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Conversational Artificial Intelligence (AI) applications, including ChatGPT®, are increasingly embedded in pharmacy 

education. Nevertheless, incorporating these technologies into academic curricula is challenged by differences in students’ 

knowledge levels and attitudes. This research sought to assess the knowledge and perceptions of pharmacy students regarding 

chat-based AI tools at Afe Babalola University, Ado-Ekiti, Nigeria (ABUAD). In addition, it examined students’ awareness of 

these tools and how they are utilized. A cross-sectional web-based survey was carried out between March and April 2024 among 

undergraduate pharmacy students, who were selected using random sampling techniques. Knowledge levels were classified as 

either good or poor, while perceptions were categorized as positive or negative. Statistical analysis was performed using 

Statistical Product and Service Solutions version 27. 

The study included 252 respondents, most of whom were female (72.2%). A large proportion of students (88%, n = 222) reported 

being aware of chat-based AI tools, with ChatGPT® identified as the most frequently used platform (82.8%), mainly for 

academic assignments and study purposes. Overall, students expressed favorable perceptions, as 85.3% agreed that these tools 

improve academic performance. However, concerns were noted regarding possible distractions (65.7%) and the potential for 

academic misconduct (65.1%). Significantly higher knowledge scores were observed among students with prior AI-related 

education (p < 0.001), those in advanced levels of study (p = 0.011), and those previously aware of AI tools (p < 0.001). 

Pharmacy students at ABUAD exhibited satisfactory knowledge of chat-based AI technologies and generally positive attitudes 

toward their application. These findings highlight the importance of incorporating AI-focused instruction into the pharmacy 

curriculum to bridge knowledge gaps and adequately prepare students for emerging technological developments. 
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Introduction 

Artificial Intelligence (AI) is increasingly influencing 

multiple fields, such as healthcare, finance, and 

education. Technologies including intelligent voice 

assistants like Siri and Alexa, as well as conversational 

AI platforms such as ChatGPT®, have become central to 

contemporary communication and problem-solving 

processes. By mimicking aspects of human cognition, 

these systems are transforming task execution and real-

time decision-making [1]. Their capacity to deliver 

customized assistance and interactive learning 

experiences positions AI as a valuable resource in 

education, particularly in pharmacy training [2]. 

With continuous advancements in AI, its adoption within 

pharmacy education represents a significant 

technological shift, redefining how future pharmacists 

acquire knowledge and prepare for professional practice 

[3]. Chat-based AI tools have demonstrated considerable 

promise in supporting learning through instant feedback, 

facilitation of data-informed decisions, and 

individualized educational support. 
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AI-powered adaptive learning platforms customize 

educational content according to learners’ preferences, 

abilities, and limitations [4]. Such personalization 

enhances comprehension and long-term retention of 

complex pharmaceutical topics, thereby promoting more 

effective learning outcomes. Furthermore, simulation 

and virtual reality systems driven by AI provide 

immersive environments that allow pharmacy students to 

practice clinical competencies in lifelike scenarios, 

strengthening both skills and confidence [5]. 

In the context of big data and precision medicine, 

pharmacists must possess strong data-driven decision-

making abilities. AI algorithms are capable of processing 

extensive datasets and identifying patterns that may not 

be readily apparent through manual analysis. Integrating 

AI into pharmacy education equips students with these 

analytical capabilities, supporting improved decisions 

related to patient care, drug interactions, and therapeutic 

outcomes [6]. This competence is increasingly vital as 

healthcare systems move toward data-intensive and 

personalized approaches. 

In addition to personalized instruction and advanced 

analytics, AI contributes to the efficiency of educational 

administration. Tools such as AI-enabled platforms and 

chatbots can automate grading and feedback, enabling 

educators to devote more time to individualized student 

engagement [7]. Since the ultimate aim of pharmacy 

education is to enhance patient care, AI technologies 

support future pharmacists in delivering accurate, 

efficient, and personalized services. For instance, AI can 

assist in determining optimal medication dosages tailored 

to individual patients by considering genetic and lifestyle 

factors, thereby improving clinical outcomes and 

advancing personalized medicine [6]. 

