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Abstract 

Artificial Intelligence (AI) and Machine Learning (ML) are being integrated into research and education with 
never-before-seen opportunities but come with several intricate ethical challenges. With these technologies playing a 
greater role in knowledge production, it becomes increasingly important to address issues of algorithmic bias and 
data privacy, as well as the ethical implications accompanying AI-driven decision-making. While AI and ML are 
becoming more prominent in academic research, there is a noticeable lack of clear-cut ethical guidelines to address 
their deployment. Ethical considerations on AI and ML in academia analysis of a guidance document—this 
article is focused on the ethical dimensions. It highlights the significance of responsible usage and the necessity of 
explicit rules while using AI or ML tools.  

Examining present methods as well as possible dangers from unrestricted AI applications—like prejudice 
persistence and degradation of academic integrity—are all part of the discussion. The study suggests a set of moral 
standards that are adapted to the particular requirements of the academic community, emphasising the values of 
openness, responsibility, and equity. The goal of the study is to promote a more moral and knowledgeable approach 
to AI and ML by addressing these issues. It ensures that the fundamental principles of education and research are 
upheld rather than compromised by their assimilation into academia. 
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1. Introduction  

The incorporation of Artificial Intelligence (AI) and Machine Learning (ML) into research and 
education is quickly growing, revealing transformational patterns and applications. These 
technologies are simplifying administrative duties, improving individualised learning experiences, 
and changing educational approaches. By evaluating student data to adjust instructional material 
and pacing, AI and ML enable personalised learning, catering to a variety of learning preferences 
and eventually enhancing results (Jian, 2023). Furthermore, by assessing student data, AI-
powered learning analytics is essential for improving educational outcomes and guiding 
instructional strategies (Brown & Kauchak, 2013). Additionally, researchers may find patterns 
and insights in large datasets by using AI-powered technologies, which promote creative 
discoveries and advances knowledge in a variety of fields.  

                                                           
1 Shimurali Sachinandan College of Education, Shimurali, Nadia, West Bengal – 741248 
Email: sambhu.halder@ssce.ac.in 
2 Ushangini College of Education for Women,  Kuli-Chowrasta, P.O. Kuli-Kandi, Murshidabad – 742168  
Email: sujit.sarkar01986@gmail.com 



1.1. Key Trends in AI and ML in Education 

 Adaptive Learning and Personalisation: According to Goksel and Bozkurt (2019), 
artificial intelligence (AI) enables personalised learning experiences by adjusting 
information to suit individual learning preferences, which enhances student engagement 
and results.  

 Automation of Administrative Tasks: AI technologies are being utilised more and 
more to automate attendance monitoring and grading, freeing up teachers to concentrate 
on instruction (Kaur et al., 2020).  

 Innovations in Higher Education: AI is being used to provide virtual courses and 
personalised learning materials, which encourage a more adaptable learning environment 
(Kaur et al., 2020).  

The application of AI and ML in education has enormous potential, but there are still obstacles 
to overcome, such as the requirement for strong IT infrastructure and teacher preparation to 
successfully incorporate these technologies into current curricula. A branch of artificial 
intelligence (AI) called machine learning (ML) allows robots to learn from data with little 
assistance from humans. By using AI in medication development, biological and 
biotechnological discoveries, and public health responses like predicting infectious disease 
outbreaks, researchers are expanding our understanding. Education is becoming more intelligent 
and adaptable as a result of the integration of AI and ML to evaluate student conduct during 
online assessments and to change teaching strategies. Educational institutions are using big data, 
AI, and ML to strengthen procedures and involve under-represented students in a workforce 
that is changing. 

Figure 1 emphasises the necessity of balancing AI and machine learning in research and 
education. It addresses possible concerns such as algorithmic bias and data privacy breaches 
while upholding key academic ideals such as openness, accountability, and fairness in an AI-
driven environment. 

