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Abstract
This study explored undergraduate students' views on Gen AI tools, focusing on their perceived advantages in improving understanding of complex biological concepts and their concerns about the tools' potential inaccuracies and biases in academic work. A descriptive research design was used and the study was guided by two research questions. The population of the study was all undergraduate students from all universities in Ondo and Oyo States. The sample size of the study was 1,360 undergraduate students randomly selected from five universities in Ondo and Oyo States. A self-designed questionnaire was employed to gather data for the study. It was adequately validated. Data collected were analyzed using mean score. The results indicate a generally positive perception of these tools in enhancing students’ understanding of complex biological content (M=3.21, SD=2.78), particularly in terms of their ability to help students better visualize difficult biological concepts and complete biology assignments on time. However, the study also highlights concerns about the potential biases and inaccuracies of GenAI tools. Undergraduate students showed moderate awareness of these biases (M=2.09, SD=1.78), particularly regarding the limited emotional intelligence of these tools, which may result in inappropriate outputs. It is recommended that higher education institutions establish resource libraries or toolkits offering tutorials, guides, and case studies on effectively using AI tools for learning. Additionally, they should provide dedicated courses or modules on the ethical implications of AI, covering issues related to bias, fairness, and transparency.
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Introduction
The traditional teaching methods used in many secondary schools may fail to engage and motivate students, potentially leading to a decrease in their interest in science-related subjects. The lack of access to modern educational tools and resources exacerbates these challenges, highlighting the need for innovative solutions to transform the approach to science instruction (Okunade, 2024).The rise of new communication technologies has led to the development of various tools that facilitate interaction with users, known as "virtual information assistants." These tools use computer programs to simulate human intelligence, making users feel as though they are conversing with a real person. This concept is referred to as "Artificial Intelligence (AI)" (Yang, Du, Hung & Tu, 2021).
AI is defined as a computer system capable of performing tasks associated with human intelligence, such as thinking, reading, understanding language, and solving problems while being aware of its environment (Nilsson, 2009). AI can be used to analyze large volumes of educational data, offering valuable insights into student performance by identifying trends and patterns, AI can help educators recognize areas where students face the most difficulty, allowing them to adapt their teaching methods accordingly. This capability can greatly enhance the effectiveness of teaching biology, a subject that requires a deep understanding of complex systems. The role of AI in Nigerian schools addresses challenges like overcrowded classrooms, limited resources, and unequal distribution of educational facilities (Stoeffler, Rosen, Bolsinova, & von Davier, 2020). 
AI technology offers scalable solutions that ensure high-quality scientific education is accessible across diverse geographical and socio-economic contexts. Generative AI is a branch of artificial intelligence that focuses on creating technological systems capable of producing human-like output in different formats such as images, text, audio, and even videos (Feuerriegel, Hartmann, Janiesch, & Zschech, 2024).
 Generative AI produces human-like output using artificial neural networks, natural language generation, and machine and deep learning (Anantrasirichai & Bull, 2022). Generative AI can be employed in various fields, including creative design, content creation for entertainment, education, marketing, and many more. The utilization of GenAI tools in the educational context contributes to enhancing the overall learning experience for students, delivering more personalized formats (Kalota, 2024). Additionally, it improves students’ results (Sullivan, Kelly, & McLaughlan, 2023) and increases the quality of the educational process, making it easier, more enjoyable, and engaging (Jauhiainen & Guerra, 2023). In this connected context, higher education institutions are facing major challenges related to adopting GenAI tools in curricula, as well as the need to establish policies, regulations, and ethical standards regarding usage (Johnston, Wells, Shanks, Boey, & Parsons, 2024). Generative AI tools have fundamentally transformed various industries, and education is no exception. The initiation of generative AI tools has brought about significant transformations in education. In addition, the widespread adoption of ChatGPT has prompted educators and researchers to consider its implications for education.