Within clinical practice, AI supports healthcare 

professionals by analyzing patient information to aid 

diagnosis and treatment selection [8]. AI-based systems 

such as IBM Watson Health provide treatment 

recommendations aligned with clinical guidelines and 

patient-specific characteristics, strengthening clinical 

decision-making [9]. Additionally, AI plays a crucial role 

in personalized medicine by aligning therapies with 

patients’ genetic profiles and health data, maximizing 

treatment effectiveness while reducing adverse effects. 

Chat-based AI applications, including ChatGPT® and 

other conversational AI platforms, are increasingly 

recognized as important assets in pharmacy education. 

By mimicking human-like dialogue and delivering 

instant responses, these technologies provide timely 

assistance to students across multiple learning activities. 

In pharmacy education, the adoption of chat-based AI 

tools has proven especially useful in promoting active 

learning. Students are able to pose questions and obtain 

customized, in-depth explanations of difficult 

pharmaceutical topics. These systems support learners in 

resolving uncertainties, tackling academic problems, and 

performing research tasks, making them beneficial for 

both solo and collaborative study. For example, 

pharmacy students frequently rely on tools such as 

ChatGPT® for completing assignments, revising course 

materials, and exploring extensive medical information 

resources [5]. 

In addition, chat-based AI tools are accessible at all 

times, offering continuous, 24-hour academic support. 

This constant availability enables learning beyond 

scheduled classroom periods and encourages sustained 

academic engagement. Such tools also assist in 

addressing knowledge gaps by generating personalized 

learning routes based on individual student interactions 

and inquiries [6]. 

Despite their educational advantages, chat-based AI tools 

raise concerns regarding distraction and inappropriate 

use, particularly in relation to academic integrity. The 

ease of obtaining immediate answers may promote 

superficial learning strategies rather than critical 

thinking, prompting debate about the appropriate 

regulation of these technologies in academic 

environments. 

Although AI tools offer substantial benefits, their 

incorporation into pharmacy curricula differs 

considerably among institutions. Many universities have 

yet to establish standardized frameworks for AI 

integration, resulting in uneven student exposure [10]. 

While the development of AI competencies is essential 

for pharmacy students, obstacles such as inadequate 

technological infrastructure, limited faculty expertise, 

and resource constraints continue to restrict widespread 

implementation [11]. 

Gaining insight into pharmacy students’ attitudes toward 

and usage of AI tools, including conversational systems, 

is crucial for successful integration. Studies conducted in 

Nigeria and other regions indicate that students generally 

view AI positively, acknowledging its capacity to 

improve learning outcomes [12]. Nevertheless, persistent 

concerns related to data privacy, algorithmic complexity, 

and the demand for further training have been reported 

[13–15]. These issues emphasize the need for well-
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designed educational approaches that balance the 

advantages and limitations of AI technologies. 

Although interest in AI within education is increasing, 

significant gaps remain in existing research. Many 

studies emphasize theoretical advantages rather than real-

world implementation, particularly within pharmacy 

education. Empirical evidence on the actual use of AI 

tools, especially chat-based systems, in pharmacy 

programs is limited, notably in developing nations such 

as Nigeria. 

Furthermore, investigations into pharmacy students’ 

knowledge and perceptions of chat-based AI tools are 

still limited. While research from developed countries 

reports generally favorable attitudes toward AI [12, 14], 

there is insufficient information on how pharmacy 

students in developing regions perceive and engage with 

these technologies. Understanding these perspectives is 

essential for formulating effective strategies for AI 

integration in educational curricula. 

This study sought to assess pharmacy students’ 

knowledge and perceptions of chat-based AI tools at Afe 

Babalola University, Ado-Ekiti, Nigeria (ABUAD). It 

further examined students’ awareness of these tools and 

patterns of use. 

Materials and Methods  

Study design and setting 

This research adopted a cross-sectional observational 

design. Data were collected online using Google Forms 

at Afe Babalola University, Ado-Ekiti (ABUAD), 

situated in Ekiti State in southwestern Nigeria. Ado-Ekiti 

serves as the state capital. ABUAD is a prominent private 

institution with a student population exceeding 8,000 

[16] and is well known for modern teaching 

infrastructure, including advanced e-learning systems 

and electronic instructional boards. 

The College of Pharmacy at Afe Babalola University was 

established in August 2019 as part of the College of 

Medicine and Health Sciences. It offers a six-year Doctor 

of Pharmacy (Pharm.D.) degree and is dedicated to 

excellence in pharmaceutical education and research. 