 

Figure 1: Ethical AI in Education and Research: A Balancing Act 



There are certainly several additional uses for AI. AI has widely penetrated practically every field 
of research and education. Although these AI models have the potential to be disruptive in the 
exploration of new tools and discoveries, this kind of approach might, regrettably, drive other 
professionals to the sidelines. The application of AI models in research and education requires a 
far more comprehensive strategy for the benefit of the general public in both developed and 
developing nations. In this regard, it's critical to initiate conversations on the moral use of AI, 
particularly in research and teaching. The unavoidable problem is how to make sure that the 
advantages and effects of AI are distributed fairly and morally among the many individuals and 
viewpoints.  

2. Literature Review 

The ethical uses of machine learning and AI in research and education are diverse and cover 
both the advantages and difficulties of these technologies. AI can improve educational results by 
conducting automated assessments and providing more personalised learning experiences 
(Akgun & Greenhow, 2021). However, as the use of AI raises questions about its effects on 
human well-being and the possibility of bias in decision-making processes, ethical issues are 
crucial (Kazim & Koshiyama, 2021; Kuipers, 2020). Creating moral AI apps that put student 
safety and fair access to educational materials first is essential. 

Academic institutions must create a thorough framework that tackles the moral challenges of AI 
and ML in order to create and execute efficient ethical frameworks for the appropriate use of 
these technologies in research and instruction. For this framework to be reliable and applicable 
in a variety of settings, it should be based on both theoretical and methodological principles 
(Dameski, 2018; Zenil, 2018). Researchers can promote responsible behaviours that are 
consistent with social norms by including ethical concerns in the development and use of 
machine learning models (Malhotra, Kotwal, & Dalal, 2018). 

Additionally, by incorporating ethical principles into AI research, hazards connected to its 
application in educational institutions may be reduced, providing that these technologies enhance 
human lives and promote inclusive learning environments (Heilinger, 2022). As Routh and 
Halder (2022) argue, including ethical ideals in education is vital for character development and 
the critical thinking required to negotiate complicated challenges such as the moral implications 
of AI in academic contexts. The effects of technological advancements like artificial intelligence 
(AI) might exacerbate the sociocultural disparity seen in educational institutions if they are not 
supported by a solid ethical framework. Finally, in order to ethically traverse the intricacies of 
new technologies, educators and researchers must have a thorough knowledge of AI ethics 
(Kazim & Koshiyama, 2021; Kuipers, 2020). 

Consequently, there is a significant research gap in formulating customised ethical frameworks 
for AI and ML that take into account the unique difficulties faced by marginalised people and 
varied educational environments. 

3. Objectives 

The purpose of this study is to examine moral issues and provide practical advice on how to 
formulate ethical frameworks that are appropriate for educational institutions (figure 2). The 
following summarises are the objectives of the study:  

i) To investigate the ethical issues brought about by the application of AI and ML in 
both academia and research, with an emphasis on topics like algorithmic prejudice, 
data privacy, and AI-driven decision-making.  

ii) To examine current academic ethical frameworks and norms and pinpoint any gaps 
that must be filled for the proper application of AI and ML technology.  



iii) To provide a set of moral guidelines with a focus on fairness, accountability, 
transparency, and responsible AI use that are adapted to the particular requirements 
of academia.  

iv) To encourage the formulation of clear regulations and standards for the application 
of AI and ML in research and instruction, providing that these tools uphold 
academic integrity and fair outcomes.  

v) To promote a more moral and knowledgeable approach to the incorporation of AI 
and ML in academia, striking a balance between technical advancement and 
fundamental educational principles.  