Generative AI tools offer a wide range of services to university students, including translation, summarization, grammar and style checking, writing assistance, creative text generation, automated interaction, group project support, essay and report writing, feedback on study materials, and automatic text summarization (Huang, Zou, Cheng, Chen & Xie, 2023). These services provide several benefits for students, such as enhancing learning experiences (Pesovski, Santos, Henriques & Trajkovik, 2024), personalizing education to meet individual needs, fostering improved collaboration and communication among students and between educators and students (Nikolopoulou, 2024), improving access and equity (Baidoo-Anu & Ansah, 2023), increasing efficiency and productivity, supporting critical thinking and analysis (Yilmaz & Yilmaz, 2023), and promoting creativity and innovation (Dai, Liu & Lim, 2023).The integration of Artificial Intelligence (AI) in biology education is becoming increasingly essential as technology continues to influence various aspects of the learning experience. There are several compelling reasons to incorporate AI into biology education. AI has the potential to provide personalized learning experiences that are tailored to the individual needs and learning styles of students. In the context of biology education, adaptive learning platforms can adjust content, pace, and difficulty based on student performance, allowing for personalized feedback that supports students at various levels of understanding, ensuring they progress at their own pace. AI-powered tools such as simulations, virtual labs, and augmented reality (AR) can make complex biological processes more engaging and accessible. For example, virtual dissections or 3D models of cells, organisms, and ecosystems enable students to interact with biological concepts hands-on, without needing physical specimens or resources.
Despite the advantages that GenAI offers in education, several studies (Mellado, 2024: Giannakos, Brusilovsky,Cukurova, Dimitriadis & Rienties, 2024)  have highlighted various challenges and concerns. The most prominent issues include ethical considerations related to data privacy, algorithmic bias, plagiarism, academic integrity, and intellectual property rights concerning student work and projects. In academic settings, there is a clear need for specialized software to detect the use of these tools. A major concern regarding generative AI tools in schools is the potential rise in cheating and the tendency of these tools to provide incorrect or misleading answers. Additionally, generative AI could hinder efforts to improve students' analytical thinking. There is also a risk of complacency, where students may become overly reliant on AI technology to complete tasks for them. The question arises: why would a student bother to learn when a robot can provide the answer? As a result, generative AI may pose a significant threat to creativity and critical thinking.
Therefore, it is crucial to engage students by exploring their perceptions and understanding their viewpoints, especially since they are key stakeholders in the success of the integration, development, and policy implementation processes. Several factors highlight the importance of understanding university students’ views on the use of new technologies, such as generative AI tools in education. For example, students' perceptions of these technologies can guide best practices for integrating them into educational environments. Additionally, educators and policymakers can leverage students' feedback to tailor the use of technology to meet their needs while fostering effective learning outcomes. Understanding students’ perspectives on these technologies in specific educational contexts is particularly important in developing countries like Nigeria. This study therefore investigated undergraduate students' views on generative AI tools, with a focus on the perceived benefits of these tools in enhancing biology learning within their academic work. The study also examined their awareness of the potential biases and inaccuracies associated with these tools.
Significance of the Study
Gaining insight into undergraduate students' perceptions of Gen AI tools in improving learning will shed light on their potential advantages and drawbacks. The results of this study can guide the development of instructional materials and strategies that effectively incorporate GenAI tools into biology education, as well as assist institutions in making informed decisions about investing in GenAI tools and infrastructure to enhance biology education.

Purpose of the Study
The purpose of this study is to determine students’ perception of the role of generative in biology education, specifically
i. To determine the role of generative AI tools in enhancing students understanding of complex biological concept
ii. To determine students’ level of  knowledge and awareness of the biases of AI Generated tools 
Research Question 
1. What are tertiary students’ perceptions of the role of generative artificial intelligence tools in enhancing biology education?
