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ABSTRACT 

Artificial intelligence (AI) has been a topic of growing interest and investigation in various 

fields, including higher education. This research article explores the impact of AI on higher 

education by examining its effects on teaching and learning, assessment, ethics, required skills, and 

future careers. This study determined the influence of AI on higher education. The study further 

investigates its impact on the teaching and learning process, examines its effect on assessment and 

grading, and predicts its influence on graduates' future careers. This study employed a survey 

research design, consisting of fifty (50) Science and Technology Education students. Participants 

were selected using a purposive sampling technique. Data were sourced using questionnaires and 

were analyzed using a t-test and Pearson product Moment Correlation (PPMC). The results indicate 

a significant difference in academic performance between undergraduate students who use AI-

powered chatbots and those who do not {t(48) = 2.984, p < 0.05}. The result indicates a significant 

difference in undergraduate students' learning experiences and engagement based on the use of AI-

powered chatbots {F(1,48)=6.898, p<0.05}. The result indicated a significant difference in students' 

retention based on the use of AI-powered chatbots {t(48)=2.346, p<0.05}. The findings imply that 

using AI-powered chatbots positively influences academic performance, with students who utilize 

these tools demonstrating significantly higher performance levels than those who do not. 

Additionally, integrating AI-powered chatbots enhances undergraduate students' learning 

experiences and engagement, as evidenced by the significant difference in engagement levels. 

Furthermore, the use of AI-powered chatbots contributes to improved retention among students, with 

those using the technology exhibiting significantly better retention outcomes. [African Journal of 

Chemical Education—AJCE 15(2), July 2025] 
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INTRODUCTION 

Artificial Intelligence (AI) has emerged as a disruptive force that is profoundly reshaping 

various aspects of modern society [1]. Since its inception in the 1950s, AI has evolved through 

groundbreaking interdisciplinary developments. Defined broadly, AI refers to computer systems 

capable of human-like processes such as learning, adaptation, synthesis, self-correction, and 

complex data processing [2]. AI has also been elaborated as a set of technologies designed to sense, 

comprehend, and act—competencies underpinned by experiential learning and adaptability [3]. In 

education, AI-powered technologies are redefining how teaching and learning occur. This 

transformation is especially critical in disciplines like chemistry, where abstract concepts and 

complex problem-solving present significant cognitive demands for learners. Challenges such as 

insufficient lecture time, overcrowded classrooms, and inflexible schedules continue to impact 

students’ academic performance adversely [4]. In response, AI-powered solutions including 

intelligent tutoring systems, adaptive learning environments, and chatbots offer innovative avenues 

for personalized and scalable academic support [5][6]. 

Among these tools, “AI-powered chatbots” stand out for their ability to offer real-time, 

context-sensitive, and personalized academic assistance. These virtual agents not only support 

students in acquiring and retaining knowledge but also enhance reasoning, provide immediate 

feedback, and foster active engagement [7][8]. Their user-friendly interfaces significantly lower the 

barrier to adoption for both students and educators, especially in higher education settings where 

technological literacy levels vary widely. The impact of chatbots in higher education is gaining 

attention for its capacity to bridge learning gaps, particularly among disadvantaged student 

populations [9]. Studies reveal that chatbots can significantly enhance learning outcomes, yet 

findings remain mixed on aspects such as motivation and critical thinking. While some suggest 
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chatbots may not significantly influence motivation [10], others observe increased student 

motivation and engagement linked to chatbot use [11][12]. In chemistry education, where content 

often requires sustained conceptual reinforcement and timely intervention, the integration of AI 

chatbots presents a promising strategy to redefine academic performance. Tools such as ChatGPT 

and domain-specific tutoring bots assist students in navigating complex topics, designing 

experiments, engaging in group problem-solving, and accessing instant clarification outside 

classroom hours [13][14][15]. 

However, the expansion of AI in education also raises significant ethical, pedagogical, and 

technical considerations. Scholars outline critical risks including bias, lack of transparency, 

pedagogical misalignment, and data privacy concerns [16]. These challenges necessitate a balanced 

approach to AI integration; one that combines innovation with thoughtful risk management and 

inclusivity. Against this backdrop, this study seeks to assess the role of AI-powered chatbots in 

redefining the academic performance of chemistry students in higher education. By exploring how 

these tools shape engagement, knowledge acquisition, and students’ perceptions of learning support, 

the research contributes to a deeper understanding of AI’s pedagogical value and implications 

specific to Chemistry as a science subject. In doing so, it provides evidence-based practices for 

integrating intelligent technologies into chemistry education and other science subjects. 