The college aims to advance health and wellness through 

innovative teaching and impactful research, striving to 

remain a leading institution in the discipline [17]. Data 

collection took place between March and April 2024. 

Participants and sample size 

The target population consisted of undergraduate 

pharmacy students at ABUAD. Participants were 

randomly drawn from the College of Pharmacy student 

body. Eligibility criteria included current enrollment in 

the pharmacy program and willingness to provide 

informed consent. Students who declined participation 

were excluded. Sample size estimation was performed 

using the Raosoft® online calculator. Based on a total 

population of 730 pharmacy students and a 95% 

confidence level, a sample size of 252 students was 

determined. This number was considered adequate to 

achieve statistical validity and ensure representative 

findings. 

Instrument and scoring of items 

Data were gathered from students via a 26-item web-

based survey divided into three parts. The initial part 

collected sociodemographic information through 6 items 

covering age, academic year, and ethnic background. The 

middle part evaluated students’ awareness, experience, 

and reasons for employing AI applications in pharmacy 

training, consisting of 9 items that included both 

multiple-choice and binary (yes/no) formats. The final 

part examined students’ attitudes toward conversational 

AI systems. To quantify these attitudes in pharmacy 

education through average perception scores, a structured 

method was applied. This part included 11 statements 

rated on a 5-point Likert scale (from Strongly Disagree 

to Strongly Agree). 

Knowledge levels were determined by assigning points 

to accurate responses in the middle section. Correct 

replies earned 1 point each, while incorrect ones scored 

0. Students achieving total scores of ≥ 50% were 

categorized as having good knowledge, whereas those 

below 50% were classified as having poor knowledge. 

Attitude scores were derived by adding the ratings from 

the 11 Likert items, where responses ranged from 1 

(Strongly Disagree) to 5 (Strongly Agree). The total 

score for each participant was calculated accordingly, 

with ≥ 50% indicating positive attitudes and < 50% 

reflecting negative attitudes. 

Data gathering 

Participants were chosen randomly by numbering all 

students at the institution and employing a random 

number generator to select the necessary sample. The 

survey link was distributed to chosen individuals through 

relevant WhatsApp groups. Weekly reminders were 

issued to the selected group during the entire data 
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collection phase. Involvement was completely optional, 

and all responses remained confidential. Participants 

received information about the study’s objectives and 

design, gave informed consent, and could discontinue 

participation at any time. 

Statistical analysis 

Demographic details and responses related to AI 

knowledge and attitudes were described using basic 

statistics such as counts, proportions, averages, and 

standard deviations. 

For comparisons, independent t-tests and one-way 

ANOVA were utilized to examine differences in AI 

knowledge scores among demographic categories (age, 

gender, academic year, and previous AI exposure). 

The Kolmogorov-Smirnov test confirmed data normality 

(p = 0.08), supporting the application of parametric 

methods. 

Additional comparisons of knowledge and attitude scores 

were performed across academic years and prior AI 

training status. Two-group differences were tested with 

independent t-tests, while one-way ANOVA was used for 

comparisons involving more than two groups. 

Results and Discussion 

Socio-demographics 

Ages of participants varied between 16 and 27 years, with 

a mean of 19.17 ± 1.813 years. Most were Christian 

(86.9%, n = 219), and males constituted 27.8% (n = 70). 

Ethnically, 41.3% (n = 104) identified as Yoruba and 

32.5% (n = 82) as Igbo. Academically, 57.1% (n = 144) 

were in 100–300 levels, and 42.9% (n = 108) in 400–600 

levels. Only 16.3% (n = 41) reported prior training in AI 

related to pharmacy education, compared to 83.7% 

(n = 211) who had none. These characteristics are 

summarized in Table 1. 