 

Figure 2: Ethical Frameworks for AI and ML in Education 

4. Methodology 

To investigate the ethical implications of AI and ML in research and education, a multi-step 
technique was used in this study. A thorough literature review of current ethical standards, 
regulations, and case studies from educational and research institutions is the first step in the 
process. Important ethical challenges are highlighted in this paper, such as algorithmic bias, data 
privacy issues and problems with fairness and openness in AI-driven decision-making. The 
usefulness and applicability of contemporary ethical frameworks were assessed using content 
analysis, with an emphasis on educational environments. The results of the review were 
combined to formulate a framework that fills in the gaps in existing rules and regulations to 
develop a set of ethical standards. The framework was validated through expert opinions from 
educators and AI ethicists. This meticulous methodology makes it possible for the study to 
provide a comprehensive, fact-based contribution to the continuing discussion on the moral use 
of AI and ML in higher education. 

5. Ethical Challenges in the Integration of AI and ML  

Significant progress has been made in research and education as a result of the integration of AI 
and ML. However, there are also ethical challenges with algorithmic prejudice, data privacy, and 
AI-driven decision-making (figure 3). Fairness, openness, and confidence in the use of AI and 
ML depend on resolving these problems. Stakeholders, including academics, educators, 
legislators, technologists, and communities impacted by these developments, must collaborate to 
create frameworks for responsible usage that prioritise ethical norms alongside innovation. 



 

Figure 3: Ethical Challenges in the Integration of AI and ML 

5.1. Algorithmic Bias and Fairness 

An important ethical issue in AI and ML is algorithmic bias, which occurs when judgements 
made by AI algorithms disproportionately impact particular populations. Training data that 
reinforces social biases is one example of how data biases may provide biased results. This may 
lead to unfair outcomes in research findings, employment procedures, or educational evaluations. 
To overcome this, ethical algorithms are presented to direct machine learning procedures and 
resolve ethical dilemmas brought on by the implementation of AI systems. However, the 
following are the main concerns regarding algorithmic bias:  

a) AI systems that are trained on biased datasets may reinforce current disparities and treat 
students unfairly (Barnes & Hutson, 2024).  

b) Using a variety of datasets and following ethical standards are two ways to reduce 
prejudice (Barnes & Hutson, 2024; Rajkumar et al., 2024).  

Bias in AI systems can impact how students’ accomplishments are evaluated in educational 
institutions, resulting in unfair resource distribution and grading practices. Biased artificial 
intelligence (AI) systems can also affect research priorities, funding recipients, and even peer 
review results. In addition to objective data, ongoing monitoring is necessary for maintaining 
fairness in AI systems and stopping discriminatory practices from being reinforced. 

5.2. Data Privacy and Security 

Large datasets are necessary for AI and ML systems, which creates privacy and security issues, 
particularly in academic research and education where sensitive data is used. Because breaches 



might result in serious harm, protecting personal data from abuse or unauthorised access 
presents an ethical problem. To resolve this, the following issues should be considered:  

a) Privacy must come first in the gathering and use of student data, maintaining legal 
compliance (Sywelem & Mahklouf, 2024).  

b) To promote confidence, organisations should adopt open and honest data management 
procedures (Rajkumar et al., 2024).  

The data collected by AI systems poses questions about ownership and permission, especially in 
the context of education. Unexpected uses of student performance data might have an effect on 
their chances for the future. Clear usage guidelines and robust data protection procedures are 
essential for building confidence and preserving privacy. Transparency must be given top priority 
in educational institutions so that parents and students are completely aware of how their data is 
gathered, stored, and analysed. 

5.3. Ethical Implications of AI-Driven Decision-Making 

There are ethical issues with AI-based decision-making in research and education, especially in 
relation to openness and accountability. Because AI systems frequently operate as ―black boxes,‖ 
it might be challenging to comprehend their logic. This ambiguity may cause misunderstandings 
over responsibility for errors or skewed outcomes. AI-driven decisions in education, such 
as automated admissions or grading, can have a big influence on students’ academic careers and 
prospects for the future. AI systems have the potential to influence research emphasis, data 
analysis, and publication procedures, endangering the integrity of these domains. In this context, 
the following supervision and accountability are of utmost importance:  

a) AI decision-making processes require transparent accountability procedures (Dabis & 
Csáki, 2024).  

b) According to Dabis and Csáki (2024), human supervision is necessary to uphold ethical 
norms and ensure that AI technologies improve academic integrity rather than 
compromise it.  

