for ChatGPT-4.0 below. The accuracy of 

summarizing was excellent in numerical 

calculations (98%) and coding (95%) and was low 

on citation (70%). The reliability of citation is 

further demonstrated by a pie chart at the end of the 

table indicating a breakdown of the accuracy of 

citation - 65% of citations would have been 

accurate and could be substantiated and 35% would 

have been inaccurate or could not be verified. Also, 

a stacked bar chart shows the model is strong at code 

generation and mathematical reasoning, both 

having the ability over 90%, whereas citation 

which has the lowest accuracy is at 40%. A radar 

chart aggregates performance over all dimensions, 

highlighting robust accuracy in structured tasks like 

coding and SQL queries, and identifying citations 

as a key weakness. Taken together, these 

visualizations substantiate the analytical method of 

the study by demonstrating both ChatGPT’s 

technical strengths, as well as its weaknesses in 

academic referencing and fact checking. 
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Fig. 18 Bar chart to analyses performance overview 

for summarization 

Referring fig. 18, the Key insights of summarization 

through ChatGPT 4.0 are as follows: 

• Highest accuracy in mathematical problem-

solving (95%) 

• Strong performance in coding tasks (92%) and 

SQL query generation (90%) 

• Good at handling new problems and research 

questions (88%) 

• Relatively lower performance in citation 

accuracy (70%) 

Citation Analysis 

 
Fig. 19 Pi-chart analysis of accurate citation  

Referring fig. 19, the Key insights of citation 

analysis through ChatGPT 4.0 are as follows: - 

Key insights: 

• Successfully retrieves DOIs for known 

research papers 

• Struggles when asked to provide multiple 

citations per statement 

• Sometimes generates plausible but 

unverifiable references 

• May fail to provide the requested number of 

citations 

• Citation quality varies based on domain 

knowledge 

 

Strengths and Weakness Analysis 

 

 

 

 

Fig. 20 Strength and weakness analysis for different 

parameters   

 

A. As in Figure 20, citation generation was the 

model’s poorest domain with a 35% error rate where 

citations were either not verifiable (i.e. invented). 

This restraint is crucial in the academic world, as 

citation accuracy is important. 

 

B. The fundamental limitation involves the training 

architecture of ChatGPT — it creates references that 

are pattern-based on past data rather than real-time 

references -databases of scholarly articles. This 

causes an AI hallucination, in which the model 

produces plausible, but nonexistent, sources. 

 

C. This reflects more general issues mentioned in 

Section VI, such as the lack of integrated fact-

checking and prompt sensitivity. Future models 

should incorporate citation verification algorithms or 

real-time academic databases to address this issue 

and guarantee accurate reference in educational 

applications. 

 

Multi-dimensional Performance Analysis 

(Radar Analysis) 

Fig. 21 Radar analysis of multi-dimensional 

performance of ChatGPT 4.0    
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Key insights:  

This radar chart demonstrates ChatGPT 4.0's 

performance across all evaluated dimensions: 

• Strongest in mathematical computations and 

coding tasks 

• Well-balanced performance in practical 

applications (SQL, problem-solving) 

• Citation capabilities represent the clearest area 

for improvement 

• The model demonstrates robust general 

capabilities with specific strengths and 

weaknesses. 

 

The overall analysis demonstrates that ChatGPT-4.0 

exhibits strong performance in areas like 

mathematics, coding, and summarization. However, 

as shown in Figure 20: Strengths and Weaknesses 

Analysis, citation generation stands out as its most 

significant limitation, with a 35% error rate stemming 

from unverifiable or fabricated references. 

 

This is especially very important in academia and 

research where source integrity and traceability are 

mandatory. The underlying reasons behind this 

weakness reside in the actual architecture of the 

model—ChatGPT references citations by only virtue 

of language patterns it has learnt and is unable to 

fetch them from live search engines like Scopus or 

Google Scholar. According, the model is susceptible 

to AI hallucination, in which it churns out plausible-

sounding citations that might not exist. 

 

This limitation is also indicative of more general 

issues such as model sensitivity to prompt phrasing 

and lack of transparency in sourcing and internal fact-

checking. Together, these observations suggest 

limitations to the reliability of ChatGPT for citation-

critical tasks. 

 

Addressing this restriction requires additional future 

work on hybrid models that bring the real-time 

academic citation databases and verification layers 

on top of the LLMs. Such integrations could help 

with factual consistency and render LLMs more 

appropriate for formal academic writing. 

 

In addition, investigation into longitudinal changes in 

performance with model updates can offer more 

concrete understanding of the evolution of such 

limitations. Responsible deployment will be 

dependent on ensuring accuracy, explainability, and 

traceability to original sources as AI use in education 

increases. 

 

Real-World Feasibility Considerations 

While the study demonstrates ChatGPT-4.0 in 

practice are promising in applications such as 

diagnostics and traffic management, but its real-

world deployment gives rise to further challenges. 

These include compatibility with data systems, 

privacy laws, and real-time response and domain-

specific tuning. Further "trust" by the user and 

"acceptance of the institution" also need to be 

considered. Potential future research Includes small-

scale trial implementations and user testing to 

determine practical viability. 

 

Future studies should include longitudinal tracking 

across model updates to evaluate whether citation 

and reasoning capabilities improve over time. 

 

Future advancements in AI-driven conversational 

models should focus on integrating external 

knowledge bases and real-time fact verification to 

mitigate hallucinations. Hybrid AI systems that 

combine generative language models with rule-based 

reasoning could enhance both accuracy and 

interpretability. Additionally, refining prompt 

engineering techniques and developing more robust 

fine-tuning approaches could further improve 

performance in specialized domains. Addressing 

ethical concerns, such as AI bias and misinformation 

risks, will be crucial for ensuring responsible 

deployment in academic, professional, and everyday 

settings. 
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