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Abstract: School science instruction builds the groundwork for a generation of scientifically 

literate people who are equipped to handle and navigate the complex issues of the twenty-first 

century. If artificial intelligence (AI) is included into science courses, it could have a profound 

impact on how science education is provided. Teachers may develop more dynamic and interesting 

lessons that are tailored to the needs of each individual student by utilising artificial intelligence 

(AI) solutions like intelligent tutoring systems, virtual reality simulations, and personalised 

learning platforms. The main goal of the study is to establish a framework for investigating the 

possibilities of science education in the age of artificial intelligence (AI). This paper aims to 

examine the history of artificial intelligence (AI) and its application in science education, 

curriculum development, and classroom instruction in the current day. Furthermore, it will expand 

on the current corpus of information and offer insights into the possible advantages of integrating 

artificial intelligence (AI) into science education to improve teaching methods and speed up 

student learning.  
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Introduction 

A well-rounded curriculum must include science instruction in order to provide children the 

knowledge and abilities they need to comprehend and interact with their environment.  

Pan (2016) claims that although artificial intelligence (AI) is still in its early stages of development, 

it has the potential to advance and enhance the efficiency with which resources are used in a variety 

of disciplines. The incorporation of Artificial Intelligence (AI) in science education signifies a 

revolutionary change in teaching approaches, providing never-before-seen chances for customised 

learning, involvement, and ease of access. With the use of artificial intelligence (AI), adaptive 

learning systems can tailor course material to each student's needs, recognising their strengths and 

shortcomings instantly and offering focused interventions to promote learning. In science 

education, where concepts can differ greatly in complexity and abstraction, personalisation is very 

helpful. Additionally, teachers can evaluate learning outcomes and trends at a finer level with the 
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use of AI-driven data analysis tools, which facilitates the improvement of curriculum and 

instructional techniques to increase student retention and comprehension (Kamalov, Santandreu & 

Gurrib, 2023). AI's predictive powers can also identify future learning paths, giving teachers the 

opportunity to proactively address such issues before they hamper a student's progress. These AI 

systems can assess student performance data, deliver real-time feedback, and alter course contents 

to better meet learning goals (Nur, 2021). Furthermore, AI tools can assist educators in recognising 

students' misconceptions, guiding them through intricate scientific ideas, and encouraging a 

thorough comprehension of scientific principles (Abdulqayyum & Potter, 2024). By incorporating 

AI into scientific education, educators can raise student engagement, enhance the quality of 

learning, and ultimately equip the next generation of scientists and innovators with the knowledge 

and abilities necessary to thrive in a society that is becoming more and more technologically 

sophisticated. 

 

Origin of Artificial Intelligence 

The earliest myths and tales of manufactured creatures endowed by skilled craftsmen with 

consciousness or intelligence can be linked to the development of artificial intelligence (AI). But 

the formal establishment of artificial intelligence as a scientific field happened in the middle of the 

20th century. John McCarthy originally used the term "artificial intelligence" in 1956 at the 

Dartmouth Conference, where the main objective was to investigate methods for creating a 

machine capable of human-like reasoning (Meadows & Sternfeld, 2023). The term "good old-

fashioned artificial intelligence" (GOFAI) refers to the symbolic methods that were the emphasis 

of early AI research from the 1950s to the 1970s. During this time, the first artificial intelligence 

(AI) programmes that could solve algebraic problems and play checkers were developed for use 

in scientific classrooms. The first chatbot, ELIZA, was created in the 1960s, and additional 

progress was made in the 1970s with the development of the PROLOGUE language, which was 

essential for AI programming. AI went through a winter in the 1980s as a result of unrealistic 

expectations and a consequent decline in funding. But with the development of machine learning 

algorithms in the 1990s, which let computers learn from data, AI saw a resurgence. An important 

paradigm change in AI was the transition from hard-coded knowledge to data-driven learning 

(Mohamed and Klaus, 2024). Artificial intelligence has advanced quickly in the twenty-first 

century, with deep learning and neural networks contributing to breakthroughs in audio and picture 

identification as well as natural language processing. Artificial intelligence (AI) has revolutionised 

a number of areas, including healthcare, finance, and transportation (Rayhan & Rayhan, 2023). Its 

beginnings serve as a monument to human curiosity and inventiveness, illustrating our never-

ending pursuit of comprehending and replicating the complexity of human intellect. 

