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Abstract 

Artificial Intelligence (AI) is transforming educational practices by facilitating personalized learning, 
automating grading processes, and enhancing support through intelligent tutoring systems. This 
systematic review explores AI's integration in educational settings, highlighting its contributions to 
increased productivity and tailored learning experiences. It addresses key challenges including data 
privacy, algorithmic bias, and the need for enhanced accountability and transparency in AI applications. 
The review also discusses strategic recommendations for embedding ethical AI into curriculum design and 
emphasizes the importance of professional development for educators. Collaboration among educational 
stakeholders is vital for advancing responsible AI utilization. By synthesizing recent literature, this review 
provides insights into AI tools' effectiveness, explores ethical dimensions of technology in classrooms, and 
suggests future directions for research and practice in educational AI. This analysis serves as a resource 
for educators, policymakers, and technologists aiming to optimize AI benefits in education. 

Keywords:   Educational Technology, AI Ethics, Automated Assessment, Personalized Education, 
Intelligent Tutoring 
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INTRODUCTION 

Artificial Intelligence (AI) is a new technology that has the potential to change our lives, including 

education (Rashmi, 2023b; Yim & Su, 2024: Bates et al., 2020). Artificial Intelligence in Education includes 

developments such as personalized learning models, intelligent computer assistants and automated 

grading that promise to revolutionize teaching and learning (Kamalov & Gurrib, 2023). 

This paper aims to discuss how AI in education impacts future directions, benefits and challenges. 

It is vital for education because it has always been a determining factor for both individuals and societies, 

as well as how we learn and teach that are being reshaped by technological advances. 

For students and educators alike, AI can potentially augment the educational experience given its 

ability to analyze data, identify patterns, and make decisions (Rožman et al., 2023). Making instruction 

personal is an approach envisioned by Bhutoria (2022a) which utilizes AI in customizing programs so that 

they may fit learners’ interests and individual ways of thinking. 

The use of AI in education is not new. Over time, various AI technologies have been developed and 

implemented in educational settings, such as systems for automated grading and intelligent tutoring 

(Kamalov & Gurrib, 2023: Mello et al., 2023: Crompton & Burke, 2023). These technologies have shown 

promising results in improving student performance, engagement, and overall learning experience. This 

paper aims to provide a comprehensive overview of AI in education, focusing on its key uses and impact. 

Specifically, it will discuss the benefits of personalized education through AI, the effectiveness of intelligent 

tutoring programs, and the value of automated grading. Additionally, the evaluation will address the 
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challenges and ethical concerns associated with the use of AI in education, offering recommendations for 

future research and implementation strategies. 

Artificial intelligence (AI) has the implicitness to fully transfigure education through its immolations 

of intelligent training programs, automated grading, and substantiated learning gests (Abbas etal., 2023 

Onesi- Ozigagun etal., 2024). While there are challenges similar as data sequestration and ethical 

enterprises (Huang, 2023), the benefits of artificial intelligence in education are significant (Mello etal., 

2023).  By reviewing this composition we tend to address the following arching question “How can 

artificial intelligence (AI) be effectively integrated into education to enhance substantiated literacy and 

educational support while addressing challenges similar as data sequestration, bias in AI algorithms, and 

the need for translucency and responsibility? ” 

Research Objectives: 

As Artificial Intelligence (AI) reshapes educational landscapes, understanding its integration and 

impacts is critical. This study aims to rigorously examine how AI is utilized in educational settings, assess 

its effectiveness and challenges, and develop guidelines for its ethical implementation. Our objective is to 

provide a foundational analysis that supports educators and policymakers in navigating the complexities 

of AI in education, specifically: 

1. To evaluate the current implementations and effectiveness of AI technologies in education, 

specifically focusing on intelligent tutoring systems, automated grading, and personalized 

learning environments.   

2. To identify and address the challenges associated with AI in education, such as data privacy, 

algorithmic bias, and the broader ethical implications of deploying AI in educational contexts.   

3. To develop strategic recommendations for integrating AI into educational practices and policy, 

aiming to promote ethical standards, ensure equitable access, and foster professional 

development for educators.   

RESEARCH METHOD 

To answer the question, the review conducted a comprehensive search across multiple academic 

databases, including Google Scholar, IEEE Xplore, PubMed, and ERIC, to gather relevant literature on the 

integration of artificial intelligence in education. Keywords used in the search included "artificial 

intelligence in education," "intelligent tutoring systems," "automated grading," "personalized learning," "AI 

ethics," and "educational technology," with the search restricted to articles published within the last three 

years to ensure the inclusion of the most recent advancements and findings. 

Inclusion criteria for selecting articles were, Peer-reviewed journal articles, Conference papers, 

providing empirical evidence, theoretical discussions, or comprehensive reviews Published in English. 

Articles not primarily focused on AI in education, lacking substantial academic content, or published more 

than five years ago were excluded. Data from the selected articles were extracted using a standardized 

form to ensure consistency, recording: 

✓ Title 

✓ Authors 

✓ Publication year 

✓ Research objectives 

✓ Methodology 

✓ Key findings 

✓ Discussions on challenges, ethical considerations, and future directions Each article was 

assessed for quality based on: 
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✓ The clarity and relevance of research objectives 

✓ The rigor of methodology 

✓ The depth of literature review 

✓ The validity of findings 

✓ The relevance to the research question 

✓ The contribution to the understanding of AI in education 

 

The extracted data were analyzed thematically to identify common trends, insights, and gaps in the 

literature, with findings organized into key themes such as intelligent tutoring systems, automated 

grading, personalized learning, challenges, ethical considerations, and future directions. A narrative 

synthesis integrated findings from different studies to provide a comprehensive overview of AI. 