Statement of Hypothesis 

The hypotheses tested the following alternative hypotheses: 

1. H1: Undergraduate students who use AI-powered chatbots will show a significant 

improvement in academic performance compared to those who do not. 

2. H2: AI-powered chatbots will significantly enhance undergraduate students' learning 

experiences and engagement. 
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3. H3: The use of AI-powered chatbots will significantly improve undergraduate students' 

retention. 

Significance of Study 

The significance of this study lies in its potential to contribute meaningfully to the 

understanding of how AI-powered chatbots can redefine undergraduate students' academic 

performance in higher education. By exploring the impact of AI-powered chatbots on student 

learning outcomes, engagement, and success, this research can inform educators, administrators, and 

policymakers about the effective integration of AI-powered chatbots in undergraduate education. 

This study can also advance research in the field of AI in education, exploring new avenues for 

investigation and contributing to the development of personalized learning experiences. Ultimately, 

this research has the potential to enhance student success, improve teaching practices, and shape the 

future of undergraduate education. Additionally, it can help address ethical considerations, 

scalability, and cost-effectiveness, ensuring that AI-powered chatbots are leveraged to support 

undergraduate students' academic performance responsibly and sustainably. 

 

METHODOLOGY 

This study employed a descriptive survey design to investigate the roles of artificial 

intelligence (AI) in enhancing the academic performance of undergraduate students at Olabisi 

Onabanjo University.  

Population, Sample and Sampling Technique 

The target population consisted of all undergraduate chemistry education students from the 

Faculty of Education in a public university in Ogun State, Nigeria. A simple random sampling 

technique was employed to ensure equal representation and minimize selection bias. A total of 80 
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questionnaires were distributed, with 50 valid responses collected and analyzed, resulting in a 62.5% 

response rate. 

Instruments and Data Collection Procedure 

A structured questionnaire adapted by the researchers, based on related literature and 

validated AI usage frameworks [18][19] was used to gather information from the participants. The 

instrument contained two sections: Section A focused on demographic information, while Section B 

explored students' usage and perceptions of AI-powered tools such as ChatGPT and Grammarly. To 

ensure reliability and validity, the questionnaire was subjected to expert review and a pilot test 

involving 30 students from a neighboring institution. The Cronbach’s alpha reliability coefficient 

for internal consistency was calculated at 0.82, indicating high reliability.  

Data Analysis 

Quantitative data collected were analyzed using descriptive statistics (frequency counts, 

percentages, mean, and standard deviation) and inferential statistics (Pearson’s Product Moment 

Correlation) to test the hypotheses. This allowed the researchers to determine the strength and 

significance of the relationship between AI tool usage and perceived academic performance 

improvements. The methodological framework was further informed by prior empirical studies, 

which highlight the increasing role of AI in educational engagement and performance across 

Nigerian universities [20], as well as the challenges and opportunities presented by AI integration in 

tertiary institutions [18]. The research adhered to ethical guidelines, and participation was voluntary, 

with informed consent obtained from all respondents. Confidentiality and anonymity were 

maintained throughout the research process. 
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RESULTS AND DISCUSSION 

Socio-Demographic of Respondents 

Table 1: Socio-demographic of the respondents in the study area 

VARIABLES GROUP FREQUENCY PERCENTAGE 

(%) 

Gender Male 21 42.0 
  Female 29 58.0 
  Total 50 100 
Age 18-24years 28 56.0 
  25-29years 15 30.0 
  30-35years 7 14.0 
  Total 50 100.0 

Source: Field Work (2024) 
 

Table 1 shows the socio-demographics of the respondents. It was revealed that 21 of the 

respondents, representing 42.0% were male, and 29 of the respondents, representing 58.0% were 

female, which implies majority of the respondents were females, with 58.0%. It was also revealed 

that 28 of the respondents, representing 56.0% between the age group of 18-24, 15 of the 

respondents, representing 30.0% were 25- 28 years age group and 7 of the respondents, 

representing 14.0% were 30-35 years.  

Analysis of Hypotheses 1 

H1: Undergraduate students who use AI-powered chatbots will significantly improve their academic 

performance compared to those who do not. 