Some contend that, with adequate management, the advantages of AI—such as tailored learning 
and improved academic support—may exceed the hazards, even though these ethical issues are 
crucial. To strike a balance between innovation and ethical responsibility, proactive tactics and 
constant attention are crucial (Barnes & Hutson, 2024). 

Implementing AI systems that are not just effective but also responsible and transparent is 
important to reducing these ethical dilemmas. To make sure that AI-driven judgements are 
reasonable, fair, and subject to human review, clear criteria must be put in place. This will 
guarantee that the use of AI and ML in research and education upholds ethical norms rather 
than undermines them. 

6. Current Ethical Guidelines and Frameworks in Academic Research 

Several ethical frameworks have been created to direct the proper use of AI and ML 
technologies as they continue to impact research and education. The current rules do, however, 
nonetheless have shortcomings, particularly when it comes to handling the particular difficulties 
presented by AI systems. To handle the complexity of AI and ML, this part will examine the 
current ethical guidelines in academic research and pinpoint areas that require further direction. 



 

Figure 4: Ethical Guidelines for Integrating AI in Academic Research 

6.1. Existing Ethical Frameworks and Principles 

Current AI and ML ethical frameworks address prejudice and fairness using a variety of tactics 
meant to encourage just decision-making. Transparency, accountability, and the incorporation of 
ethical issues at every stage of the AI lifecycle are all emphasised by these frameworks. Among 
the main strategies are:  

6.1.1. Ethical Integration in Development  

a) To reduce prejudice, ethical norms should be incorporated throughout the software 
development process (Verma et al., 2024).  

b) Establishing interdisciplinary groups with ethicists to guarantee adherence to moral 
principles (Sandfreni & Bansal, 2024).  

6.1.2. Fairness Metrics  

a) Applying Decisional Value Scores (DVS) to evaluate AI judgements quantitatively for 
fairness and transparency (Waters et al., 2024).  

b) Using a variety of datasets to lessen the biases that are already present in AI models 
(Barnes & Hutson, 2024).  

6.1.3. Ongoing Evaluation and Adjustment  

a) Constant assessment of the social effects of AI and input from stakeholders to modify 
ethical frameworks (Sandfreni & Bansal, 2024).  

b) Promoting strict governance and policy control in order to establish a moral AI 
ecosystem (Barnes & Hutson, 2024).  

Although these frameworks offer a methodical way to deal with prejudice, there are still issues 
with making sure they are applied effectively across different industries, which emphasises the 
necessity of constant attention to detail and adjustment to changing ethical issues in AI and ML 
systems. 

To ensure the proper use of AI in academic research, a number of organisations and universities 
have established ethical standards. For example, AI systems are now subject to general research 
ethical concepts including beneficence, non-maleficence, autonomy, and fairness. Transparency, 
accountability, and equity in AI systems are promoted by important ethical principles such as the 



U.S. Department of Defense's AI Ethics Principles and the European Commission's Ethics 
Principles for Trustworthy AI (Board, 2019). 

Similar to how institutional review boards (IRBs) must approve research involving human 
people, several universities and research organisations now mandate that AI projects go through 
ethical review processes. These studies concentrate on making sure AI tools are applied in ways 
that protect privacy, advance equitable results, and cause no harm to people or communities. 
The function of IRBs in regulating ethical issues has been thoroughly investigated in social 
computing research, bringing to light both their importance and constraints in dealing with 
changing issues (Vitak, Proferes, Shilton, & Ashktorab, 2017). 

However, even if these frameworks offer helpful broad direction, they frequently overlook the 
particular ethical issues that are particular to AI and ML systems in scholarly research. For 
instance, current ethical guidelines could not adequately address problems about algorithmic 
decision-making or the long-term effects of AI on research integrity. 