RESULTS 

AI in Personalized Learning 

Personalized learning is a student-cantered approach that tailors instruction, pace, and content 

to meet the specific needs of each learner. Traditional classrooms often struggle to accommodate students 

with different learning preferences and abilities (Fletcher et al., 2023). However, artificial intelligence 

(AI) offers a solution by using technology to analyze data on students' learning styles, behaviors, and 

performance (Yenduri et al., 2023). This information can then be used to create customized learning 

experiences for each student. Research has shown that personalized learning has the potential to improve 

academic success, increase motivation and enhance student engagement (Huang et al., 2023; Neji et al., 

2023) 

In today's increasingly diverse and complex world, it is crucial for education systems to prepare 

students for success. Personalized learning addresses this need by focusing on individual student 

requirements and goals (Ober et al., 2023). 

Examples of AI Applications in Personalized Learning 

Adaptive learning platforms: These platforms use artificial intelligence (AI) algorithms to analyze 

data on student performance and adjust the curriculum and teaching pace as needed (Gligorea et al., 2023). 

For example, DreamBox Learning provides personalized math education for students in grades K-8, 

adjusting the difficulty of the tasks based on each individual's progress. 

Intelligent Content Delivery: AI-powered solutions can deliver instructional content in various 

formats such as text, interactive modules, and videos, depending on the students' learning preferences and 

skill levels (Ahmad et al., 2023). One example is Khan Academy, which uses AI to recommend activities 

and videos to students based on their performance and learning goals (Yalcinalp et al., 2024). 

Virtual Personal Assistants: AI assistants like chatbots can assist students in navigating course 

materials, answering questions, and providing helpful feedback (Essel et al., 2022). By simulating a one-

on- one tutoring session, these assistants can offer students immediate support and guidance. 

Impact on Student Learning Outcomes: Personalized learning has been shown to greatly 

improve student learning outcomes. A study conducted by Kaledio et al. (2024) found that using AI in 

personalized learning approaches led to higher student achievement compared to traditional classrooms. 

Additionally, it has been proven that personalized learning boosts student motivation and engagement 

because students are more interested in their education when it is tailored to their individual needs 

(Dumont & Ready, 2023). 
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Intelligent Tutoring Systems 

Intelligent Tutoring Systems (ITS) are a type of artificial intelligence technology that provides 

personalized instruction and support to students. Unlike traditional educational software, ITS adapts to 

each student's specific learning preferences and needs, offering a tailored learning experience (Douali et 

al., 2022: Rizvi, 2023). 

As per Alfaro et al. (2020), ITS typically use a combination of natural language processing, cognitive 

modelling, and machine learning algorithms to: 

1. Communicate with students 

2. Assess their understanding 

3. Provide feedback 

 

Moreover Alam (2022), believes that ITS can serve as a substitute for a human teacher by offering 

guidance, explanations, and suggestions based on the student's responses and also track students' 

progress over time and identify areas where they excel or struggle in order to deliver personalized 

education. 

Intelligent Tutoring Systems (ITS) can be implemented in various educational settings such as 

Primary schools, Universities and Corporate training programs. These systems have the potential to 

enhance learning outcomes by tailoring instruction to individual needs (Kochmar et al., 2021: Zhai et al., 

2021). 

Benefits of Intelligent Tutoring Systems: One of the key benefits of Intelligent Tutoring Systems 

(ITS) is their ability to provide personalized instruction. According to Troussas et al. (2021), ITS can help 

students learn more effectively and efficiently by adapting to their individual learning style, pace, and level 

of understanding. ITS also offers immediate feedback, enabling students to correct their mistakes and 

enhance their understanding in real-time (Thinakaran & Chuprat, 2022; St-Hilaire et al., 2022). Research 

has demonstrated that ITS can bring about significant improvements in student learning outcomes. For 

instance, a study conducted by Singh et al. (2022) discovered that students who used an ITS for training 

on a complex task performed notably better than those who received traditional classroom instruction (Ni 

& Cheung, 2022; Barros & Ganimian, 2023). Another benefit of ITS is their ability to provide access to high-

quality instruction in remote or underserved areas (Nkechi et al., 2024). ITS can deliver instruction over 

the internet, allowing students to learn from anywhere with an internet connection (Zhang & Yu, 2021). 

This can be particularly beneficial for students in rural areas or developing countries where access to high-

quality educational resources may be limited. 

Challenges and Limitations: Despite their benefits, ITS also face several challenges and limitations. One 

challenge is the cost of development and implementation (Alfaro et al., 2020: Lin et al. (2023). Creating an 

effective ITS requires significant time, resources, and expertise in both artificial intelligence and education. 

Additionally, maintaining and updating ITS can be costly and time-consuming. 

Another challenge is the need for ongoing research and development to ensure that ITS are effective and 

adaptive to changes in educational practices and technologies (Jiang, 2022). ITS must also be designed with 

careful consideration for ethical and privacy concerns, particularly when collecting and storing student data 

(Airaj, 2024). 