 

Table 1. Socio-demographics of the study participants 

Characteristic  Frequency (N = 252) Percent (%) 

Age (Mean ± SD)  19.17 ± 1.813 years (Range: 16–27 years) – 

Religion    

 Christianity 219 86.9 

 Islam 32 12.7 

 Others 1 0.4 

Gender    

 Male 70 27.8 

 Female 182 72.2 

Ethnicity    

 Yoruba 104 41.3 

 Igbo 82 32.5 

 Hausa 5 2.0 

 Others 61 24.2 

Level of Study    

 100–300 

Level 

144 57.1 

 400–600 

Level 

108 42.9 

Have you received any prior education or training 

on AI in pharmacy education? (N = 252) 

   

 Yes 41 16.3 

 No 211 83.7 

Key: AI: Artificial Intelligence, SD: standard deviation 

AI applications and their utilization by university 

students 

More than half of the students (54.8%) indicated 

familiarity with AI tools in pharmacy education, whereas 
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6.8% were uncertain (Figure 1). Over 88% (n = 223) 

confirmed prior use of at least one AI tool (Figure 2). 

ChatGPT® was the most frequently mentioned (82.8%, 

n = 202), followed by Grammarly® (41.4%, n = 101) and 

Siri® (29.9%, n = 73). Additional tools included 

QuillBot® (27.5%, n = 67) and Snapchat AI® (4.1%, 

n = 10). Several other applications, such as Admissions 

IVY ChatBot®, InVideo®, and Superintelligence®, 

were each reported by only one participant. 

 
Figure 1. Percentage of students that have heard of 

AI tools in pharmacy education 

 

 
Figure 2. Percentage of students who have used an 

AI tool 

Regarding applications, 80.0% (n = 195) employed AI 

for assignment completion and 79.6% (n = 194) for study 

purposes. Other common uses were retrieving drug-

related information (51.6%, n = 126), drafting research 

papers (43.1%, n = 105), and receiving tailored learning 

suggestions (41.0%, n = 100). Less frequent purposes 

included generating intelligent content (19.7%, n = 48), 

engaging in collaborative platforms (13.5%, n = 33), and 

accessing virtual laboratories (7.0%, n = 17). Further 

details appear in Figures 3 and 4.

 

 
Figure 3. AI tools used among the university students 
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Figure 4. Purpose of AI tools used among the university students 

Students’ views on conversational AI systems in 

pharmacy training 

The responses showed diverse opinions among 

participants about integrating conversational AI systems 

into pharmacy training. Worries about participation and 

focus were frequent, as 65.7% feared these systems might 

lower their involvement in class sessions, and 48.2% 

mentioned that relying on AI in remote classes could 

result in interruptions from household tasks. 

On the brighter side, a large portion (58.3%) regarded 

conversational AI systems as critical for advancing 

pharmacy training, while 85.3% felt these systems 

favorably affected their grades. Maintaining personal 

restraint was highlighted as important, with 73.9% noting 

that operating AI systems during lessons necessitates it, 

and 65.1% warning that such systems could raise the 

chances of cheating in academics. 

Feedback on lesson format was mixed, with 47.6% 

observing that adding AI systems reduced class 

organization. Still, 88.1% saw the value in how AI 

systems could enrich educational encounters, and 88.5% 

welcomed the broader access to study materials enabled 

by them. A segment (38.3%) voiced worries over 

possible drops in assignment productivity from AI 

systems, but 64.2% advocated for compulsory AI 

instruction across all pharmacy learners. Altogether, 

88.5% displayed favorable views toward conversational 

AI systems in pharmacy training. This information is 

compiled in Table 2. 

 

Table 2. Perception of students towards chat-based AI tools in pharmacy education 

S/N Statement 
Responses, n 

(%) 
    

  
Strongly 

Disagree (SD) 

Disagree 

(D) 

Neutral 

(N) 
Agree (A) 

Strongly 

Agree (SA) 

1. 
The use of AI tools decreases student 

engagement and concentration during lectures 
28 (11.1) 53 (21.0) 65 (25.8) 83 (32.9) 23 (9.1) 

2. AI represents the future of pharmacy education 17 (6.7) 21 (8.3) 67 (26.6) 92 (36.5) 55 (21.8) 

3. 

I believe AI tools make a positive contribution 

to my academic performance in pharmacy 

education 

- 5 (2.0) 32 (12.7) 103 (40.9) 112 (44.4) 

4. 

Using AI tools for online lectures increases the 

likelihood of distraction by home environment 

factors 

17 (6.7) 43 (17.1) 78 (31.0) 84 (33.3) 30 (11.9) 
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5. 
Employing AI tools in class demands greater 

self-discipline 
10 (4.0) 11 (4.4) 45 (17.9) 108 (42.9) 78 (31.0) 

6. 