 

Science Curriculum and Teaching in an Era of AI 

With its ability to personalise learning and improve comprehension of intricate scientific ideas, 

artificial intelligence (AI) holds the potential to completely transform science curricula. AI is able 

to adjust to each student's unique learning style, providing resources and challenges that are 

specifically designed to meet their needs (Rizvi, 2023). For example, AI-powered simulations may 
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produce captivating environments where students can experiment with scientific concepts and see 

the results of their hypotheses in real time, free from the limitations of a physical laboratory. AI is 

also capable of analysing enormous volumes of data to find patterns and trends that can guide 

scientific investigation and study. Students can participate in data-driven science with this 

capability, which develops their analytical and critical thinking abilities. Additionally, AI can help 

automate administrative duties, freeing up teachers to concentrate more on instruction and less on 

paperwork (Walter, 2024). AI can also help students from different backgrounds collaborate on 

projects where they solve scientific problems together, removing barriers based on geography and 

fostering a global scientific community (Su & Zhong, 2022). Teachers can create a more 

collaborative, effective, and interesting learning environment that better prepares students for the 

future by incorporating AI into the science curriculum. By improving personalised learning, 

accessibility, data-driven insights, interactive settings, content creation, collaboration, and 

professional development for educators, artificial intelligence (AI) has dramatically changed 

scientific teaching in the twenty-first century (Al Darayseh, 2023). AI-powered solutions like 

Carnegie Learning and Dream Box customise lesson plans to meet the needs of each unique 

learner. According to Goel, et al (2024), adaptive learning systems customise lessons based on an 

analysis of individuals' learning styles. This approach guarantees that every student has a unique 

learning experience. Watson Tutor and other intelligent tutoring systems offer individualised 

instruction that adjusts to the learning style and speed of each student. AI has further increased 

accessibility to science education by enabling assistive technology. Students with disabilities or 

linguistic challenges can more easily access scientific knowledge with the use of tools like text-

to-speech, speech-to-text, and real-time translation software (Mitra, Lakshmi, & Govindaraj, 

2023). Due to the advancements in virtual laboratories and simulations, such as those provided by 

Labster, students can perform experiments and participate in practical activities no matter where 

they are in the world or what resources they have access to.  

 

Additionally, artificial intelligence helps analyse performance metrics and student engagement 

data to give teachers important insights into science learning trends. According to Yang, et al 

(2020), these AI learning analytics support the advancement of teaching methodologies for 

disciplines like biology, physics, and chemistry as well as the identification of at-risk pupils. 

Additionally, predictive analytics can project future performance, allowing for earlier intervention 

and improved support for students who are having difficulty understanding difficult scientific 

ideas. Furthermore, AI-driven chatbots, like those seen on educational platforms, involve students 

in discussions about science, respond to inquiries, and offer immediate response, enhancing the 

interactive nature of learning (Ng, Tan & Leung, 2024). By providing adaptive challenges and 

tailored feedback on a variety of topics, from biology to other scientific-related subjects, 

gamification features that are included by AI into science learning systems boost student 

engagement. Artificial intelligence (AI) technologies, such as OpenAI's GPT models, help 

instructors create material by producing explanations, summaries, and full lessons across a range 

of scientific fields. As a means of improving the calibre and pertinence of instructional materials, 

intelligent content curation platforms provide pertinent scientific resources, articles, and videos in 
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accordance with the curriculum and student preferences (Kalogiannakis, Papadakis & Zourmpakis, 