Future Directions and Innovations: The future of ITS will likely be shaped by advancements in artificial 

intelligence, machine learning, and data analytics. One emerging trend is using natural language processing to 

improve the interaction between students and ITS, making the learning experience more conversational and 

engaging (Suryanarayana et al., 2024). Another area of innovation is leveraging virtual reality and augmented 

reality to create immersive learning experiences (Zhai et al., 2021). ITS can utilize these technologies to simulate 
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real-world environments and offer hands-on learning opportunities that would not be feasible in a traditional 

classroom setting. 

Automated Grading 

Automated grading, also known as computer-aided assessment, is the process of using computer 

algorithms to evaluate and score student work, such as quizzes, tests, and assignments. Automated grading 

systems can analyze responses to multiple-choice questions, short-answer questions, and even essays, 

providing immediate feedback to students and saving teachers valuable time (Ifenthaler, 2022; Gao et al., 

2024). 

Automated grading systems use various techniques, including natural language processing, 

machine learning, and data analytics, to assess student work (Shaik et al., 2022). These systems can 

compare student responses to model answers, identify patterns of correct and incorrect answers, and 

assign scores based on predefined criteria. 

Benefits of Automated Grading: One of the significant effects of automated grading is the 

efficiency. Automated grading systems can process and evaluate student work much faster than human 

graders, allowing teachers to spend more time on instructional activities and less time on grading 

(Calatayud et al., 2021; Nayak et al., 2022). This can lead to a more streamlined grading process and faster 

feedback for students. 

Automated grading can also improve the consistency and reliability of grading. Unlike human 

graders, automated grading systems are not influenced by fatigue, bias, or subjectivity (Lujak et al., 2022). 

This can result in more consistent and fair grading practices, ensuring that all learners are assessed based 

on the same criteria. 

Automated grading systems can also provide instant feedback to students, helping them spot and 

fix mistakes right away (Miaojing, 2023: Messer et al., 2024). This can enhance learning outcomes and 

boost their performance in future evaluations. 

Challenges and Limitations: Despite its benefits, automated grading also faces several challenges 

and limitations. One challenge is the difficulty of assessing complex or open-ended questions. Automated 

grading systems struggle to evaluate student responses that require critical thinking, creativity, or 

nuanced understanding (Ifenthaler, 2022; Crogman et al., 2023). As a result, these systems are often 

limited to assessing objective, factual knowledge. Another challenge is the potential for errors in 

automated grading. While automated grading systems are generally reliable, they can still make mistakes, 

particularly in assessing non-standard or ambiguous responses (Kooli & Yusuf, 2024). Additionally, 

automated grading systems may struggle with non- traditional formats, such as handwritten responses or 

diagrams. 

Future Directions and Innovations:  The future of automated grading will likely be influenced by 

advancements in artificial intelligence and machine learning. One emerging trend is the use of deep 

learning algorithms to enhance the accuracy and dependability of automated grading systems (Salam et 

al., 2022). These algorithms can analyze large datasets of student responses to improve their ability to 

evaluate complex or open-ended questions. 

Another area of innovation is the use of automated grading systems alongside human graders 

(Ercikan & McCaffrey, 2022). Hybrid grading systems, which combine automated grading with human 

oversight, can leverage the efficiency of automated grading while ensuring the accuracy and fairness of 

assessments. This approach can help address some of the limitations of automated grading systems while 

still providing the benefits of efficiency and consistency.. 
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DISCUSSION 

Challenges and Ethical Considerations 

Data Privacy and Security: One of the main challenges of using AI in education is making sure that 

student data is kept private and secure (Sarfaraz et al., 2023). AI systems gather and analyze large amounts 

of information, including sensitive data like student performance, behavior, and personal details. It's 

crucial to protect this data from unauthorized access, misuse, and breaches in order to maintain trust and 

comply with privacy laws (Huang, 2023). 

Bias and Fairness in AI Algorithms: AI algorithms can be influenced by bias, which may result in 

unfair or discriminatory outcomes, especially when it comes to grading and evaluating students (Faishal 

et al., 2023). Bias can arise from the data used to train these algorithms, which might reflect existing biases 

and inequalities within society (Santos et al., 2023). To ensure that AI algorithms are fair and unbiased, 

careful selection of training data as well as continuous monitoring and assessment of algorithmic results 

are necessary (Yfantidou et al., 2023).  

Ensuring Transparency and Accountability: AI systems in education and their decision-making 

processes are not transparent or easily understood by users (Ma & Jiang, 2023). This lack of transparency 

can be problematic, as it can make it difficult to understand how decisions are made and to hold AI systems 

accountable for their actions (Jha et al., 2023). Ensuring transparency and accountability in AI systems is 

essential to building trust and ensuring that they are used responsibly. 

Addressing Challenges: Addressing the challenges and ethical considerations of AI in education 

requires a multiple approach (Leger, 2024). Educators, policymakers, and technologists must work 

together to develop clear guidelines and standards for the use of AI in education (Ahmad et al., 2023). This 

includes ensuring that AI systems are designed and implemented in a way that protects student data 

privacy, mitigates bias, and promotes transparency and accountability. 

Educators should also receive training on how to use AI tools effectively and ethically, including 

how to interpret and contextualize AI-generated insights (Gillani et al., 2023). Additionally, ongoing 

research and evaluation of AI systems are needed to identify and address potential ethical issues and to 

ensure that AI is used to enhance, rather than replace, human judgment and expertise in education.  

Future Directions and Recommendations 

Integration of AI into Curriculum Design: As AI technology continues to evolve, integrating AI 

into curriculum design can enhance learning experiences and prepare students for the future workforce. 