Students are more prone to academic 

dishonesty when AI tools are used in tests or 

examinations 

19 (7.5) 16 (6.3) 53 (21.0) 100 (39.7) 64 (25.4) 

7. 
Classes become less organized when instructors 

rely on AI tools for lecture delivery 
30 (11.9) 44 (17.5) 80 (31.7) 71 (28.2) 27 (10.7) 

8. 
AI tools can improve the overall learning 

experience for students in pharmacy education 
3 (1.2) 3 (1.2) 24 (9.5) 115 (45.6) 107 (42.5) 

9. 
The integration of AI tools in learning increases 

access to educational resources 
4 (1.6) 1 (0.4) 24 (9.5) 110 (43.7) 113 (44.8) 

10. 
Incorporating AI tools in learning may lead to 

reduced efficiency in coursework 
45 (17.9) 55 (21.8) 78 (31.0) 51 (20.2) 23 (9.1) 

11. 
Every pharmacy student should be taught about 

AI during their program 
10 (4.0) 15 (6.0) 63 (25.0) 94 (37.3) 70 (27.8) 

 
Positive Perception (≥ 50% of mean perception 

score) 
    223 (88.5) 

 
Negative Perception (< 50% of mean 

perception score) 
    29 (11.5) 

Key: AI = Artificial Intelligence; SA = Strong Agree-5; A = Agree-4; N = Neutral-3; D = Disagree-2; SD = Strongly Disagree-1

Participants’ comprehension of conversational AI 

systems in pharmacy training 

Participants’ comprehension levels concerning 

conversational artificial intelligence (AI) systems for 

pharmacy training were examined. Significantly, 64.7% 

(n = 163) mistakenly thought these systems rely on 

minimal data manually curated by individuals. 

Conversely, 37.3% rightly opposed the view that AI 

adoption intends to eliminate standard teaching practices. 

On system features, 82.1% (n = 207) appreciated that 

these systems provide individualized study paths 

adjusted to unique preferences and progress data. 

However, just 19.4% (n = 49) correctly challenged the 

idea that AI-produced details are invariably reliable. All 

told, 20.6% (n = 52) of learners exhibited limited 

comprehension of conversational AI systems in 

pharmacy training. More specifics are in Table 3. 

 

Table 3. Knowledge of students on chat-based AI tools in pharmacy education 

S/

N 
Statement 

Incorrect, 

n (%) 

Correct, 

n (%) 

1 AI tools operate by relying on a small amount of data that has been pre-processed by humans 163 (64.7) 89 (35.3) 

 Responses   

 Yes  163 (64.7) 

 No  22 (8.7) 

 I don’t know  67 (26.6) 

2 
The main purpose of incorporating chat-based AI tools into pharmacy education is to replace 

conventional teaching approaches 
111 (44.0) 141 (56.0) 

 Responses   

 Yes  111 (44.0) 

 No  94 (37.3) 

 I don’t know  47 (18.7) 

3 
AI tools can be used to develop individualized learning plans for pharmacy students tailored 

to their specific needs and performance 
45 (17.9) 207 (82.1) 

 Responses   

 Yes  207 (82.1) 

 No  9 (3.6) 
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 I don’t know  36 (14.3) 

4 Information generated by AI regarding pharmacy topics is always accurate 49 (19.4) 203 (80.6) 

 Responses   

 Yes  49 (19.4) 

 No  120 (47.6) 

 I don’t know  83 (32.9) 

Key: AI = Artificial Intelligence 

Links among learner profiles, broad views, and 

comprehension of conversational AI systems in 

pharmacy training 

Connections between profile elements and learners’ 

comprehension of AI systems were investigated. Male 

learners (27.8%) averaged a comprehension score of 

3.60 ± 1.256, versus a somewhat reduced average of 

3.51 ± 1.341 for female learners (72.2%). A p-value of 

0.632 revealed no notable gender variation in 

comprehension. 

Age groupings showed a p-value of 0.244, signaling no 

substantial differences, though learners aged 20–23 years 

edged ahead slightly over those above 23. 

Academic progression revealed a clear gap, as upper-year 

learners posted markedly superior scores (p = 0.011). 