2. What is the level of awareness among tertiary students about the potential inaccuracy or bias of Generated AI tools?
Methodology
The study used descriptive survey research design and was guided by two research questions. The population of the study was all the undergraduate students in Ondo and Ogun State. The sample size of the study was 1, 360 undergraduate students. The participants were randomly selected through simple random technique from five universities in Ondo and Oyo States. The instrument used to gather data for the study was self-developed questionnaire titled: Questionnaire on undergraduate students' views on Gen AI tools (QUSVGEAT).The questionnaire was validated by two experts in Test and Measurement, University of Ibadan, Ibadan Oyo-State. Corrections and modifications were carefully made on the instrument and final draft was obtained. A Cronbach Alpha reliability method was employed to ascertain the reliability coefficient of the instrument by administered it on undergraduate students in some universities in Osun State that does not constitute the participants used for the study. When the responses of the students were correlated, it yielded r = 0.81, which the researcher adjudged reliable since it has high coefficient. The questionnaire comprised two (2) sections. Section A consists of respondents’ biodata while Section B contained 17 statements/items: 8 items focused on students’ perceptions of the role of generative artificial intelligence tools in enhancing biology education, while 9 items aimed to assess their awareness of potential inaccuracies or biases in AI-generated resources for biology education. Participants were asked to indicate their level of agreement with each statement using a 4-point Likert scale (strongly agree = 4, agree = 3, disagree = 2, strongly disagree = 1 respectively). Data were analyzed using mean score.

Results
Research Question 1
What are tertiary students’ perceptions of the role of generative artificial intelligence tools in enhancing biology education?
Table 1: Participants’ responses regarding their perceptions of the role of generative artificial intelligence tools in enhancing biology education 

     S/N   ITEMS                                                                       SD	  LE          RA
1. Generative helps biology students to understand           3.51     3.03     High          3  
complex concepts
2. Generative AI helps biology students to develop           3.28     3.81      High         4
a deeper understanding of biology concepts
3. Generative AI helps students to save time in                  3.58     3.01      High         1
 completing biology assignment
4. Generative AI  help students improve their grades         3.25     2.80      High         5
in biology courses
5. Generative AI could help biology students to develop   2.91     2.56    Moderate    7
 skills in critical thinking and problem solving
6. Generative AI supplement biology coursework              3.53   3.04      High            2
7. Generative AI tools help students to identify                  2.52   2.20      Moderate    8
patterns and relationships in complex biological data    
8. Generative AI tools help students to better visualize       3.12   2.70    High             6
complex biological concept     
Overallscore             	                                                       3.21 2.78 High                                                                                                                     					   
Table 1 revealed an overall mean score of 3.21, indicating relatively high satisfaction with these tools. Notably six out of the eight statements received high mean scores, reflecting positive perceptions of how these tools enhance biology education and their potential benefits in various educational contexts.  The major one being  improving biology students' understanding of complex concepts and helps students save time in completing biology assignments. It supplements biology coursework and helps biology students to develop a deeper understanding of biology concepts.

Research Question 2
What is the level of awareness among tertiary students about the potential inaccuracy or bias of Generated AI tools?
 Table 2: Participants’ responses regarding their awareness of the potential inaccuracy or bias of Generated AI tools.
     S/N   ITEMS                                                                       SD	  LE          RA
1. GenAI tools can generate inaccurate output                         2.39     2.09      Moderated    1
2. GenAI tools can generate output out of context                   2.13     1.80      Moderate      5
3. GenAI tools can generate outdated output                            2.18     1.88      Moderate      3
4. GenAI tools have limitations in handling complex tasks     2.02     1.70      Moderate      6
5. Generative AI can leads to a reliance on technology            2.30     1.99      Moderate      2
rather than critical thinking                                                 
6. Generative AI are  suited for all biology topics/ concepts   2.01     1.70      Moderate      7
7. Generative AI can leads to lack of students’                        1.94     1.64      Low               8
understanding of underlying biology concepts    
8. Generative AI tools have limited emotional intelligence     1.75      1.43      Low             9
    Overall  Score                                                                    2.09       1.78    Moderate
Table 2 illustrates a comprehensive analysis of participants’ knowledge and awareness of the bias of Generated AI tools. Measurement of this aspect sought to gain a deeper understanding of participants’ knowledge and awareness of generated AI tools in terms of their content, quality of output, and limitations. The data demonstrate a high level of agreement among participants, as indicated by an overall mean score of 2.09 ± 1.78. This finding confirms that participants are aware of the potential biases of GenAI tools. Among the eight statements evaluated, Six received moderately high mean scores, with the two lowest-rated aspect being, “Generative AI can leads to lack of students’ understanding of underlying biology concepts and Generative AI tools have limited emotional intelligence, which may lead to inappropriate output,” achieving a mean score of 1.94 ± 1.64 and  1.75 ± 1.43 respectively. This finding implies that participants do not agree that GenAI tools have limited emotional intelligence and that it may lead to inappropriate output. 
