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Abstract: With the rapid digitalization of education, artificial intelligence (AI) has gained
significant attention for its potential to transform teaching and learning. In the context of A-
Level Biology, Al presents both opportunities and challenges. However, research specifically
focusing on AI’s application in A-Level Biology teaching remains limited. This study,
employing interviews as the primary method, aims to explore how Al can address specific
challenges in A-Level Biology teaching. The main objectives are to understand how Al-
assisted teaching differs from traditional teaching, its impact on teaching practices, and the
potential benefits and drawbacks for teachers. The research used qualitative interviews with
three A-Level Biology teachers from different teaching backgrounds to explore the influence
in teaching when AI is used in A-Level Biology. The research finds that teachers
acknowledged both the advantages, such as personalized resources and increased efficiency,
and the challenges, such as potential loss of creativity and autonomy.
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1. Introduction

Artificial intelligence (Al) refers to the capability of machines or computer systems to mimic human
intelligence in solving complex problems [1][2]. In recent years, the rapid digitalization of education
has marked a golden era for Al applications in teaching and learning environments[3]. Al tools are
increasingly utilized to enhance both teaching efficiency and student engagement:

Teachers play a key role in integrating Al into education, benefiting from tools that enhance
efficiency and interaction but facing challenges in training and infrastructure[4][5][6][7][8]. Al
enhances students' learning and engagement through personalized tools, but challenges like over-
reliance and privacy concerns remain [9][10][11]. Al has transformed STEM and non-STEM
education with tools like LLMs and simulations, offering innovative ways to teach complex concepts
and bridge theoretical and practical learning[5][12][13][7][14]. However, the effectiveness of Al
tools depends on proper training, infrastructure, and addressing ethical considerations[4][6][15][11].

Despite the growing body of research on Al's role in education, studies specifically addressing its
application in A-Level biology remain limited which creates a significant research gap. A-Level
biology, a component of the General Certificate of Education Advanced Level (A-Level), is a senior
secondary-level course in the UK designed for students aged 16-18 [16]. As an essential qualification
for university admissions, the subject combines theoretical understanding with practical skills,
challenging both students and teachers to meet high academic standards. This study aims to explore
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how Al can be leveraged to address the specific challenges and opportunities in A-Level biology,
providing insights into its potential for transforming the teaching and learning experience.

To achieve this, the research focuses on the following questions:

1. What are the characteristics of Al-assisted A-Level biology teaching compared to traditional
teaching?

2. What impact does Al-assisted teaching have on A-Level biology teachers?

2. Methods

This research utilized interviews as a key method to gain an in-depth understanding of the subject
matter. During the qualitative phase, semi-structured interviews were conducted and subsequently
transcribed with precision. To ensure the credibility of the data, participants were provided the
opportunity to review and validate their transcripts, maintaining both accuracy and reliability [17].

This study selected three biology teachers from two institutions as interview participants, including
a senior teacher with over 10 years of teaching experience, a new teacher with approximately one
year of experience, and a New Oriental A-level teacher with six months of teaching experience. The
interview questions focused on several key themes:

1. Whether the teachers have used Al tools during lesson preparation and the specific ways in
which they were utilized,

2. How Al tools assist in teaching and their limitations;

3. The teachers' perspectives on the role of Al in teaching, particularly how Al impacts teaching
efficiency and classroom performance;

4. The overall impact of Al on teachers' work, including its advantages and potential issues.

3.  Findings

The participants in this research come from diverse teaching backgrounds, including teachers with
extensive experience in international schools and those new to A-Level biology instruction. Their
insights provide different aspect understanding of how Al-assisted teaching compares to traditional
methods, highlighting both the opportunities and challenges it brings.