Those with earlier AI instruction likewise showed much 

stronger comprehension than untrained peers, with strong 

statistical backing (p < 0.001). 

Learners acquainted with AI systems in pharmacy 

training, plus those with hands-on experience, recorded 

far better comprehension scores than unfamiliar or 

inexperienced groups (p < 0.0001). Findings are 

consolidated in Table 4. 

 

Table 4. Relationship between student demographics, overall perception, and knowledge of chat-based AI tools in 

pharmacy education 

Variable  Mean Score ± SD Frequency, n (%) p-value 

Gender    0.632a 

 Male 3.60 ± 1.256 70 (27.8)  

 Female 3.51 ± 1.341 182 (72.2)  

Age    0.244b 

 16–19 years 3.41 ± 1.318 139 (55.2)  

 20–23 years 3.69 ± 1.305 110 (43.7)  

 Above 23 years 3.67 ± 1.528 3 (1.2)  

Level of Study    0.011a * 

 100–300 Level 3.35 ± 1.314 144 (70.8)  

 400–600 Level 3.78 ± 1.285 108 (29.2)  

Have you received any prior education or training 

on AI in pharmacy education? 
   

< 

0.001a * 

 Yes 4.27 ± 1.141 41 (16.3)  

 No 3.39 ± 1.303 211 (83.7)  

Have you heard of AI tools in pharmacy education?    
< 

0.001a * 

 Yes 4.23 ± 0.969 138  

 No 2.72 ± 1.170 97  

Have you ever used an AI tool as a student?    
< 

0.001a * 

 Yes 3.71 ± 1.204 223  

 No 2.17 ± 1.365 29  

Perception Category    0.497a 
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Negative 

Perception 
3.38 ± 1.474 29 (11.5)  

 
Positive 

Perception 
3.56 ± 1.296 223 (88.5)  

Key: SD: Standard deviation; a: Independent Sample T-test; b: One Way Analysis of Variance; *: Statistically significant value, p ≤ 0.05

Artificial Intelligence (AI) is progressively shaping 

multiple domains, such as healthcare and education. 

Within pharmacy education, AI presents considerable 

potential to improve learning outcomes, research 

efficiency, and professional practice [3]. These 

technologies can offer individualized learning 

opportunities, broaden access to knowledge, and promote 

critical thinking and analytical abilities. In Nigeria, 

where pharmacy programs are rapidly developing, it is 

important to understand how students perceive AI and 

their level of awareness. As AI becomes further 

integrated into academic programs, evaluating students’ 

understanding and attitudes toward these technologies is 

critical. This study examined pharmacy students’ 

familiarity and perceptions regarding chat-based AI tools 

at Afe Babalola University, Ado-Ekiti. The results 

provide key insights into how AI is viewed within 

pharmacy education. 

Our findings showed that pharmacy students at Afe 

Babalola University are highly engaged with chat-based 

AI tools, with more than 88% reporting prior usage. This 

aligns with Mosleh et al. (2023), who reported that 

among medical and pharmacy students in Jordan, 81% 

had knowledge of AI programs and 42.1% had used them 

[18]. Similarly, a cross-country survey in Jordan, Egypt, 

Saudi Arabia, and Palestine [14] documented widespread 

AI awareness and use among pharmacy students, 

reflecting a global trend toward integrating AI in 

healthcare education. The high engagement observed in 

our study suggests that students are increasingly 

incorporating AI into their academic routines, consistent 

with international patterns. 

Regarding the types of AI tools used, ChatGPT® was the 

most popular, with 80.2% of students reporting usage. 

This differs from Oluwadiya et al. (2023), who found that 

Grammer Checkers® was the most frequently used AI 

tool across 10 Nigerian universities, followed by 

ChatGPT® [13]. The preference for ChatGPT® in our 

sample may be due to its broad functionality and 

recognition as a conversational AI capable of supporting 

multiple academic tasks, from information retrieval to 

academic writing. This indicates that AI adoption varies 

by institution, with tool preference influenced by ease of 

use and versatility. 

Many students reported using AI tools for academic 

purposes, including assignments (77.4%) and studying 

(77.0%). These figures are higher than those reported by 

Mosleh et al. (2023), in which 44.2% of students used AI 

for studying and 38.9% for assignments [18]. This 

suggests that AI is becoming an integral component of 

pharmacy education, potentially improving efficiency 

and academic outcomes. However, overreliance on AI 

may limit the development of independent problem-

solving and critical thinking, as students might delegate 

complex tasks to AI without fully engaging with the 

material. 

