


Assessing ChatGPT’s Role in Enhancing Veterinary Physiology Education: Evaluating Responses to Subjective and Objective Questions

	
ABSTRACT
Artificial Intelligence (AI), particularly Generative Pre-trained Transformers (GPT) like OpenAI’s ChatGPT, has shown remarkable potential in revolutionizing educational practices, primarily through its capacity to produce text that mimics human writing. This research evaluates ChatGPT's performance in addressing veterinary physiology exam questions, emphasizing both subjective and objective question formats aligned with the MSVE-2016 curriculum. The study was carried out at the College of Veterinary Sciences, Rampura Phul, using ChatGPT 3.5 to respond to theory-based and multiple-choice (MCQ) exam papers. The AI demonstrated notable success with subjective questions, securing a 66% score. However, it encountered more difficulty with objective questions, achieving only 54%. These outcomes underscore the dual nature of ChatGPT's role as an educational aid in veterinary physiology—it offers promise but also reveals limitations. To maximize its effectiveness, we recommend its application under the guidance of educators, ensuring accuracy and reliability. Additionally, there is a clear need to further refine the AI’s capabilities, especially in handling intricate, fact-based, and visual queries. Expanding AI training datasets with a specific focus on veterinary science will be crucial in enhancing its educational effectiveness moving forward.
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1. INTRODUCTION
Artificial Intelligence (AI) has emerged as a disruptive technology across a wide range of sectors, including healthcare, agriculture, business, and more recently, education. Among the numerous AI innovations, Generative Pre-trained Transformers (GPT), particularly OpenAI’s ChatGPT, have garnered significant attention due to their advanced natural language processing capabilities. ChatGPT, released publicly in 2022, enables users to engage in interactive, human-like conversations and retrieve contextually relevant information in real-time, thereby transforming how students access, interpret, and apply knowledge (De Bem Machado et al., 2024). In the educational domain, AI technologies are increasingly being used to support personalized learning, automate content generation, assist in assessment and feedback, and augment teaching strategies (Luckin, 2023; Alshater, 2023). Recent applications have demonstrated particular promise in medical and life science education, where the complexity and volume of information present unique instructional challenges (Kung et al., 2023; Huh, 2023).
Veterinary physiology is a foundational subject in the veterinary curriculum, providing critical insights into the regulatory mechanisms that govern animal health and homeostasis. It encompasses intricate concepts such as neuro-hormonal control, cardiovascular dynamics, renal function, and species-specific physiological variations. Traditional teaching methods, often relying heavily on didactic lectures and textbook-based learning, may fall short in addressing diverse student needs, especially given challenges like vast syllabi, high student-to-teacher ratios, and limited opportunities for individualized feedback and clarification (Garcia Vazquez et al., 2018; Muca et al., 2022). In this scenario, AI-based tools like ChatGPT offer potential advantages. They can function as virtual teaching assistants, capable of delivering instant explanations, generating learning material, simulating quizzes, and assisting students in reviewing complex topics at their own pace (Gupta and Singh, 2023; Qadir et al., 2023).