Discussion of Findings
In discussing the findings of this study, the researcher followed a sequence of data analyzed using relevant literature to support the findings. Research question one revealed that students hold favourable view toward the potential value of Generative tools in improving biology education. This emphasizes the importance of understanding both the capabilities and significance of GenAI tools within educational settings. Students seem to recognize and appreciate the potential advantages of integrating AI into biology education, such as promoting deeper understanding of biology concepts, saving time in completing assignment, increasing productivity, and encouraging critical thinking and analysis. The finding is congruent to that of Chan & Hu (2023) who reported that students recognized the potential of GenAI for personalized learning support, writing, brainstorming assistance and research and analysis capabilities. Also the finding support the assertion of Arowosegbe, Alqahtani, & Oyelade, (2024) who revealed that students perceived generative AI writing tools as beneficial to their academic work, it offers an edge when used for academic purposes, it is helpful and innovative.
Likewise, research question two revealed the potential inaccuracy or bias of Generated AI tools in learning biology as perceived by undergraduate students. Accordingly, the findings reveal notable apprehension among participants regarding the use of GenAI tools in education.  Limitation in the area of handling complex task, generation of outdated output and output out of content are some of the major concerns. Participants oppose the opinion that Generative AI can leads to lack of students’ understanding of underlying biology concepts. Participants do not concur that Generative AI tools have limited emotional intelligence, which may lead to inappropriate output. This finding aligned with the findings of Markos, Prentzas &Sidiropoulou (2024) which showed that students believed that the GenAI tools have strengths and concerns. The main strengths were related to the tool’s adaptability and its role in enhancing learning experiences, cademic research, and collaboration. The main concerns were related to data privacy, the
originality of work, and the potential introduction of biases or inaccuracies These findings emphasize the necessity for proactive measures to address these apprehensions effectively. There is need to foster aware in Understanding AI bias by Educating students about the
Conclusion 
The study concluded that students positively perceive the role of GenAI tools in enhancing education and are highly aware of the role of GenAI tools in improving their understanding of complex academic concepts, help them to develop a deeper understanding of biology concepts, save their time in completing biology assignment, supplement biology coursework and help improve their grades in biology courses. The results also confirm their general awareness of the inaccuracy and biases of these tools. The study further concluded that there is a concerning trend as regard the biases of these  such as generation of inaccurate/ outdated output, limitations in handling complex tasks and reliance on technology rather than critical thinking. The high and positive perception underscores the importance of the continued integration of Gen AI tools in biology education, and refinement of AI tools in academic settings to maximize their benefits while addressing students’ concerns as regard their biases and inaccuracy.

Recommendations
Based on the findings of this study, it was recommended that:.
i. Tertiary institutions should develop resource libraries or toolkits that offer tutorials, guides, and case studies on how to effectively utilize AI tools for learning. This would assist students in understanding how to apply AI in areas like research design, problem-solving, or writing academic papers.
ii. Tertiary institutions should incorporate courses that emphasize the ethical use of AI, its applications in science, and the potential biases within AI systems. These courses would guide students on how to responsibly use AI tools in their academic work, including recognizing the limitations and biases of AI-generated content.
iii. Tertiary institutions should provide specialized courses or modules that educate students on the ethical implications of AI, covering topics like bias, fairness, and transparency. These courses should explore the sources of biases in AI models, how they develop, and their potential impact on individuals and society.
iv. Students should be encouraged to explore and compare various generative AI tools from different providers, as each may exhibit different biases. This comparison will help students gain a deeper understanding of how AI systems vary and the types of biases they may reinforce.
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