In addition, 50.0% of students used chat-based AI for 

accessing drug information, while 41.7% used it for 

preparing research articles. This highlights AI’s growing 

role in research and information retrieval in pharmacy 

education, supporting Tai’s claim that AI can enhance 

both the accuracy and accessibility of drug-related 

information [19]. However, reliance on AI for critical 

data emphasizes the need for proper training to assess the 

validity and reliability of AI outputs to avoid errors in 

clinical decision-making. 

Despite these advantages, several misconceptions were 

evident. A common misunderstanding was that AI in 

pharmacy education is intended to replace traditional 

teaching methods. Such beliefs could hinder AI adoption, 

as students may fear it will supplant human instructors. 

Similar concerns were noted by Sit et al., who reported 

that medical students worried AI might reduce the role of 

human educators [20]. In contrast, Almasri (2024) 

emphasized that AI should serve as a complement to 

traditional teaching, providing adaptive and personalized 

learning experiences [21]. Addressing this 

misconception requires clear communication about AI’s 

supportive, rather than replacement, role in education. 

Another misconception identified was that AI-generated 

pharmacy information is always reliable, which is 

concerning given the risk of biased or inaccurate outputs. 

This aligns with Zhai et al. (2024) [22], who found 

students often overestimate AI reliability, and Nguyen 

(2023), who highlighted the importance of teaching 
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students to critically evaluate AI-generated content to 

prevent misinformation in healthcare settings [23]. 

Finally, some students believed that using chat-based AI 

during lectures could reduce engagement and focus, 

potentially due to improper integration leading to 

distraction. Taherian and Kim (2022) [24] reported 

similar observations, while Miao and Ma (2022) [25] 

suggested that proper integration can increase 

engagement by providing interactive, tailored learning 

experiences. These findings emphasize the importance of 

structured guidance and training for effective AI 

implementation in educational settings. 

The continued presence of these misconceptions can 

have serious consequences for pharmacy education. If 

they remain uncorrected, they may obstruct the effective 

use of AI in teaching and prevent students from taking 

full advantage of these technologies. Misunderstandings 

about AI’s functions and potential may lead students to 

depend too heavily on these tools, which can result in 

shallow learning and limited engagement with course 

material. 

To address these issues, pharmacy programs should 

integrate detailed AI literacy components that cover the 

scope, constraints, and ethical aspects of AI in healthcare. 

Such instruction should emphasize the necessity of 

human supervision when employing AI tools and 

encourage students to develop critical thinking skills that 

allow them to assess AI-generated outputs responsibly. 

Educators should also convey that AI is intended to 

supplement rather than replace traditional teaching 

methods and the human role in healthcare delivery. 

By targeting these misconceptions through structured 

education, pharmacy schools can better equip students to 

handle the fast-evolving technological landscape in 

healthcare, leading to improved academic outcomes and 

readiness for professional practice. 

In this study, most students demonstrated strong 

knowledge of chat-based AI tools in pharmacy education, 

contrasting with a multinational study in Africa where 

pharmacy students exhibited only moderate AI 

knowledge [14]. Nonetheless, a minority of students 

showed limited understanding, highlighting a need for 

educational reinforcement. Focused training programs 

can help bridge these gaps and enhance overall AI 

literacy. 

Knowledge levels also varied according to 

demographics. Students in higher levels (400–600) and 

those with formal AI instruction showed greater 

understanding compared to lower-level students (100–

300). This observation is consistent with Hornberger et 

al. (2022) [26], who found that advanced students 

generally have more opportunities to engage with AI 

through coursework and practical experiences, resulting 

in deeper comprehension. Their work underscores the 

importance of structured educational strategies in 

improving AI knowledge. 

A high proportion of students (88.5%) expressed a 

positive attitude toward chat-based AI tools in pharmacy 

education. This is similar to the findings of Busch et al. 

(2024), where 58% of pharmacy students had favorable 

perceptions of AI integration [10]. Such responses 

suggest that including AI education in the pharmacy 

curriculum can strengthen engagement and prepare 

students for emerging technological trends [3]. 