Despite the growing use of AI in broader health and science education, including subjects like human anatomy, pharmacology, and public health (Baglivo et al., 2023; Pal et al., 2024; Al Kuwaiti et al., 2023), its application in veterinary sciences remains underexplored. Unlike human medicine, veterinary education deals with multiple species, diverse physiological adaptations, and unique clinical scenarios that demand domain-specific expertise. The knowledge generated by ChatGPT is based on its pretraining data, which largely comprises publicly available text from diverse disciplines. This limits its contextual depth and accuracy in specialized fields such as veterinary physiology, particularly in the absence of veterinary-exclusive datasets or fine-tuning protocols (Chu, 2024; Coleman and Moore, 2024).
Furthermore, previous studies have highlighted the model’s difficulty in interpreting and producing accurate responses in objective-type question formats that demand discrete factual recall, associative reasoning, or numerical precision, such as multiple-choice, true/false, or match-the-column formats (Mendonça, 2024; Alawida et al., 2023). Additionally, ChatGPT currently lacks the capability to process or generate visual content such as anatomical diagrams, which are integral to the teaching and assessment of physiology. These limitations necessitate a deeper investigation into its academic reliability.
Given the increasing role of AI in shaping the future of higher education, including veterinary sciences, this study aimed to systematically assess ChatGPT-3.5’s ability to answer both subjective and objective veterinary physiology questions in alignment with the Minimum Standards of Veterinary Education (MSVE-2016) curriculum for B.V.Sc. and A.H. students. The core objective was to evaluate the model's accuracy, conceptual clarity, and curriculum relevance in different question formats to determine its suitability as a supplementary educational tool in veterinary physiology. The study also explored the potential of ChatGPT for future integration in AI-assisted curriculum design, blended learning environments, and personalized instruction strategies. These insights may support policy-level decisions under India’s National Education Policy (NEP-2020), which emphasizes digital innovation and flexible learning pathways in higher education (MoE, 2020; Jain and Agrawal, 2023).
2. MATERIALS AND METHODS
2.1 Study Design
The present study was conducted from May 2022 to February 2023 at the College of Veterinary Sciences, Rampura Phul, Bathinda, India. This observational cross-sectional study aimed to evaluate ChatGPT 3.5's performance in generating responses to subjective and objective questions related to veterinary physiology.  The study assessed whether ChatGPT could provide accurate and relevant answers based on the Minimum Standard of Veterinary Education -2016 (MSVE-2016) curriculum for Bachelor of Veterinary Science (B.V. Sc) student of first year, veterinary physiology subject. Ethical protocols were observed throughout the study, and all required approvals were secured.
2.2 AI Model
The study employed ChatGPT 3.5, a freely accessible model via OpenAI’s web interface. The model was utilized without any fine-tuning specific to veterinary physiology, relying solely on its general knowledge capabilities. This setup aimed to reflect how ChatGPT might perform in real-world educational scenarios without additional customization.
2.3 Question Papers
Two types of question papers, each worth 50 marks, were created for the study:
2.3.1 Subjective Paper 
Consisted of five definition questions (2 marks each), four justification questions (2.5 marks each), four short note questions (5 marks each), and one essay-type question (10 marks).
2.3.2 Objective Paper 
Included 15 objective-type questions (1 mark each), 10 true/false questions (1 mark each), 15 fill-in-the-blank questions (1 mark each), and 10 match-the-column questions (1 mark each). (Figure 1)
The questions covered a broad spectrum of factual knowledge and critical thinking skills. Subject matter experts validated the questions to ensure content accuracy and adherence to the MSVE-2016 curriculum. This validation was crucial for ensuring the questions accurately reflected the types of challenges students would face in veterinary physiology exams.