2021). Through virtual assistants like Siri and Google Assistant, which assist students in managing 

their study schedules and finding information fast, artificial intelligence (AI) improves 

collaboration and communication. AI-powered solutions, such as Google Classroom, improve 

collaboration between science teachers and students on research projects and lab activities by 

facilitating smooth communication and project management. Artificial intelligence (AI) can 

replicate complicated experiments in a lab setting, giving students virtual hands-on experience that 

might not be feasible monetarily or logistically in a typical lab setting. By enabling students to 

visualise and influence scientific phenomena, these simulations can improve knowledge and 

promote a deeper understanding of fundamental principles (Lestari, et al, 2023). Furthermore, by 

removing barriers related to geography and socioeconomic status, AI can democratise access to 

high-quality science education. Regardless of their location or the resources available to their local 

schools, children from a variety of backgrounds can access top-notch learning materials and tools 

through AI-powered online platforms. AI has a role in science education that goes beyond fostering 

critical thinking and problem-solving abilities. Similar to the scientific method, AI systems can 

provide real-world challenges to students and mentor them as they formulate theories, conduct 

experiments, and make conclusions (Seo, et al., 2021). AI-based training is essential for assisting 

students in overcoming word forgetting in addition to enhancing academic achievement (Mozer, 

Wiseheart, & Novikoff, 2019). Furthermore, according to Kim and Kim (2022), chat bots can 

support the teaching of science education by improving student performance and learning. STEM 

teachers can also help students write better scientific papers by implementing scaffolding systems 

augmented by AI. 

 

Utilisation of AI in Science Teaching 

The application of Artificial Intelligence (AI) in science education has promise for transforming 

conventional pedagogical methods, resulting in more personalised, effective, and engaging 

learning experiences. With AI, educators may tailor classes to the needs of each student, encourage 

critical thinking, and provide prompt feedback by utilising complex algorithms and data analytics 

(Ahmad et al., 2020). AI in science education has exciting opportunities to raise student interest, 

boost instructional effectiveness, change the way knowledge is acquired, and promote a deeper 

comprehension of scientific ideas (Almusaed, et al, 2023). Massive data sets can be analysed by 

AI algorithms to determine the learning preferences, styles, and strengths of any individual student. 

AI can deliver individualised lesson plans, exercises, and resources that are suited to each learner's 

needs by integrating adaptive learning platforms (Fitria, 2021). This individualised approach 

improves comprehension and retention by allowing students to advance at their own speed. 

Furthermore, AI-powered chatbots and virtual assistants can provide students with rapid access to 

information, explanations, and resources linked to science topics (Ghorashi, et al, 2023). Natural 

language processing techniques are used by these conversational interfaces to comprehend student 

inquiries, deliver pertinent answers, and offer tailored recommendations for additional research. 

Teachers can improve student engagement, encourage independent learning, and offer support 

outside of the classroom by utilising chatbots and virtual assistants. According to Kamalov et al. 
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(2023) artificial intelligence (AI) is revolutionising science education by providing unmatched 

prospects for improving teaching and learning. With the ability to provide students with 

personalised education and instant feedback, artificial intelligence (AI)-driven products like voice 

assistants, interpreters, virtual laboratories, mentors, intelligent tutoring systems, and cram101 

learning platforms are becoming more and more common. A more dynamic and captivating 

learning environment is made feasible by integrating AI into science education, which enables 

difficult scientific topics to be visualised and comprehended like never before (Ahmad, et al., 

2020). Six types of AI applications that have a major influence on the quality of instruction and 

learning have been identified through a thorough paralleling of the deployment of AI technology 

in STEM education. Additionally, UNESCO emphasises how AI may be used to address problems 

in education, encourage creative thinking, and hasten the transition to inclusive and equal standard 

education. Last but not least, intelligent tutoring systems simulate human tutoring interactions 

using AI algorithms, giving students immediate feedback, direction, and support. According to 

Chen et al. (2020), these systems have the capacity to recognise problem areas, provide focused 

interventions, and scaffold learning to assist students in taking charge of their education. Intelligent 

tutoring systems can modify instruction in real time to ensure every student gets the support they 

require succeeding by evaluating performance data and student reactions.  

 

CONCLUSION AND RECOMMENDATION 

 

The use of artificial intelligence (AI) in science education holds the potential to completely 

transform the way that scientific knowledge is comprehended, implemented, and shared. Teachers 

can customise lessons to match the different needs of students by utilising AI-driven adaptive 

learning systems, virtual simulations, and intelligent tutoring systems. They can also provide 

individualised feedback and support to students. By supporting a range of learning styles and 

abilities, these AI-powered solutions improve learning outcomes and advance diversity. Insights 

into student performance are also provided by AI-driven data analysis tools, which help teachers 

improve their lesson plans and curriculum to maximise learning outcomes.  
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