Educators can incorporate AI concepts and tools into existing subjects (Michaeli et al., 2023), such as 

computer science, mathematics, and social studies, to help students understand the role of AI in society 

and develop essential skills for the future. 

Personalized Learning at Scale: Advancements in AI have the potential to enable personalized 

learning at scale, allowing educators to tailor instruction to meet the individual needs of every student in 

a classroom or school. AI-powered adaptive learning platforms can analyze student data in real-time to 

provide customized learning paths, resources, and assessments (Wang & Lester, 2023), ensuring that each 

student receives the support they need to succeed. 

Ethical AI Education: Given the ethical considerations of AI, it is crucial to educate students about 

ethical AI principles and practices (Saputra et al., 2023). As per Nguyen et al. (2022), Integrating ethics into 

the curriculum can help students: 

✓ Understand the impact of AI on society 

✓ Develop critical thinking skills to evaluate AI applications ethically Educators can: 

✓ Use real-world examples and case studies to illustrate ethical dilemmas 
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✓ Promote discussions about responsible AI use 

Professional Development for Educators: As AI becomes more prevalent in education, it is 

essential to provide professional development opportunities for educators. They should receive training 

on: 

✓ How to effectively use AI tools into their teaching and learning practices 

✓ How to interpret AI-generated insights 

✓ Address ethical considerations 

✓ Support students' learning with AI technologies 

 

Collaboration and Partnerships: Collaboration among educators, policymakers, industry 

stakeholders, and researchers is crucial for promoting innovation and ensuring the responsible utilization 

of artificial intelligence (AI) in the field of education (Abbas et al., 2023). By working together, stakeholders 

can develop guidelines, standards, and best practices for AI in education, fostering a collaborative 

ecosystem that benefits students, educators, and society as a whole. 

The future of AI in education holds great promise for enhancing learning experiences, improving 

outcomes, and preparing students for the future. By adopting these approaches and addressing potential 

challenges such as data privacy concerns, equity issues, and algorithmic biases, we can unlock the full 

potential of AI in education. 

CONCLUSION  

The integration of artificial intelligence (AI) in education promises to revolutionize teaching and learning 

by offering personalized, adaptive, and efficient educational experiences. AI technologies such as intelligent 

tutoring systems, automated grading, and personalized learning platforms are poised to enhance student 

engagement, improve learning outcomes, and streamline administrative tasks for educators. To fully harness 

the power of AI in education, a collaborative effort is essential among all stakeholders involved. This includes 

developing clear guidelines and standards for the ethical and responsible use of AI in educational settings, 

providing educators with adequate professional development opportunities to enhance their understanding 

and application of AI technologies, and integrating AI concepts into the curriculum across various subjects to 

equip students with the necessary knowledge and skills for an AI-driven world. By taking these steps, we can 

ensure that AI complements and empowers human intelligence in education, rather than replacing it, thereby 

shaping a future where technology and education synergistically enhance learning. 

REFERENCES 

Abbas, N., Imran, AS., Manzoor, R., Hussain, T., & Hussain, M. (2023). Role of Artificial Intelligence Tools 
in Enhancing Students' Educational Performance at Higher Levels. 
https://doi.org/10.55529/jaimlnn.35.36.49  

Abdelshiheed, M., Jacobs, J. K., & D’Mello, S. K. (2024). Aligning Tutor Discourse Supporting Rigorous 
Thinking with Tutee Content Mastery for Predicting Math Achievement. arXiv.org. 
https://arxiv.org/abs/2405.06218  

Ahmad, S F., Han, H., Alam, M M., Rehmat, M K., Irshad, M., Arrano-Munoz, M., & Ariza-Montes, A. 
(2023). Impact of artificial intelligence on human loss in decision making, laziness and 
safety in education. https://doi.org/10.1057/s41599-023-01787-8  

Ahmad, S., Umirzakova, S., Mujtaba, G., Amin, M., & Whangbo, T K. (2023). Education 5.0: Requirements, 
Enabling Technologies, and Future Directions. 
https://export.arxiv.org/pdf/2307.15846v1.pdf  

Airaj, M. (2024). Ethical artificial intelligence for teaching-learning in higher education. Education and 
Information Technologies. https://doi.org/10.1007/s10639-024-12545-x  

https://doi.org/10.55529/jaimlnn.35.36.49
https://arxiv.org/abs/2405.06218
https://doi.org/10.1057/s41599-023-01787-8
https://export.arxiv.org/pdf/2307.15846v1.pdf
https://doi.org/10.1007/s10639-024-12545-x


International Journal of Research in STEM Education (IJRSE) 
ISSN 2721-2904 (online): Volume 6 Number 2 (2024): 50-60 

 

Unlocking the Potentials of Artificial Intelligence: A new Paradigm for Assessment in 21st Century Education 
Isaac Bamikole Ogunsakin & Temitope Babatimehin 

57 

Alam, A. (2022). Social Robots in Education for Long-Term Human-Robot Interaction : Socially 
supportive behaviour of robotic tutor for creating Robo-Tangible learning environment in 
a guided discovery learning interaction. ECS Transactions, 107(1), 12389–12403. 
https://doi.org/10.1149/10701.12389ecst  

Alfaro, L., Rivera, C., Castaneda, E., Zuniga-Cueva, J., Rivera-Chavez, M., & Fialho, F A P. (2020). A Review 
of Intelligent Tutorial Systems in Computer and Web based Education. 
https://doi.org/10.14569/ijacsa.2020.0110295  