The study involved a first-year Bachelor of Veterinary Science (BVSc) student who used ChatGPT to answer both subjective and objective question papers. The student manually input each question into ChatGPT's interface exactly as it appeared in the exam, ensuring no modifications or paraphrasing were made. To maintain uniform test conditions, the student did not ask any follow-up questions or seek clarification during the process. Each question was entered only once, and the AI’s initial response was recorded. ChatGPT was not subject to time limits, allowing it to generate responses without time pressure; however, the entire process was completed within the standard two-hour examination timeframe typical for such assessments.
Faculty members from the Department of Veterinary Physiology carefully evaluated AI-generated responses by comparing them with trusted sources like Dukes’ Physiology of Domestic Animals and Functional Anatomy and Physiology of Domestic Animals. Their review focused on key aspects such as how accurate, relevant, and complete the responses were. To keep the evaluation unbiased, they didn’t make any changes to the AI-generated content. While this approach helped highlight how well AI could replicate factual information, it also brought to light some important gaps. For example, while the responses were generally accurate, they sometimes lacked the depth and context that human expertise could provide.  Each question was scored based on these factors, and separate final scores were computed for the subjective (Paper I) and objective (Paper II) sections. 
Descriptive statistics were applied to summarize ChatGPT's performance. Percentages of correct answers and overall scores were calculated to evaluate the AI model’s effectiveness in answering the veterinary physiology exam questions.
2.4 Ethical Consent
This study involves the technological views of publicly accessible AI software (ChatGPT-3.5 version) and does mot include any experiment on animal. There for ethical approval not required  
3. RESULTS AND DISCUSSION
3.1 ChatGPT's Performance in Veterinary Physiology Examination Papers
The study assessed ChatGPT’s effectiveness in answering both subjective and objective examination questions. Below is a summary of the model's performance, highlighting key insights across different question types.
3.1.1 Subjective Questions (Paper I)
Total Marks: 50
Score Achieved: 66%
ChatGPT showed notable proficiency in responding to subjective questions, achieving a 66% score. Its strengths were most evident in both definition and essay-style questions. Definition Questions (5 questions, 2 marks each): ChatGPT correctly answered 4 out of 5 questions, yielding an 80% success rate. This strong performance could likely be attributed to its broad training data, enabling the model to provide accurate factual definitions. Justification Questions (4 questions, 2.5 marks each): The AI achieved a 75% success rate, correctly answering 3 out of 4 justification questions. It demonstrated the ability to present logical arguments, reflecting its capability to process and synthesize complex information. Short Note Questions (4 questions, 5 marks each): ChatGPT also scored 75%, accurately answering 3 out of 4 short note questions (Table 1). Its ability to generate concise yet comprehensive responses showcase its skill in summarizing broader topics while maintaining contextual relevance. Essay-Type Question (1 question, 10 marks): The AI delivered a satisfactory response to the essay question, offering detailed and relevant information. This suggested that ChatGPT was adept at producing extended, coherent narratives that successfully integrated multiple concepts.
ChatGPT’s stronger performance on subjective questions can be attributed to its proficiency in generating descriptive, contextually relevant content, which aligns well with subjective question formats. GPT models excel at providing detailed explanations that draw on a vast range of general knowledge, allowing them to produce responses that meet evaluators' expectations, even if some parts deviate slightly from the specific curriculum. The flexibility of subjective questions enables the model to perform better in these contexts, as evaluators may value depth and reasoning over strict factual accuracy.
3.1.2 Objective Questions (Paper II)
Total Marks: 50
Score Achieved: 54%
ChatGPT's performance in the objective section was significantly lower, achieving a score of 54%, (Figure 2) suggesting its struggle with questions that demand precise, factual answers. Objective-Type Questions (15 questions, 1 mark each): ChatGPT correctly answered 6 out of 15 questions, resulting in a 40% success rate. This lower performance highlighted the model’s difficulty in addressing discrete, fact-based questions where specific accuracy was required, as these questions leave less room for the flexible interpretation seen in subjective responses. True/False Questions (10 questions, 1 mark each): ChatGPT excelled in this category, correctly answering all 10 questions for a perfect score of 100%. This success could be attributed to the binary nature of true/false questions, which allowed the model to leverage pattern recognition from its training data without needing to generate complex or nuanced responses. Fill-in-the-Blank Questions (15 questions, 1 mark each): The model answered 8 out of 15 questions correctly, achieving a 53.3% success rate (Table 2). This result indicated that while ChatGPT could sometimes provide correct answers to fill-in-the-blank questions, its accuracy remained inconsistent, especially when the questions required specialized or highly specific knowledge. Match-the-Column Questions (10 questions, 1 mark each): ChatGPT performed poorly in this section, with only 3 out of 10 correct answers, reflecting a 30% success rate. These questions likely posed significant difficulty due to the requirement for precise associations and pairings, which were challenging for the model to infer based solely on generalized patterns from its training data.

