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Abstract                                                                     
Background/purpose. With the advent of Artificial Intelligence (AI), it 
has become possible to invent computer systems that can perform 
human-like processes to tackle large data and solve complex 
problems. AI has manifested itself in the field of education through 
several technologies such as intelligent tutoring systems, adaptive 
teaching/learning, large-scale assessment and evaluation designs, 
predictive modeling and learning analytics, educational games. AI has 
incrementally begun to transform the ways teachers teach, students 
learn, and schools function with inevitable implications for school 
management and leadership.  
Materials/methods. This study aims to focus on these implications 
through highlighting possible contributions of AI-based innovations 
to school leadership and management based on a comprehensive 
review of early evidence. 
Practical implications. With its capability to process large datasets, 
engage in human-like cognition, thinking, and conversation, make 
decisions, and execute actions by this means, AI technologies offer 
several opportunities to improve school-wide leadership, practice 
open management based on the principles of transparency, 
participation, and digital skills, create the required synergy to achieve 
ever-changing educational goals by integrating teachers, students, 
and parents into educational processes. These technologies have 
also proven their capacity to help school leaders manage various 
technical tasks ranging from the management of food/transportation 
services, supply of instructional materials, human resource 
management, security, and student information processing. AI also 
enables learning analytics, or educational data mining, which allows 
for taking preventive actions and providing customized education by 
obtaining comprehensive data from students’ educational activities 
across a period. 
Conclusion. It is undeniable that the integration of AI-based digital 
technologies bears several opportunities and challenges for adapting 
the functioning of schools to the new conditions in the interest of 
students, teachers, and other stakeholders. 

 

https://universitepark.com.tr/indexeng.asp?universitepark=10
http://www.edupij.com/
http://edupij.com/
https://doi.org/10.22521/edupij.2024.131.1
mailto:turgut.karakose@dpu.edu.tr
http://creativecommons.org/licenses/by/4.0
http://www.edupij.com/
https://orcid.org/0000-0003-0346-8154
https://orcid.org/0000-0001-9406-8361


                                                                                   Karakose and Tülübaş | 8 

https://doi.org/10.22521/edupij.2024.131.1 Published online by Universitepark Press  

1. Introduction   

The term artificial intelligence (AI) is often used as a generic term that refers to a collection of 
several digital technologies such as machine/deep learning, data mining, natural language 
processing, and neural networks, all of which serve the purpose of creating computing systems that 
can perform human-like processes like cognition, sensing, synthesis, and understanding of large 
data in order to solve complex problems (Baker & Smith, 2019; Chatterjee & Bhattacharjee, 2020). 
Although the idea of AI dates back to the 50s when Turing (1950) asked whether machines could 
imitate human intelligence and action, AI has just recently become the trigger of many digital 
innovations that are rapidly transforming personal, organizational, and societal operations (Bhatta, 
2021; Stone, 2019). Considering the unprecedented breakthroughs in the world of AI, it is 
estimated that AI could contribute $15.7 trillion to the global economy by 2030 and could eliminate 
85 million jobs while creating 97 million new ones by 2025 (Jovanovic, 2021). As a result, it would 
not be too early to state that AI has already ‘established itself as a transformative force in a wide 
range of industries, including education’ (Kamalov et al., 2023).   

AI has manifested itself in the field of education through several technologies such as intelligent 
tutoring systems, adaptive teaching/learning, large-scale assessment and evaluation designs, 
predictive modeling and learning analytics, educational games, virtual/augmented reality, and 
several other forms of AI-assisted/enhanced instruction (Guan et al., 2020). Research has so far 
evidenced that AI could improve the learning environment through stimulating enthusiasm, 
enhancing the creativity of teachers and students, promoting better classroom management, or 
supporting customized learning (Colchester et al., 2017; Huang et al., 2021; Papadakis et al., 2024; 
Wang, 2021). The latest development in the AI world, the generative AI, has become central to 
discussions over AI-integrated education, particularly after the launch of ChatGPT, an AI-based large 
language model that is capable of engaging in human-like conversations to discuss or solve various 
complex questions (Chen et al., 2020; Fullan et al., 2023). Similarly, the conditions of the COVID-19 
pandemic initiated a rapid increase in the use of such digital technologies such as virtual online 
classrooms and social media platforms (Harris & Jones, 2020), which has begun to redefine and 
alter the nature of learning and teaching irreversibly (García et al.2023).  