Alfaro, L., Rivera, C., Castaneda, E., Zúñiga-Cueva, J., Rivera-Chavez, M., & Fialho, F A P. (2020). A Review 
of Intelligent Tutorial Systems in Computer and Web based Education. 
https://doi.org/10.14569/ijacsa.2020.0110295  

Barros, A D., & Ganimian, A. (2023, March 31). Which Students Benefit from Computer-Based 
Individualized Instruction? Experimental Evidence from Public Schools in India. 
https://doi.org/10.1080/19345747.2023.2191604  

Bates, T., Cobo, C., Mariño, O., & Wheeler, S. (2020). Can artificial intelligence transform higher 
education? International Journal of Educational Technology in Higher Education, 17(1). 
https://doi.org/10.1186/s41239-020-00218-x  

Bhutoria, A. (2022). Personalized education and Artificial Intelligence in the United States, China, and 
India: A systematic review using a Human-In-The-Loop model. Computers and Education. 
Artificial Intelligence, 3, 100068. https://doi.org/10.1016/j.caeai.2022.100068  

Calatayud, V G., Espinosa, M P P., & Vila, R R. (2021). Artificial Intelligence for Student Assessment: A 
Systematic Review. https://doi.org/10.3390/app11125467  

Crogman, H. T., Eshun, K. O., Jackson, M., Trebeau Crogman, M. A., Joseph, E., Warner, L. C., & Erenso, D. 
B. (2023). Ungrading: the case for abandoning institutionalized assessment protocols and 
improving pedagogical strategies. Education Sciences, 13(11), 1091. 
https://doi.org/10.3390/educsci13111091  

Crompton, H., & Burke, D. (2023). Artificial intelligence in higher education: the state of the field. 
International Journal of Educational Technology in Higher Education, 20(1). 
https://doi.org/10.1186/s41239-023-00392-8  

D R. (2023). Unlocking the Potential of AI in Education: Challenges and Opportunities. 
https://doi.org/10.36948/ijfmr.2023.v05i04.5955  

Douali, L., Selmaoui, S., & Bouab, W. (2022). Artificial Intelligence in Education: Fears and Faiths. 
https://doi.org/10.18178/ijiet.2022.12.7.1666  

Dumont, H., & Ready, D. D. (2023). On the promise of personalized learning for educational equity. Npj 
Science of Learning, 8(1). https://doi.org/10.1038/s41539-023-00174-x  

Ercikan, K., & Mc-Caffrey, D. F. (2022). Optimizing Implementation of Artificial‐Intelligence‐Based 
Automated Scoring: Evidence centered design approach for designing assessments for AI‐
based scoring. Journal of Educational Measurement, 59(3), 272–287. 
https://doi.org/10.1111/jedm.12332  

Essel, H. B., Vlachopoulos, D., Tachie-Menson, A., Johnson, E. E., & Baah, P. K. (2022). The impact of a 
virtual teaching assistant (chatbot) on students’ learning in Ghanaian higher education. 
International Journal of Educational Technology in Higher Education, 19(1). 
https://doi.org/10.1186/s41239-022-00362-6  

Faishal, M., Mathew, S., Neikha, K., Pusa, K., & Zhimomi, T. (2023). The future of work: AI, automation, 
and the changing dynamics of developed economies. 
https://doi.org/10.30574/wjarr.2023.18.3.1086  

Fletcher, J., Everatt, J., Subramaniam, Y. D. B., & Ma, T. (2023). Perceptions about innovative and 
traditional learning spaces: Teachers and students in New Zealand primary schools. New 
Zealand Journal of Educational Studies, 58(1), 133–151. 
https://doi.org/10.1007/s40841-023-00280-9  

Gao, R., Merzdorf, H. E., Anwar, S., Hipwell, M. C., & Srinivasa, A. R. (2024). Automatic assessment of 
text-based responses in post-secondary education: A systematic review. Computers and 

https://doi.org/10.1149/10701.12389ecst
https://doi.org/10.14569/ijacsa.2020.0110295
https://doi.org/10.14569/ijacsa.2020.0110295
https://doi.org/10.1080/19345747.2023.2191604
https://doi.org/10.1186/s41239-020-00218-x
https://doi.org/10.1016/j.caeai.2022.100068
https://doi.org/10.3390/app11125467
https://doi.org/10.3390/educsci13111091
https://doi.org/10.1186/s41239-023-00392-8
https://doi.org/10.36948/ijfmr.2023.v05i04.5955
https://doi.org/10.18178/ijiet.2022.12.7.1666
https://doi.org/10.1038/s41539-023-00174-x
https://doi.org/10.1111/jedm.12332
https://doi.org/10.1186/s41239-022-00362-6
https://doi.org/10.30574/wjarr.2023.18.3.1086
https://doi.org/10.1007/s40841-023-00280-9


International Journal of Research in STEM Education (IJRSE) 
ISSN 2721-2904 (online): Volume 6 Number 2 (2024): 50-60 

 

Unlocking the Potentials of Artificial Intelligence: A new Paradigm for Assessment in 21st Century Education 
Isaac Bamikole Ogunsakin & Temitope Babatimehin 

58 

Education. Artificial Intelligence, 6, 100206. 
https://doi.org/10.1016/j.caeai.2024.100206  