6.2. Gaps and Limitations in Existing Guidelines  

The mainstream deployment of AI and ML technologies is hampered by numerous major gaps 
and limitations in existing standards. These include difficulties in bringing practitioners' 
Responsible AI (RAI) ideals into alignment, a lack of uniform reporting criteria, and inadequate 
attention to certain groups, such as children. Important concerns include: 

6.2.1. Absence of Global Reporting Standards 

a) Issues with validity and repeatability arise from variations in reporting requirements 
among AI studies (Kolbinger et al., 2024). 

b) Inconsistent recommendations affect patient outcomes by impeding the successful 
integration of AI techniques into clinical applications (Kolbinger et al., 2024). 

6.2.2. Inadequate Attention to Vulnerable Groups 

a) The special requirements of children are frequently disregarded by current AI/ML 
applications, especially in lower and middle-income countries (LMICs) (Muralidharan et 
al., 2024). 

b) Research that is inclusive and addresses the vulnerability of particular groups is necessary 
(Muralidharan et al., 2024). 

6.2.3. Difficulties in Applying AI Responsibly 

a) Conflicting institutional systems make it challenging for practitioners to co-produce RAI 
values (Varanasi & Goyal, 2023). 

b) Poor decision-making results from an emphasis on forecast accuracy that frequently 
obscures the significance of utility evaluation (Bontempi, 2023). 

Although these disparities pose serious difficulties, they also emphasise the necessity of all-

encompassing frameworks that incorporate openness, inclusiveness, and ethical monitoring in AI 

research to guarantee that technologies are advantageous and fair for all populations (Ferdaus et 

al., 2024). 

Furthermore, the creation of ethical frameworks is not keeping up with the rapid progress of AI 
technology. This puts researchers and educators in a position where they could use new AI 
capabilities without fully comprehending the ethical ramifications in the long run. Additionally, a 
lot of current standards concentrate only on data security and privacy, ignoring more 
fundamental issues like the moral ramifications of automated decision-making or the possible 
loss of academic autonomy brought on by an excessive dependence on AI systems. 



More detailed, practical ethical rules that take into account the subtleties of integrating AI and 
ML in research and teaching are desperately needed to solve these shortcomings. To guarantee 
that ethical frameworks change in tandem with technical breakthroughs, the development of 
these rules necessitates cooperation between AI specialists, ethicists, and academic institutions. 

7. The Need for Clear Ethical Guidelines  

To manage the potential risks connected to the use of AI and ML technologies in research and 
education, robust ethical frameworks are required. If there are no explicit and comprehensive 
guidelines in place, using these technologies might have unanticipated consequences like 
jeopardising academic integrity or increasing inequality. The application of AI and ML in 
academic settings raises certain ethical concerns that must be addressed to ensure responsible 
use. Important issues include algorithmic bias, data privacy, accountability, and the impact on 
academic integrity. Addressing these problems is crucial to establishing an equitable learning 
environment. Figure 5 illustrates the need to define precise ethical guidelines for using AI and 
ML in educational institutions. 

 

Figure 5: The Need for Clear Ethical Guidelines for AI and ML Use in Education 

7.1. Significance of Responsible Usage 

There are several advantages to using ethical AI and ML in educational institutions, which 
improve student learning and operational effectiveness. In the end, these technologies will 
improve feedback systems, expedite administrative duties, and personalise instruction, which will 
increase student results and instructor efficacy. Important advantages include: 
7.1.1. Personalised Learning 

a) AI can adapt learning materials to each student's unique preferences, giving them 
individualised attention (Bibi, 2024).  

b) Intelligent progress tracking and customised learning strategies assist in meeting the 
various demands of students (Bobro, 2024).  