The notably lower performance on objective questions, particularly in the objective-type and match-the-column categories, underscored ChatGPT's limitations when it came to tasks requiring precision and specific, discrete answers. Unlike subjective questions, where the model's ability to generate detailed language and flexible reasoning could offset gaps in specialized knowledge, objective questions demand a higher degree of exactness. This requirement often clashed with ChatGPT’s pattern-based, probabilistic approach to generating responses. The model's method of predicting answers based on likelihood, rather than strict factual accuracy, likely contributed to its reduced effectiveness in handling the fact-based and binary nature of these types of questions, resulting in the observed lower success rates.
A basic statistical analysis was performed to compare ChatGPT’s success across various question types. The success rate was calculated as the percentage of correct responses for each category of questions. While standard error margins were not included in this study, future research could benefit from incorporating tests such as chi-square or t-tests to evaluate whether the observed differences in performance between question categories were statistically significant.
3.2 Expected vs. Actual Performance
The analysis revealed a notable disparity between ChatGPT’s performance on subjective versus objective questions, with subjective questions achieving a higher success rate (66%) compared to objective ones (54%) (Figure 2). This gap highlighted the model’s relative strength in generating descriptive, flexible responses for subjective formats.
While the success rate for true/false questions aligned with expectations, the lower performance in objective-type and match-the-column questions deviated from predictions. This suggested that these categories require more precise knowledge or logical associations than the general capabilities of the AI could provide. The results confirmed that tasks involving specialized knowledge or exact pairing, like match-the-column, present significant challenges for ChatGPT, requiring enhancements in either domain-specific training or question interpretation.
This study assessed ChatGPT’s ability to answer veterinary physiology examination questions, revealing both its strengths and weaknesses as an educational tool. ChatGPT excelled in handling subjective questions, scoring 66%, but underperformed on objective questions, achieving a score of 54%. These results reflect the model's ability to generate detailed, contextually relevant responses to open-ended questions, while struggling with tasks that demanded precised, fact-based answers.
Incorporating specialized datasets was critical for enabling AI to grasp nuanced concepts in veterinary physiology, thereby improving the accuracy of both subjective and objective responses. By training the model on domain-specific resources, it could achieve a deeper understanding of the intricacies within the subject. Alawida et al. (2023) emphasized that integrating domain-specific data was essential for refining language models and enhancing their precision in addressing specialized topics. Such targeted improvements would not only enhance factual accuracy but also enabled the AI to deliver more context-aware and relevant insights, making it a more effective tool for academic and professional applications in veterinary science.
Furthermore, training the model on practical case studies related to veterinary medicine would improve its ability to apply knowledge in real-world scenarios critical in professional disciplines like veterinary science. These adjustments could help bridge the gap between generalized AI capabilities and the specific demands of veterinary education.
Another limitation identified was ChatGPT’s inability to provide visual aids or diagrams, which are often essential for explaining complex physiological concepts. Incorporating complementary AI tools that generate visual content, such as diagrams or anatomical illustrations, could enhance ChatGPT's educational utility (Choudhary et al. 2023). Combining text-based and visual learning resources would better support students in understanding intricated physiological processes.
The generalized nature of ChatGPT’s training data could introduce biases that impacted its performance, particularly in specialized fields like veterinary science. Since the model was not fully tailored to the intricacies of veterinary concepts, it might struggle to differentiate specific ideas or provide accurate, field-specific insights. Such challenges were common among language models trained on broad, diverse datasets, which often lack the depth required for niche domains (Ferrara, 2023).
To address these limitations, incorporating balanced and targeted datasets was essential. By refining the model’s training with veterinary-specific resources, biases could be minimized, and its ability to deliver accurate, reliable answers for veterinary education and practice would be significantly enhanced. Ali et al. (2024) also argued that integrating specialized datasets could help bridge the gap between generalized performance and the nuanced understanding needed for domain-specific applications, making AI tools like ChatGPT more effective in specialized contexts.