Gillani, N., Eynon, R., Chiabaut, C., & Finkel, KA. (2023). Unpacking the "Black Box" of AI in Education. 
https://doi.org/10.48550/arxiv.2301.01602 

Hopcan, S., Turkmen, G., & Polat, E. (n.d.). Exploring the artificial intelligence anxiety and machine 
learning attitudes of teacher candidates. 
https://eric.ed.gov/?q=Artificial+Intelligence&pr=on&ff1=dtySince_2023&id=EJ1421025  

Huang, A. Y., Lu, O. H., & Yang, S. J. (2023). Effects of artificial Intelligence–Enabled personalized 
recommendations on learners’ learning engagement, motivation, and outcomes in a 
flipped classroom. Computers and Education/Computers & Education, 194, 104684. 
https://doi.org/10.1016/j.compedu.2022.104684  

Huang, L. (2023). Ethics of Artificial Intelligence in Education: Student Privacy and Data Protection. 
https://doi.org/10.15354/sief.23.re202  

Ifenthaler, D. (2022). Automated Essay Scoring Systems. https://doi.org/10.1007/978-981-19-0351-
9_59- 1  

Jha, D., Rauniyar, A., Srivastava, A., Hagos, DH., Tomar, NK., Sharma, V., Keles, E., Zhang, Z., Demir, U., 
Topcu, AE., Yazidi, A., Haakegard, JE., & Bagcı, U. (2023). Ensuring Trustworthy Medical 
Artificial Intelligence through Ethical and Philosophical Principles. 
https://doi.org/10.48550/arXiv.2304.  

Jiang, R. (2022). How does artificial intelligence empower EFL teaching and learning nowadays? A 
review on artificial intelligence in the EFL context. 
https://doi.org/10.3389/fpsyg.2022.1049401  

Kaledio, P., Robert, A., & Frank, L. (2024). The impact of artificial intelligence on students’ learning 
experience. Social Science Research Network. https://doi.org/10.2139/ssrn.4716747  

Kamalov, F., & Gurrib, I. (2023). A New Era of Artificial Intelligence in Education. 
https://export.arxiv.org/pdf/2305.18303v1.pdf  

Kochmar, E., Vu, D. D., Belfer, R., Gupta, V., Serban, I. V., & Pineau, J. (2021). Automated Data-Driven 
generation of Personalized pedagogical interventions in intelligent tutoring Systems. 
International Journal of Artificial Intelligence in Education, 32(2), 323–349. 
https://doi.org/10.1007/s40593-021-00267-x  

Kooli, C., & Yusuf, N. (2024). Transforming Educational Assessment: Insights into the use of ChaTGPT 
and large language models in grading. International Journal of Human-computer 
Interaction, 1–12. https://doi.org/10.1080/10447318.2024.2338330  

Leger, KAJCPMJDGAOLASS. (2024). Multi-stakeholder Perspective on Responsible Artificial Intelligence 
and Acceptability in Education. https://arxiv.org/abs/2402.15027  

ligorea, I., Cioca, M., Oancea, R., Gorski, A., Gorski, H., & Tudorache, P. (2023). Adaptive Learning Using 
Artificial Intelligence in e-Learning: A Literature review. Education Sciences, 13(12), 
1216. https://doi.org/10.3390/educsci13121216  

Lin, C., Huang, A. Y. Q., & Lu, O. H. T. (2023). Artificial intelligence in intelligent tutoring systems toward 
sustainable education: a systematic review. Smart Learning Environments, 10(1). 
https://doi.org/10.1186/s40561-023-00260-y  

Lujak, M., Slavkovik, M., Lebis, A., Vermeulen, M., & Doniec, A. (2022). Objective Tests in Automated 
Grading of Computer Science Courses: An Overview. In Learning and analytics in 
intelligent systems (pp. 239–268). https://doi.org/10.1007/978-3-031-04662-9_12  

Ma, X., & Jiang, C. (2023). On the Ethical Risks of Artificial Intelligence Applications in Education and Its 
Avoidance Strategies. https://doi.org/10.54097/ehss.v14i.8868  

Maghsudi, S., Lan, A. S., Xu, J., & Van Der Schaar, M. (2021). Personalized education in the Artificial 
intelligence era: What to expect next. IEEE Signal Processing Magazine, 38(3), 37–50. 
https://doi.org/10.1109/msp.2021.3055032  

https://doi.org/10.1016/j.caeai.2024.100206
https://eric.ed.gov/?q=Artificial+Intelligence&pr=on&ff1=dtySince_2023&id=EJ1421025
https://doi.org/10.1016/j.compedu.2022.104684
https://doi.org/10.15354/sief.23.re202
https://doi.org/10.48550/arXiv.2304
https://doi.org/10.3389/fpsyg.2022.1049401
https://doi.org/10.2139/ssrn.4716747
https://export.arxiv.org/pdf/2305.18303v1.pdf
https://doi.org/10.1007/s40593-021-00267-x
https://doi.org/10.1080/10447318.2024.2338330
https://arxiv.org/abs/2402.15027
https://doi.org/10.3390/educsci13121216
https://doi.org/10.1186/s40561-023-00260-y
https://doi.org/10.1007/978-3-031-04662-9_12
https://doi.org/10.54097/ehss.v14i.8868
https://doi.org/10.1109/msp.2021.3055032


International Journal of Research in STEM Education (IJRSE) 
ISSN 2721-2904 (online): Volume 6 Number 2 (2024): 50-60 

 

Unlocking the Potentials of Artificial Intelligence: A new Paradigm for Assessment in 21st Century Education 
Isaac Bamikole Ogunsakin & Temitope Babatimehin 

59 

Mello, RF., Freitas, ELSX., Pereira, FD., Cabral, L D S., Tedesco, P., & Ramalho, G. (2023). Education in the 
age of Generative AI: Context and Recent Developments. 
https://doi.org/10.48550/arXiv.2309.  