Additionally, 58.3% of students viewed AI as the future 

of pharmacy education, and most believed that AI tools 

enhance their academic performance. This aligns with 

findings from Oluwadiya et al. (2023) [13] in Nigeria, 

reflecting growing recognition of AI’s potential to 

transform educational practices. Overall, these results 

indicate optimism regarding AI’s role in improving 

learning outcomes when effectively incorporated into 

educational settings. 

Students’ views on AI tools as potential distractions 

during online lectures were mixed, with 45.2% agreeing. 

However, 73.9% acknowledged that proper use requires 

self-discipline. Betto et al. (2023) [27] similarly noted 

that AI can aid learning but may introduce distractions if 

not managed effectively. While AI-assisted lectures 

allow students to learn at their own pace, maintaining 

concentration can be challenging, emphasizing the 

importance of self-regulation. Some studies have 

explored solutions using machine learning to monitor 

attention via facial and posture cues [27]. 

Concerns about academic dishonesty were notable, with 

65.1% agreement. This mirrors observations among 

Nigerian students [15], where positive perceptions of 

ChatGPT® correlated with a greater likelihood of misuse 

for dishonest purposes. Although chat-based AI offers 

substantial benefits, its ethical use requires careful 

oversight. Suggested measures include direct questioning 

among Nigerian students [28] and list experiments 

among Vietnamese undergraduates [29], highlighting the 

need for responsible integration to balance innovation 

with integrity. 

Finally, the majority of students agreed that chat-based 

AI tools improve learning experiences and increase 

access to educational resources, supporting Wollny et al. 
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(2021) [30], who emphasized their potential to enhance 

educational engagement. 

Strengths and limitations of the study 

A major strength of this research lies in its in-depth 

analysis of pharmacy students’ awareness and attitudes 

toward chat-based AI tools. The work offers a thorough 

overview of contemporary educational patterns, 

illuminating how learners engage with and interpret AI 

technologies. Incorporating diverse demographic 

factors—including age, gender, and year of study—adds 

greater analytical depth, enabling a refined investigation 

of elements shaping AI comprehension. Furthermore, the 

study underscores the role of previous training and 

hands-on exposure to AI tools, stressing the benefits of 

focused educational strategies to boost students’ AI 

proficiency. 

Nevertheless, certain limitations are present. Primarily, 

the study relied on participants from one university, 

potentially restricting the applicability of results to 

pharmacy students elsewhere or in other countries. 

Although the sample size met statistical requirements, it 

might not adequately reflect the wider population of 

pharmacy students in Nigeria or internationally. To 

enhance broader relevance, subsequent investigations 

could involve respondents from several institutions to 

encompass varied contexts and viewpoints. 

An additional constraint stems from dependence on self-

reported information gathered via online surveys. Such 

an approach may invite biases, including social 

desirability effects and memory inaccuracies, which 

could compromise data reliability. The research also 

concentrated predominantly on popular AI tools like 

ChatGPT® and Grammarly®, overlooking other 

pharmacy-related AI systems, such as those for drug 

discovery or clinical decision-making support. This 

narrow emphasis might constrain the applicability of 

conclusions regarding students’ familiarity with the full 

spectrum of AI. 

Furthermore, the digital survey method may have led to 

selection bias, with tech-savvy students or those 

particularly interested in AI being more likely to respond, 

thereby potentially distorting outcomes. Finally, the 

cross-sectional design records students’ awareness and 

attitudes at one moment only, failing to capture shifts as 

AI evolves. Longitudinal research would better reveal 

changes in students’ understanding and opinions over 

time. 

Conclusion 

This research offers valuable perspectives on pharmacy 

students’ familiarity and views concerning chat-based AI 

tools within pharmacy education. Results indicate that 

students typically possess solid knowledge of these tools 

and regard them as essential elements of current learning 

approaches. Nonetheless, certain misunderstandings 

persist regarding AI functions and potential, pointing to 

the necessity of specific educational initiatives. 

With AI tools gaining prominence in healthcare and 

academia, pharmacy programs must adapt accordingly to 

equip students effectively for professional practice. 

Upcoming research should investigate how additional AI 

applications, extending beyond chat-based systems, 

might advance pharmacy training and professional 

activities. 
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