3.1. Characteristics of AI-Assisted A-Level Biology Teaching Compared to Traditional
Teaching

3.1.1.Optimizing Preparation

Due to the unique nature of the subject, experiments are an essential part of biology teaching, with
many biology textbooks incorporating numerous experimental procedures for learning[18].
According to interviewees, Al can help teachers optimize the experimental preparation process. Al is
able to provide teachers with suggestions for improving experimental design, particularly regarding
potential issues that may arise during the experiment. By simulating the experimental process, Al
tools can predict possible experimental problems, such as unexpected chemical reactions, equipment
malfunctions, or the complexity of the experimental steps. For example, when a teacher designs an
experiment to observe cell division, Al can predict possible deviations based on different variables in
the experiment and provide adjustment suggestions. Teachers can identify these potential problems
before the experiment begins, allowing them to make the necessary preparations in advance and
reduce errors during the experiment. In this way, Al not only helps teachers optimize experimental
design in theory but also enhances the success rate of the experiment during actual implementation.
Another interviewee also mentioned that Al tools can generate detailed experimental preparation
checklists based on the goals and requirements of the experiment, including the types of reagents, the
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specifications, and quantities of equipment, therefore, helping teachers quickly understand the
specific requirements of the experiment and avoid missing important steps or materials. This not only
increases preparation efficiency but also reduces the likelihood of errors that teachers may make
during preparation. By reducing repeating tasks in the preparation process, Al tools allow teachers to
focus on teaching content and student needs, thereby enhancing overall teaching effectiveness. The
integration of Al into preparation supports not only efficiency but also the organization of key
knowledge points, as discussed in the following section.

3.1.2.0rganizing Key and Challenging Knowledge Points

An interviewee stated that Al is a very effective tool in teaching, as it helps teachers organize and
identify the key and challenging knowledge points. Identifying and effectively organizing key and
challenging knowledge points is fundamental to delivering a successful lesson, especially in subjects
like A-Level Biology that demand a deep understanding of complex concepts. A well-structured
lesson that highlights these critical areas not only aids students in grasping essential content but also
ensures that they can effectively apply this knowledge in examinations and practical scenarios.
Teaching key points ensures that students build a solid foundation of core biological principles, while
addressing challenging areas helps them overcome potential learning barriers and promotes a more
comprehensive understanding of the subject.

Interviewees also mentioned that Al can assist in analyzing past exam papers and exercises, in
conjunction with textbook content, to identify challenging points in the curriculum. Additionally,
given that students' native language is Chinese while A-Level biology textbooks are in English,
language becomes another significant barrier. Teachers are required not only to explain the key
concepts but also to take on the role of an English instructor to help students grasp subject-specific
terminology. Al thus can extract rare and critical vocabulary from the course content and compile
them into word lists for students. This helps mitigate the language barriers faced by non-native
English speakers when learning biological concepts, enabling students to achieve the dual-task goal
of mastering both language and subject knowledge [19].

3.1.3. Assisting in Lesson Material Design

Some interviewees mentioned that teachers require the use of lesson materials during class, such as
slides and educational videos. Al can suggest slide layouts, recommend the most effective use of
visuals, and even generate animations to illustrate biological processes such as DNA replication or
photosynthesis. For instance, when preparing a lesson on cell division, Al can provide templates and
animations that visually demonstrate each phase of mitosis, allowing students to observe these
processes in a dynamic and interactive format.

Additionally, designing such materials involves integrating knowledge points and reflecting
logical coherence, as knowledge must be conveyed progressively, from simple to complex, and from
superficial to in-depth. This aligns with students' cognitive patterns. In such cases, Al can assist
teachers in designing lesson materials by organizing classroom knowledge points and clarifying the
logic and methods of material design. Al can also provide suggestions for lesson material design,
such as the use of mind maps and multimedia resources to visualize knowledge and stimulate students'
visual engagement. These features not only make lessons more engaging but also ensure that complex
topics are communicated effectively[20].
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3.2. The Impact of Al on Teachers Engaged in A-Level Biology Teaching
3.2.1. Benefits of Al for Teachers

Al has provided significant conveniences for A-Level biology teachers by simplifying their
workflows and improving teaching precision. For instance, Al generates structured lesson plans,
enabling teachers to spend more time to classroom interaction and personalized student support [21].
Another teacher pointed out that AI’s ability to quickly process and organize information reduces
repetitive tasks, allowing teachers to conduct lessons more efficiently and focus on key content.

Another major advantage is Al’s role in meeting diverse student needs. Some teachers recognized
that Al can generate personalized resources, such as vocabulary lists for students with language
barriers, since it can translate accurately to achieve the state-of-art result [22]. This feature helps non-
native English-speaking students reduce the cognitive load caused by language difficulties, fostering
a more inclusive learning environment. Furthermore, AIl’s data-driven insights enable teachers to
monitor student performance and adjust teaching strategies, achieving personalized and efficient
education[23].