Messer, M., Brown, N.C.C., Kolling, M., & Shi, M. (2024). Automated Grading and Feedback Tools for 
Programming Education: A Systematic review. ACM Transactions on Computing 
Education, 24(1), 1–43. https://doi.org/10.1145/3636515  

Miaojing, MMBNCCKMS. (2023, June 20). Automated Grading and Feedback Tools for Programming 
Education: A Systematic Review. https://arxiv.org/abs/2306.11722  

Michaeli, T., Seegerer, S., & Romeike, R. (2023). What Students Can Learn About Artificial Intelligence - 
Recommendations for K-12 Computing Education. 
https://export.arxiv.org/pdf/2305.06450v1.pdf  

Nayak, S., Agarwal, R., & Khatri, S. K. (2022). Automated Assessment Tools for grading of programming 
Assignments: A review. 2022 International Conference on Computer Communication and 
Informatics (ICCCI). https://doi.org/10.1109/iccci54379.2022.9740769  

Neji, W., Boughattas, N., & Ziadi, F. (2023). Exploring New AI-Based Technologies to Enhance Students’ 
Motivation. https://doi.org/10.28945/5149  

Ni, A., & Cheung, A. (2022). Understanding secondary students’ continuance intention to adopt AI-
powered intelligent tutoring system for English learning. 
https://doi.org/10.1007/s10639-022-11305-z  

Nkechi, A.A., Ojo, A.O., & Eneh, O.A. (2024). Impact of artificial intelligence in achieving quality 
education. In IntechOpen eBooks. https://doi.org/10.5772/intechopen.1004871  

Nguyen, A., Ngo, H N., Hong, Y., Dang, B., & Nguyen, BT. (2022). Ethical principles for artificial 
intelligence in education. Springer Science Business Media, 28(4), 4221-4241. 
https://doi.org/10.1007/s10639-022-11316-w  

Ober, TM., Lehman, B., Gooch, R., Oluwalana, O., Solyst, J., Phelps, G., & Hamilton, L S. (2023). Culturally 
Responsive Personalized Learning: Recommendations for a Working Definition and 
Framework. https://doi.org/10.1002/ets2.12372  

Ojha, S., Narendra, A., Mohapatra, S., & Misra, I. (2023). From Robots to Books: An Introduction to 
Smart Applications of AI in Education. https://export.arxiv.org/pdf/2301.10026v1.pdf  

Onesi-Ozigagun, N.O., Ololade, N.Y.J., Eyo-Udo, N.N.L., & Ogundipe, N.D.O. (2024). REVOLUTIONIZING 
EDUCATION THROUGH AI: a COMPREHENSIVE REVIEW OF ENHANCING LEARNING 
EXPERIENCES. International Journal of Applied Research in Social Sciences, 6(4), 589–
607. https://doi.org/10.51594/ijarss.v6i4.1011  

Rane, N., Choudhary, S., & Rane, J. (2023). Education 4.0 and 5.0: Integrating Artificial Intelligence (AI) 
for personalized and adaptive learning. Social Science Research Network. 
https://doi.org/10.2139/ssrn.4638365  

Rizvi, M. (2023). Investigating AI-Powered Tutoring Systems that Adapt to Individual Student Needs, 
Providing Personalized Guidance and Assessments. The Eurasia Proceedings of 
Educational & Social Sciences:, 31, 67–73. https://doi.org/10.55549/epess.1381518  

Rozman, M., Tominc, P., & Vrecko, I. (2023). Building skills for the future of work: Students’ 
perspectives on emerging jobs in the Data and AI Cluster through artificial intelligence in 
education. https://doi.org/10.54517/esp.v8i2.1670  

Salam, M.A., El-Fatah, M.A., & Hassan, N. F. (2022). Automatic grading for Arabic short answer 
questions using optimized deep learning model. PloS One, 17(8), e0272269. 
https://doi.org/10.1371/journal.pone.0272269  

Santos, RDS., Lima, L F D., & Magalhaes, C V C. (2023). The Perspective of Software Professionals on 
Algorithmic Racism. https://doi.org/10.1109/esem56168.2023.10304856  

Saputra, I., Astuti, M., Sayuti, M., & Kusumastuti, D I. (2023). Integration of Artificial Intelligence in 
Education: Opportunities, Challenges, Threats and Obstacles. A Literature Review. 
https://doi.org/10.33022/ijcs.v12i4.3266  

https://doi.org/10.48550/arXiv.2309
https://doi.org/10.1145/3636515
https://arxiv.org/abs/2306.11722
https://export.arxiv.org/pdf/2305.06450v1.pdf
https://doi.org/10.1109/iccci54379.2022.9740769
https://doi.org/10.28945/5149
https://doi.org/10.1007/s10639-022-11305-z
https://doi.org/10.5772/intechopen.1004871
https://doi.org/10.1007/s10639-022-11316-w
https://doi.org/10.1002/ets2.12372
https://export.arxiv.org/pdf/2301.10026v1.pdf
https://doi.org/10.51594/ijarss.v6i4.1011
https://doi.org/10.2139/ssrn.4638365
https://doi.org/10.55549/epess.1381518
https://doi.org/10.54517/esp.v8i2.1670
https://doi.org/10.1371/journal.pone.0272269
https://doi.org/10.1109/esem56168.2023.10304856
https://doi.org/10.33022/ijcs.v12i4.3266