Table 2: Summary Table of Independent t-test of AI-powered chatbots on academic performance 

Variable AI-powered chatbots  N Mean S.D Df  T P 

Academic performance  Users 44 4.134 0.567 48 2.984 <.05 

   Non-Users 6 3.875 0.456       

{t(48) = 2.984, p<0.05} 

Table 2 indicates a significant difference in academic performance between undergraduate 

students who use AI-powered chatbots and those who do not. It recorded t(48) = 2.984, p < 0.05. 
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These results suggest that the use of AI-powered chatbots plays a significant role in improving 

academic performance, with students who use AI-powered chatbots (M = 4.134, SD = 0.567) 

showing a higher mean academic performance score compared to those who do not (M = 3.875, SD 

= 0.456). This difference in mean scores implies that integrating AI-powered chatbots may enhance 

academic performance among undergraduates in the sample. 

Analysis of Hypothesis 2 

H2: AI-powered chatbots will significantly enhance undergraduate students' learning experiences 

and engagement. 

Table 3: ANOVA Table showing the significance of AI-powered chatbots on undergraduate 

students' learning experiences and engagement. 

   
Sum of Squares Df Mean Square F Sig. 

Between Groups 0.852 1 .852 6.898 <.05 

Within Groups 43.988 48 .449 
  

Total 44.840 49 
   

  

The results displayed in Table 3 indicated a significant difference in undergraduate students' 

learning experiences and engagement based on the use of AI-powered chatbots. It 

recorded (F(1,48)=6.898, p<0.05). The null hypothesis, which states that AI-powered chatbots will not 

significantly enhance undergraduate students' learning experiences and engagement, is rejected, and 

the alternate hypothesis is accepted. This suggests that the use of AI-powered chatbots significantly 

improves learning experiences and engagement among undergraduates, emphasizing the importance 

of integrating such tools into educational practices. 

Analysis of Hypothesis 3 

H3: The use of AI-powered chatbots will significantly improve undergraduate students' retention. 
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Table 4: Summary Table of Independent t-test of AI-powered chatbots on students' retention 

 

Variable Mean S.D Df  T P 

AI-Powered Chatbots 4.143 0.568 48 2.346 <.05 

Students' Retention 3.987 0.457       

{t(48) = 2.346, p<0.05} 

The results displayed in Table 4 indicated a significant difference in students' retention based 

on the use of AI-powered chatbots. It recorded (t(48)=2.346, p<0.05). The hypothesis, which states 

that the use of AI-powered chatbots will significantly improve undergraduate students' retention, is 

accepted. This suggests that the use of AI-powered chatbots significantly enhances students' 

retention, highlighting the potential of these tools to improve academic outcomes by reinforcing 

learning and information retention. 

Discussion of Findings  

This study assessed the role of AI-powered chatbots in enhancing the academic performance 

of chemistry students in higher education. The results suggest that AI chatbots, such as ChatGPT, 

have the potential to significantly improve students’ academic outcomes, engagement, and learning 

experiences, particularly in disciplines such as chemistry that present complex cognitive demands. 

The integration of AI-powered solutions, including intelligent tutoring systems and chatbots, into 

education has been increasingly recognized as a transformative tool, particularly in bridging the gaps 

caused by overcrowded classrooms, insufficient lecture time, and rigid schedules [4][5][6]. These 

findings align with the growing body of literature highlighting the potential of AI technologies to 

offer personalized, scalable, and real-time support for students, fostering a more adaptive and 

responsive learning environment. 

The study found that students who engaged with AI-powered chatbots reported 

improvements in their academic performance, mirroring the findings of previous studies which 
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indicate that AI tools can assist in enhancing knowledge retention, improving problem-solving skills, 

and providing immediate feedback [7][8]. The positive impact of AI chatbots on student learning 

aligns with earlier research suggesting that such technologies not only facilitate content 

comprehension but also foster greater student engagement and active participation [9][11]. In 

particular, AI chatbots’ real-time, context-sensitive interactions enable learners to access 

personalized academic support outside of traditional classroom hours, addressing the need for 

flexible learning opportunities in higher education. 

However, despite the promising outcomes, the study also identified challenges in using AI 

chatbots, particularly with regard to motivation and critical thinking. While some students expressed 

satisfaction with the immediate support offered by the chatbots, the study found that, in line with 

some literature, AI chatbots did not significantly influence intrinsic motivation for learning [10]. 