Additionally, Al provides teachers with real-time feedback on lesson delivery and student
engagement. By analyzing classroom data that teachers provide, such as student comprehension
levels, Al tools can offer suggestions on how to adjust lesson pacing or emphasize specific topics.
Moreover, by sharing lesson plans and teaching strategies through platforms, educators can learn
from each other’s experiences and incorporate best practices into their own teaching.

3.2.2.Challenges Posed by Al for Teachers

Despite its numerous advantages, Al also poses challenges for teachers that need attention [24]. One
major issue is the potential over reliance on Al. Some teachers believe this reliance could weaken
teachers’ creativity and autonomy. Teachers who depend too heavily on Al tools may find it difficult
to handle unexpected classroom dynamics or innovate beyond pre-designed solutions.

Additionally, the reliability of Al-generated content is a concern. According to some teachers’
feedback, the precision required in biology necessitates rigorous verification of Al outputs, as
inaccurate or incomplete information could lead to misconceptions among students [25]. Another
teacher emphasized that this verification process could be time-consuming, offsetting the efficiency
gains provided by Al

Another challenge highlighted by teachers is the steep learning curve associated with adopting Al
tools. While younger or more tech-savvy teachers may quickly adapt to these technologies, others
may experience frustration or anxiety, particularly if they lack prior exposure to similar tools. This
technological gap could potentially widen disparities among teachers, with those less proficient in Al
struggling to integrate it effectively into their teaching practices.

Finally, integrating Al into teaching requires teachers to adapt their skill sets. Teachers must not
only master traditional teaching methods but also develop critical understanding of how to use Al
tools effectively while remaining pay attention to their limitations [26]. This dual responsibility adds
complexity to their roles, requiring continuous professional development and adaptation.

In summary, while Al improves efficiency and supports innovative teaching approaches, its
limitations highlight the need for balanced and cautious use. Teachers must critically engage with Al
to maximize its benefits without compromising their professional judgment and instructional
autonomy.
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4. Conclusion

This study, employing interviews as the primary method, aims to explore how Al can address specific
challenges in A-Level Biology teaching. The main objectives are to understand how Al-assisted
teaching differs from traditional teaching, its impact on teaching practices, and the potential benefits
and drawbacks for teachers. The research findings indicate that, compared to traditional A-Level
Biology teaching, Al-assisted teaching has distinct advantages. Al tools greatly improve efficiency
in lesson preparation, organizing key knowledge points, and designing teaching materials. By
reducing repetitive tasks during the preparation stage, Al allows teachers to spend more time engaging
with students and providing personalized support, particularly in helping non-native English speakers
overcome language barriers. Al also provides personalized learning resources, helping students from
different backgrounds overcome learning difficulties, promoting educational equity, and improving
teaching effectiveness.

However, the introduction of Al also brings challenges to teachers' instructional practices. On one
hand, Al makes teaching more efficient, but there is a risk of over-reliance. If teachers become overly
dependent on Al they may lose creativity and flexibility, especially when faced with unforeseen
situations in the classroom. Additionally, while Al-generated content is efficient, its accuracy remains
a concern, particularly in biology, a subject that requires high precision. Teachers need to carefully
verify the materials provided by Al to avoid spreading incorrect information that could affect students'
understanding of key concepts. Therefore, teachers must remember that in an Al-assisted classroom,
the teacher remains the central figure in the teaching process, with Al serving as a supportive tool.

This study contributes by revealing the specific applications and impacts of Al in A-Level Biology
teaching, helping teachers understand both the potential and limitations of Al. The practical value of
this research lies in reminding teachers how to use Al appropriately, avoiding over-dependence that
could undermine their teaching autonomy. Teachers should balance the use of Al to enhance teaching
efficiency while maintaining critical thinking to ensure the quality and innovation of their teaching.

However, due to time constraints, the study has a small sample size, with only three teachers
participating and only used qualitative methods. Therefore, future research should expand the sample
size to include more teachers and different teaching environments to gain a more comprehensive
understanding. Future research could also incorporate quantitative research to further verify the
effectiveness of Al-assisted teaching and explore its application in other subjects. Furthermore, since
Al can provide different learning resources for different students, future studies could explore how
this feature can be integrated with personalized teaching.

Overall, AI has significant potential in A-Level Biology teaching, offering opportunities to
improve teaching efficiency and quality while providing teachers with more innovative teaching
methods. Teachers should ensure the effective use of Al tools while avoiding over-reliance to better
drive the development of educational practices.
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