In a nutshell, AI has incrementally begun to transform the ways teachers teach, students learn, 
and schools function (Kamalov et al., 2023), which has inevitable implications for school 
management and leadership in the new age. It is undeniable that the integration of these digital 
technologies bears several opportunities and challenges for adapting the functioning of schools to 
the new conditions in the interest of students, teachers, and other stakeholders (Chernov & 
Chernova, 2019; Mishra et al., 2016). Therefore, ‘the question is not anymore whether AI will play a 
role in leadership’ (Van Quaquebeke & Gerpott, 2023, p. 272), the question is what new roles are 
being assigned to today’s school leaders ‘to prepare the next generation of students for a future in 
which AI is an increasingly important part of their lives’ (Fullan et al, 2023, p.3). 

2. Literature Review   

2.1. The Typology of AI Technologies  

Three main capabilities of AI stand in the literature; data analysis and learning, human-like 
thinking/cognition, and sensing emotions. These capabilities are also categorized under several 
typologies with a focus on the type of intelligence, the technologies used to design them, and their 
specific functions (Benbya et al., 2020).  

According to their type of intelligence, these systems are classified into artificial narrow 
intelligence (capable of focusing only one domain without making any transfer between different 
domains), artificial general intelligence (equipped with human-level cognition and skill set), and 
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artificial superintelligence (evolutionary and complex system exceeding human-level cognition and 
capacity – yet to be reached) (Chernov & Chernova, 2019). According to the technology embedded, 
AI systems are referred to by terms like machine learning (deep/reinforcement learning), natural 
language processing (e.g. chatbots), and automated and robotic technologies (Jarrahi, 2018). 
Depending on their functions, AI systems fall into four main categories: conversational (capable of 
engaging in human-like conversations, both voice and text-based such as repetitive client queries or 
chatbots), biometric (those systems that can capture people’s fingerprints, facial images, retinas, or 
hand geometry as well as their behavioral traits like the use of voice or gestures), algorithmic 
(capable of making decisions and executing actions by processing a predefined set of instructions 
and large volumes of data, mostly via machine/deep learning), and robotic (physical robots that can 
assist people to perform complex or automated tasks (Benbya et al., 2020). 

AI is also currently used to enhance the capacity of statistical analysis through allowing more 
complex data mining. AI-enhanced predictive modeling and big data analytics have become two 
prominent types of these data-mining systems. Predictive modeling as a subset of AI refers to the 
machine learning capacity to predict the likelihood of certain outcomes depending on past and 
present data. Big data analytics, on the other hand, refers to AI-based systems that ‘allow the 
collection, management, and analysis of data sets that are too large for conventional database 
systems’ (Santana & Díaz-Fernández, 2023). 

2.2. Implications of AI for School Leadership and Management  

Chernov and Chernova (2019) state that there are three schools of thought regarding the 
integration of AI into organizational management: one considers AI as beneficial technology to 
support decision-making, one emphasizes the potential improvement of humanity through AI-
human cooperation, and one sees AI as a threat that can make humans redundant in many parts of 
life. No matter which school of thought they support, it is evident that principals as school 
managers/leaders have to tackle the opportunities and challenges brought by AI technologies into 
the realm of education.  