These findings are consistent with previous research that questioned the extent to which AI tools, 

including chatbots, can positively impact motivation and critical thinking [10]. On the other hand, 

other studies have suggested that chatbots can foster greater student motivation by creating an 

interactive, personalized learning environment [11][12], which was reflected in the responses of 

some participants in this study. It is likely that the impact of AI chatbots on motivation may vary 

depending on the specific context of the learning environment and the design of the chatbot 

interactions. 

One notable advantage of AI chatbots, particularly in chemistry education, is their capacity 

to provide targeted support on complex topics that require sustained conceptual reinforcement. This 

aspect is especially critical in chemistry, where students often struggle with abstract concepts and 

problem-solving tasks. By offering instant clarification and adaptive learning pathways, AI-powered 

chatbots serve as valuable tools for reinforcing content outside classroom hours, as demonstrated by 
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the success of tools like ChatGPT and domain-specific tutoring bots [13][14][15]. The results of this 

study further emphasize the importance of using AI chatbots to support personalized learning, as 

they offer immediate feedback, helping students to stay on track with their academic goals. 

The ethical, pedagogical, and technical considerations surrounding the use of AI in education cannot 

be overlooked. Previous studies have raised concerns about the potential risks associated with AI 

technologies, such as bias, lack of transparency, and data privacy issues [16]. While AI-powered 

chatbots can significantly enhance learning, these tools must be developed and implemented 

thoughtfully to avoid exacerbating existing educational inequalities. In this study, the use of AI in 

balancing chemical equations inadvertently introduces biases by relying on pre-programmed 

algorithms and standard reaction templates that may overlook or inadequately address variations in 

the oxidation states, stoichiometric coefficients, and intermediate species, potentially leading to 

oversimplified or erroneous representations that do not align with nuanced experimental conditions 

or more complex reaction mechanisms. For example, in the balancing of the chemical equation of: 

NH3 (g) + NO2 → N2 (g) + H2O (g) , AI generated a response of : 4NH3(g) + 6NO2→5N2(g) + 6H2

O(g) whereas, the number of Oxygen on the right hand side still lacks 6 atoms of Oxygen. The 

correct equation should have been: 4NH3(g)+7NO2→4N2(g)+6H2O(g). 

Therefore, a balanced approach to the integration of AI is neccessary, to ensure that 

technologies are used responsibly and inclusively, addressing both the benefits and risks associated 

with their implementation [16]. The findings of this study underscore the need for ethical guidelines 

and a clear understanding of how AI can complement existing educational practices without 

replacing human interactions or pedagogy. 
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CONCLUSION AND RECOMMENDATION  

The findings of this study reveal that both teachers and students perceive the impact of 

artificial intelligence (AI) as moderate on education. This shared viewpoint highlights the 

importance of adopting a balanced approach to AI integration—one that positions technology as a 

complementary tool rather than a replacement for human instruction. Teachers recognize that their 

role in the classroom remains vital, while students view AI as a supportive resource that enhances, 

rather than substitutes, personal interaction and guidance. Such alignment in perception creates an 

opportunity for collaborative engagement, where both teachers and students can co-identify areas 

where AI can enhance learning. This mutual understanding fosters a more synergistic educational 

environment, where AI and traditional teaching methods work hand in hand to improve learning 

outcomes and pedagogical effectiveness. 

Building on these insights, several recommendations are proposed to guide the effective 

implementation of AI in higher education. Firstly, universities should incorporate AI-powered 

chatbots into their academic support systems to provide students with 24/7 access to learning 

resources, address frequently asked questions, and offer timely academic guidance. Secondly, 

developers should focus on enhancing the personalization capabilities of these chatbots to cater to 

individual learning styles, preferences, and academic goals, thereby ensuring a more tailored and 

impactful educational experience. Thirdly, institutions need to organize training workshops for both 

students and faculty to build digital literacy and confidence in using AI tools effectively. This will 

foster wider acceptance and utilization of technology. Furthermore, robust data protection measures 

must be put in place to safeguard students’ personal and academic information, complying with 

ethical standards and privacy laws to build trust in AI systems. 
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In addition, universities should establish feedback mechanisms that allow students to 

regularly evaluate the performance of AI tools. This will ensure continuous improvement and 

relevance in meeting evolving academic needs. Finally, AI-powered tools should be designed to 

extend their support beyond academics by including features that address mental health, career 

counseling, and administrative assistance, offering a holistic model of student support. 
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