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factually incorrect information” is a complication in the use of Large
Language Models (LLMs). Inappropriate reliance on LLMs, when used

as an educational tool, may undermine critical thinking and risk /7 ChatGPT- 4o _
distorting academic understanding, particularly among foundational @
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hallucination rates in four publicly available LLMs.- ChatGPT 4o, integrity of the Claude
Microsoft Copilot, Google Gemini 1.5, and Claude Sonnet 3.5 - when feedback
used for educational purposes.
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Figure 2: ChatGPT-40 attained the highest validity score of 72%. In contrast, hallucination

rates - mainfesting as both incorrect answer and invalid reasoning - were descriptively
METHOD higher in Gemini, Copilot and Claude. There is no statistical significant difference (p =

0.220).
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A set of 50 multiple-choice questions was developed and validated ChatGPT- Conilot Gemini Claude
& by subject experts to ensure alignment with Core Concepts in 4o P
Pharmacology and sound question design. —— valid
Four LLMs were queried using a standardized, direct prompting Referoence 3 3.0 38 (44.7) 143.1) 0(0)
#% protocol that required them to provide the correct MCQ answers, . [n (%)
detailed reasoning, and supporting evidence. Evidence Invalid
The reliability Reference | 96 (97.0) | 47 (55.3) | 31(96.9) | 69 (100)
Two independent subject experts evaluated each model’s response of e previelee [n (%)]
for hallucination in the following areas: citations. Total 99 3c 37 69
o /7 IS 0‘ O Reasoning Evidence Table 1: Copilot cited the largest proportion of citations that is reliable (i.e.: accessible
@ E?if&zel\jénsss ° T:‘é;i'ﬁ; the Iﬁ:;féev\ilggge of and supports the explanations). The remaining demonstrated a pervasive susceptibility
responses. G\_/I] feedback. T me— to citation-based hallucinations, with invalid references constituting between 96.9 - 100%
of the total bibliographic output.
Chi-square and Fisher-Freeman-Halton tests were employed to
€3 measure performance differences and identify statistically significant DISCUSSIONS
trends across LLMs.

o Artificial hallucination is an inherent and pervasive limitation shared
across all evaluated LLMs, regardless of the specific model.

o
RESULTS
e The generation of "synthetic knowledge" via inaccurate answers, invalid

ChatGPT-40 feedbacks and citations threatens foundational understanding and
/7 evidence-based academic standards.
@ Gemini o _ . _ .
e These systemic risks necessitate a "human-in-the-loop™ strategy to
Accuracy Copilot ensure the responsible and verified integration of Al in higher education.
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Artificial hallucination, pervasive across all LLMs studied, creates
MCQs, with Gemini (80%), Copilot (72%) and Claude (68%) following in misconceptions and weakens critical thinking. Manifesting as incorrect

. . .y g answers or unreliable factual supports, a human-in-the-loop oversight is
descending order. There is no statistical significance across the accuracy of the . o . :
LLMs (p = 0.223) necessary to minimise the hallucination rates in the education use of LLMs.

Figure 1: ChatGPT-40 recorded the highest accuracy rate (84%) in answering
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