Today, school leaders are expected to make digital leadership a significant part of school 
management practice and guide the efficient use of recent technologies for the benefit of teaching 
and learning (Karakose et al., 2022; Tülübaş et al., 2023). This attempt not only requires enabling a 
more digitally enhanced learning environment but also integrating these technologies to practice 
effective management and leadership in contemporary schools. As underlined by Cano (2013), one 
way of realizing this goal could be through assuming an open government style where the principal 
‘co-innovates with everyone, especially citizens, shares resources that were previously closely 
guarded; harness[es] the power of mass collaboration, drives transparency throughout its 
operations and behaves not as isolated department of jurisdiction, but as something new, a truly 
integrated and networked organization’ (Lathrop & Ruma, 2010, p. 20). Cano (2013) also underlines 
that when this type of open government based on the principles of transparency and participation; 
when open government is combined with digital leadership, they ‘together present a necessary and 
highly productive symbiosis for schools in the 21st century’ (p.23). School leaders can thereby 
create the required synergy to achieve ever-changing educational goals by integrating teachers, 
students, and parents into educational processes via the efficient use of the above-mentioned AI-
enhanced technologies (Cano, 2013; Chen et al., 2007; Taylor & Adelman, 2000). These 
technologies have already proven their capacity to help school leaders manage various technical 
tasks ranging from the management of food or transportation services, supply of instructional 
materials, human resource management, security, and student information processing (Davis et al., 
2010). 
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The models of leadership in the educational field have diversified significantly, mostly following 
the changing demands from schools to maintain improvement and effectiveness. Traditional 
models developed with a leader-centered view have currently given way to more 
shared/distributed forms of leadership ‘acknowledging that modern schools are too complex to be 
led by a single leader, and school leadership activity is already distributed in nature’ (Karakose et al. 
2022b, p.1). Likewise, studies focusing on the influence of digital technologies on educational 
management proposed that leadership in the age of AI warrants more collaborative and shared 
efforts than that of a single principal (Avolio et al., 2009; Jameson, 2014). For instance, Ottestad 
(2013) found that teachers’ willingness to incorporate these innovations into their daily practice 
was closely linked to their shared leadership efforts for that matter. This collaborative effort by 
teachers can also support student learning and development to a significant extent (Fullan et al., 
2023). As a result, the primary suggestion for today’s principals could be to practice open 
government and involve the whole school community, including students, in working out how 
technology can be best integrated into education.  

AI technologies have also provided the educational landscape with unprecedented capacity to 
serve the needs of students, teachers, and parents utilizing large-scale predictive modeling and 
data analytics. Developments in big data and learning analytics have already become an integral 
part of educational policy-making (Williamson, 2016). According to Selwyn (2015), these AI-
enhanced statistical tools provide ‘algorithmically driven systems thinking – where complex (and 
unsolvable) social problems associated with education can be seen as complex (but solvable) 
statistical problems… where data analysis… produce educational settings, as much as educational 
settings producing data’ (p. 9). Similarly, learning analytics, or educational data mining, now allows 
for obtaining data from students’ educational activities, and monitoring their dispositions and 
attainments across a period, which renders it possible to take preventive actions and provide 
customized education in light of this analysis (Sghir et al., 2023).  By focusing on the technical and 
social implications of these developments, school leaders are now capable of accessing more 
objective and comprehensive results regarding student outcomes and growth, and making these 
results more intelligible and vivid to various stakeholders (Selwyn, 2015; Williamson, 2016). This 
may equally serve the call for more evidence-based management/leadership in education 
(Dormann et al., 2016; Reay et al., 2017).  

In addition to integrating AI technologies into their management and leadership practices, 
principals are equally expected to promote their use by teachers through changing their attitudes 
and behaviors (Indra et al., 2022; Karakose et al., 2024; Polat et al., 2022). As underlined by 
Jameson et al. (2006) it is not only the absence of necessary technological infrastructure or digital 
tools but also the failure of teachers to internalize their contribution to teaching/learning. 
Therefore, even if the school principals equip schools with these technologies, and utilize them in 
school management, without the genuine efforts of the school staff, this would not bring a 
sustainable improvement. As such, supporting teachers’ professional growth concerning these new 
technologies, giving them a central place in decision-making and strategic actions, establishing a 
culture of trust and innovation, and supporting teachers' self and collective efficacy beliefs to attain 
these innovative goals should be at the top of principals’ agenda. 

3. Conclusion 

As suggested by Avolio and Kahai, (2003), the traditional practices of leadership in schools would 
not be sufficient to sustain the developmental mission of schools in the era of AI, and the role of 
principals has already moved from a narrow focus on technical management of schools to a 
broader perspective which demands enhancing the leadership capacity of schools through effective 
principal leadership (Leithwood et al., 2004). Under these circumstances, school principals are also 
expected to practice digital leadership (Karakose et al., 2021; Karakose et al., 2022a; Oh & Chua, 
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2018) through which they can create the necessary ‘social influence process mediated by AIT to 
produce a change in attitudes, feelings, thinking, behaviour, and/or performance with individuals, 
groups, and/or organisations’ (Avolio et al., 2000, p. 617). This could be achieved through not only 
supporting the existing instructional methods with technology, but also making AI tools a significant 
means of amplifying teaching/learning practice, and perhaps leading the way to alter how the 
teacher teaches, what and how students learn, and even the pedagogies underlying these practices 
(Mishra et al., 2016). 
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