International Journal of Research in STEM Education (IJRSE) 
ISSN 2721-2904 (online): Volume 6 Number 2 (2024): 50-60 

 

Unlocking the Potentials of Artificial Intelligence: A new Paradigm for Assessment in 21st Century Education 
Isaac Bamikole Ogunsakin & Temitope Babatimehin 

60 

Sarfaraz, S., Khurshid, Z., & Zafar, M S. (2023). Use of artificial intelligence in medical education: A 
strength or an infirmity. https://doi.org/10.1016/j.jtumed.2023.06.008 

Shaik, T., Tao, X., Li, Y., Dann, C., McDonald, J., Redmond, P., & Galligan, L. (2022). A review of the trends 
and challenges in adopting natural language processing methods for Education Feedback 
analysis. IEEE Access, 10, 56720–56739. https://doi.org/10.1109/access.2022.3177752  

Singh, N., Gunjan, V. K., Mishra, A. K., Mishra, R. K., & Nawaz, N. (2022). Tutor: a Custom-Tailored 
Intelligent Tutoring System and Sustainable Education. Sustainability, 14(7), 4167. 
https://doi.org/10.3390/su14074167  

St-Hilaire, F., Vu, D., DO, Frau, A., Burns, N., Faraji, F., Potochny, J., Robert, S., Roussel, A., Zheng, S., 
Glazier, T., Romano, J. V., Belfer, R., Shayan, M., Smofsky, A., Delarosbil, T., Ahn, S., Eden-
Walker, S., Sony, K., Ching, A. O. 

Kochmar, E. (2022). A new era: intelligent tutoring systems will transform online learning for millions. 
arXiv.org. https://arxiv.org/abs/2203.03724  

Suryanarayana, K., Kandi, V. P., Pavani, G., Rao, A. S., Rout, S., & Krishna, T. S. R. (2024). Artificial 
intelligence enhanced digital learning for the sustainability of education management 
system. Journal of High Technology Management Research, 35(2), 100495. 
https://doi.org/10.1016/j.hitech.2024.100495  

Thinakaran, R., & Chuprat, S. (2022, January 1). Students’ Characteristics of Student Model in 
Intelligent Programming Tutor for Learning Programming: A Systematic Literature 
Review. https://doi.org/10.14569/ijacsa.2022.0130778  

Troussas, C., Krouska, A., & Virvou, M. (2021). A multilayer inference engine for individualized tutoring 
model: adapting learning material and its granularity. Neural Computing & Applications, 
35(1), 61–75. https://doi.org/10.1007/s00521-021-05740-1  

Wang, N., & Lester, J C. (2023, June 1). K-12 Education in the Age of AI: A Call to Action for K-12 AI 
Literacy. https://doi.org/10.1007/s40593-023-00358-x  

Yalcinalp, S., Turkoglu, H., Koc, S. E., & Ersoy, H. (2024). Utilization of Artificial Intelligence in 
Education: A Perspective on Learning Strategies. In IntechOpen eBooks. 
https://doi.org/10.5772/intechopen.1005086  

Yenduri, G., Kaluri, R., Rajput, D S., Lakshmanna, K., Gadekallu, T R., Mahmud, M., & Brown, D J. (2023). 
From Assistive Technologies to Metaverse—Technologies in Inclusive Higher Education 
for Students with Specific Learning Difficulties: A Review. 
https://doi.org/10.1109/access.2023.3289496  

Yfantidou, S., Sermpezis, P., Vakali, A., & Baeza–Yates, R. (2023). Uncovering Bias in Personal 
Informatics. https://doi.org/10.5281/zenodo.8113036  

Yim, IHY., & Su, J. (2024). Artificial intelligence (AI) learning tools in K-12 education: A scoping review. 
https://doi.org/10.1007/s40692-023-00304-9  

Zhai, X., Chu, X., Chai, C S., Jong, M S., Starcic, A I., Spector, M., Liu, J., Jing, Y., & Li, Y. (2021). A Review of 
Artificial Intelligence (AI) in Education from 2010 to 2020. 
https://doi.org/10.1155/2021/8812542  

Zhang, L., & Yu, X. (2021). Intelligent retrieval method of mobile learning resources in the intelligent 
higher education system. International Journal of System Assurance Engineering and 
Management, 13(6), 3079–3091. https://doi.org/10.1007/s13198-021-01455-7  

https://doi.org/10.1109/access.2022.3177752
https://doi.org/10.3390/su14074167
https://arxiv.org/abs/2203.03724
https://doi.org/10.1016/j.hitech.2024.100495
https://doi.org/10.14569/ijacsa.2022.0130778
https://doi.org/10.1007/s00521-021-05740-1
https://doi.org/10.1007/s40593-023-00358-x
https://doi.org/10.5772/intechopen.1005086
https://doi.org/10.1109/access.2023.3289496
https://doi.org/10.5281/zenodo.8113036
https://doi.org/10.1007/s40692-023-00304-9
https://doi.org/10.1155/2021/8812542
https://doi.org/10.1007/s13198-021-01455-7