Despite its limitations, ChatGPT had significant potential as a supplementary tool in veterinary education. Its strong performance on subjective questions highlighted its potential as a virtual tutor, capable of generating detailed explanations and summaries of complex topics. However, it was important to recognize that AI tools like ChatGPT should be used to complement not replace traditional educational methods.
For ChatGPT to be effectively integrated into veterinary education, human oversight was crucial. Educators could use the AI to generate baseline content, which could then be refined and supplemented with more precise, curriculum-aligned information. This combination of AI-generated content and human expertise could offer students high-quality learning resources while minimizing the risk of inaccuracies (Chu, 2024).
AI tools also showed promise for personalized learning, offering students individualized feedback and flexible study options. However, the application of AI should always be guided by professional educators to ensure that students receive accurate and contextually relevant content. The integration of ChatGPT into educational settings offered significant opportunities to enhance teaching strategies. By utilizing AI for tasks such as content generation and interactive learning, educators could create dynamic and engaging classroom experiences. However, human oversight remained critical to ensure that the information provided is accurate, contextually relevant, and aligned with educational goals (Ali et al., 2024).
Another exciting avenue for research lied in the use of AI to develop personalized learning environments. By analyzing individual learning patterns and identifying areas where students might need additional support, AI had the potential to customize assessments and learning materials to suit each student’s unique needs. This tailored approach could foster more efficient learning processes and improve knowledge retention (Qureshi et al., 2024).
In veterinary education, these advancements could significantly enhance student performance by addressing diverse learning styles and challenges, ultimately improving educational outcomes. The combination of AI-driven tools with traditional teaching methods could lead to a more comprehensive and student-centered learning experience.
3.3 Limitation of ChatGPT in Veterinary Physiology
A significant limitation of ChatGPT lied in its difficulty addressing objective questions, particularly those requiring specific, discrete knowledge, such as multiple-choice or match-the-column formats. This challenge was especially evident in specialized fields like veterinary physiology, where the model’s performance was constrained by a lack of domain-specific training data. While ChatGPT could serve as a valuable supplementary resource, it cannot replace the critical role of hands-on learning and practical experiences in veterinary education.
In the context of veterinary physiology, direct observation and the practical application of physiological principles were essential for a comprehensive understanding of the subject. Laboratory experiments, live data analysis, and in vivo studies were irreplaceable for grasping the complexities of physiological processes. While ChatGPT and similar AI tools could aid theoretical learning by providing quick access to information, their current capabilities fall short of meeting the requirements of practical, experiential education.
As a novel and evolving application, ChatGPT required substantial improvements to address these limitations and to be effectively utilized in veterinary physiology education. Its role, for now, should be seen as complementary, enhancing theoretical understanding while traditional teaching methods and experiential learning remained the cornerstone of veterinary education.
4. CONCLUSION
The model's difficulties with objective questions and its lack of visual aid capabilities underscored the need for further refinement and the integration of complementary AI tools. Enhancing ChatGPT's performance in veterinary education would require training the model with specialized, domain-specific data, addressing inherent biases, and ensuring that human oversight was central to its use. By continuously optimizing AI tools and integrating them into veterinary curricula, educators could better assist students in mastering complex physiological concepts and ultimately improved the quality of veterinary education.
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	Table 1:  Performance Evaluation of Subjective Questions Paper-1

	Subjective type questions (Paper-1)
	Total Questions
	Questions Correct
	Success Rate

	Definition Questions
	5
	4
	80%

	Justification Questions
	4
	3
	75%

	Short Notes
	4
	3
	75%

	Essay Type Question
	1
	1 (Satisfactory)
	-

	Overall Score
	-
	-
	66%




	Table 2: Performance Evaluation of Objective Questions Paper-2

	Objective questions (Paper-2)
	Total Number of Questions
	Correct Answers
	Success Rate

	Objective Type
	15
	6
	40%

	True/False
	10
	10
	100%

	Fill in the Blanks
	15
	8
	53.3%

	Match the Column
	10
	3
	30%

	Total Correct Answers
	50
	27
	54%
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Figure 1: Diagrammatic Representation of Veterinary Physiology Examination Papers.
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Figure 2: Diagrammatic Representation of Performance Analysis of ChatGPT 3.5 on subjective Paper and objective paper
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