7.1.2. Increased Administrative Efficiency 
a) Teachers may concentrate more on instruction and less on administrative responsibilities 

when AI automates repetitive work (Tarisayi, 2023).  
b) b) Data analysis tools and chatbots simplify resource management and communication 

(Tarisayi, 2023).  



7.1.3. Ethical Considerations 
a) In order to address potential biases and privacy problems, responsible AI deployment 

places a strong emphasis on openness, accountability, and fairness (Leta & Vancea, 
2023).  

b) Creating ethical frameworks guarantees that AI advances learning objectives without 
endangering the well-being of students (Bibi, 2024).  

Even though AI has many advantages for education, its full potential must be realised by 
carefully navigating obstacles such as ethical quandaries and opposition to innovation (Bobro, 
2024).  

Recognising the limitations of these technologies is another aspect of using AI responsibly. Since 
AI models are only as good as the data they are trained on, relying too much on them without 
human supervision may result in immoral or incorrect conclusions. As a result, using AI 
responsibly necessitates striking a balance between using its potential and preserving human 
oversight over important academic choices.  

7.2. Importance of Explicit Rules and Regulations 

There are several advantages to integrating AI and ML in educational environments, including 
increased administrative effectiveness and adherence to study rules. By guaranteeing regulatory 
compliance and enabling collaborative modification of study materials, AI systems can expedite 
the developing curriculum (Heyde et al., 2023). AI also facilitates adaptive assessments and 
personalised learning, both of which can improve academic results (Tzoneva, 2023). However, 
there are challenges, such as the possibility of strengthening current inequalities in educational 
institutions and ethical issues about data privacy (Cuellar & Huq, 2022). Furthermore, in order to 
prevent unforeseen repercussions like bias in decision-making processes, the use of AI needs to 
be properly planned (Nur et al., 2024). The training and validation of AI models used in research 
is one important area where clear restrictions are required. Before AI models are used in 
academic research, guidelines should require that they undergo extensive testing for accuracy, 
fairness, and potential biases. This can be accomplished by requiring researchers to show that 
their models adhere to ethical norms during routine audits of AI systems. All things considered, 
even if AI and ML provide chances for innovation in education, integrating them calls for a well-
rounded strategy to reduce risks and maximise advantages. 

The ethical implications of AI should be taught to researchers, educators, and students in 
addition to technical rules. To ensure that academic communities are aware of both the benefits 
and the hazards involved with AI and ML technologies, universities and research institutes 
should provide training on their ethical usage. By doing this, academics will be better prepared to 
handle the difficulties presented by new technologies and promote a culture of ethical AI use. 

Furthermore, the use of AI in education, especially in student assessments and performance 
evaluations, has to be governed by explicit regulations. AI algorithms should never take the place 
of human judgment when making critical decisions that might affect students' academic futures. 
Rather, these instruments ought to be utilised to assist educators by offering them valuable 
perspectives while guaranteeing that human decision-making is retained.  

8. Conclusion and Future Directions 

Although there are many opportunities for using AI and ML in research and education, there are 
also significant ethical concerns. Establishing unambiguous ethical standards that encourage 
responsible usage, transparency and equality is crucial to maximise the benefits of new 
technologies while lowering their hazards. These frameworks should be developed by 
educational institutions on their initiative, promoting collaboration between educators, ethicists, 
and AI developers. This cooperative method can serve as a stand-in for an atmosphere that 



promotes innovation while taking ethics into account, demonstrating that advances in AI benefit 
society. 

Future research should focus on improving and broadening existing ethical guidelines to address 
the unique problems posed by AI and ML. This entails establishing more precise rules about 
algorithmic fairness, data privacy, and the significance of human review in AI-based judgements. 
The academic community can guarantee that AI and ML contribute to a more equitable and 
responsible future in research and education by strongly addressing these ethical issues. 
Encouraging students to debate these ethical issues will also enable the upcoming generation of 
practitioners and researchers to place a higher value on honesty and responsibility in their work. 
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