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Abstract 

This aspect requires the attention of researchers and policymakers as modern education has become a requirement for global 
societies to compete in the global marketplace. Consequently, this article investigates the impact of artificial intelligence and 
innovation on modern education in Kurdish educational institutions. The study also investigates the role of smart learning 
as a mediator between artificial intelligence, innovation, and contemporary education in Kurdish educational institutions. 
Using questionnaires, the study collected primary data from students of higher education institutions. Using smart PLS, 
the article also investigates the relationship between the constructs. The results suggested that artificial intelligence and 
innovation positively correlate with modern education in Kurdish educational institutions. The results also revealed that 
smart learning considerably mediates the relationship between artificial intelligence and innovation and modern education 
in Kurdish educational institutions. The article advises policymakers on adopting artificial intelligence and innovation in 
modern education. 

Keywords: Artificial intelligence, innovation, modern education, educational institutions, smart learning, the 
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Introduction 

The educational system is one of the most essential aspects of every community. It has 
important connections with and effects on all other economic spheres. Education is , 
therefore, essential for all social classes, despite their differences. Rapid advancements 
in AI have made it evident that this technology has the potential to alter numerous facets 
of contemporary life substantially (Reis, Santo, & Melão, 2019). Using Artificial 
Intelligence (AI) in the classroom can transform instruction delivery while enhancing 
student engagement and performance. According to Okonkwo and Ade-Ibijola (2021), 
educators and institutions in the digital age must comprehend and investigate the impact 
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of artificial intelligence on the development of modern education. For example, 
numerous academics are interested in the challenges the education sector has 
encountered during covid-19. Access to education, barriers to entering physical 
classrooms, and economic issues are persistent societal problems. There will be various 
solutions to the problems, but this study concentrates on the technological solution 
provided by artificial intelligence (AI). 

When it comes to teaching and learning, traditional school systems typically employ a 
one-size-fits-all approach that disregards children's requirements (Ganasan et al., 2023). 
This approach may cause students to lose interest in their studies , leading to disparities 
in their learning outcomes. Recent advances in AI, however, present an opportunity to 
revolutionize the educational system by delivering flexible, individualized programs that 
meet the requirements of each student (Al Mansoori, Salloum, & Shaalan, 2020). Many 
people now believe that AI will usher in the fourth educational revolution and is an 
integral element of the fourth industrial revolution. AI education has also made its way 
into the classroom. Television and computers were also hailed as innovative  teaching 
tools; however, they have only increased students' access to information without altering 
the educational process's fundamental components (Reis et al., 2019). However, teachers 
should investigate the current state of AI and consider how it can benefit their students' 
education. (Okonkwo & Ade-Ibijola, 2021). 

The education sector in the Kurdistan Region of Iraq (KRI) has expanded rapidly over 
the past two decades, but there has been no oversight of the educational system's quality. 
Despite the young civilization of the Kurdistan Region, education is highly valued and 
continues to play an important role in society. Since there was only one university in the 
KRI. Before 1992, the education system was considered to be quite immature. Since then, 
the government's development strategy has encouraged substantial investment in the 
industry, emphasizing establishing new educational institutions (Kakbra & Sidqi, 2013). 
There are currently 15 private universities and 14 state institutions in the KRI . The 
government has also made technological investments, such as Artificial Intelligence, to 
improve the quality of education, and in 2010 it introduced a comprehensive system of 
accreditation and quality control. This includes evaluating the performance of all 
academic personnel and institutions, which ultimately formed the basis for the annual 
KRI university rankings (Faeq, Garanti, & Sadq, 2021). Despite this investment, the 
region's education quality has been deteriorating, partly due to recurrent political and 
economic problems. 

The term "education system" refers to all the elements collaborating to educate university 
students, such as policies, rules, laws, resource allocations, human resources, physical facilities, 
and instructional materials (Poulis, 2023). In a high-quality learning environment that values 
and supports effective instruction, the educational system equips students with the knowledge, 
skills, and transferable competencies necessary for post-graduation success. The educational 
system of the Kurdistan Region is considered to be of low quality for various reasons, and 
most academic staff members and university administrators are opposed to it (Salah, 2022). 
This opinion is primarily based on the fact that the region's education system does not 
adequately address the region's current or future labor market needs and lacks appropriate 
methods for serving academics and the community. 

There is a great deal of literature on the education system and AI; however, the  current 
investigation addresses a number of voids in the literature. 1) The model, which includes 
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a modern education system, artificial intelligence, innovation, and smart learning, has not 
been evaluated in the Kurdish region in recent years. 2) Popenici and Kerr (2017) 
investigated the relationship between AI and the education system in different countries 
and at different times. The current study will also examine this relationship, along with 
other variables such as innovation and smart learning, with a new sample set focusing on 
the Kurdish region. 3) Elrehail et al. (2018) investigated the relationship between 
innovation and the modern education system in various countries and eras; however, the 
current study will also examine this relationship, along with other variables such as AI 
and smart learning, using a new sample set. 4) Akour et al. (2023) investigated the 
mediating effect of smart learning with different variables in different countries at 
different times; however, the current study will also employ it in the relationship between 
AI, innovation, and the modern education system, especially in the Kurdish region, using 
a new sample set. 

Review of Literature 

AI refers to a broad field of computer science and engineering that seeks to imitate human 
intelligence in both the outward behavior of machines and the tasks they can perform (Reis et 
al., 2019). Artificial intelligence (AI) has the potential to revolutionize education by creating 
more effective, efficient, and individualized learning environments. Artificial intelligence (AI) 
has the potential to be an advantageous educational technology for both students and 
instructors. Opportunities abound for the advancement of AI applications in education, 
particularly when recent changes in the field, such as the digitization of educational resources, 
gamification, and personalized learning experiences, are considered. Thurzo et al. (2022) have 
developed an intelligent tuition system (ITS) that exploits the modeling potential of AI 
approaches to create reactive and adaptive tutorials for developing personalized learning 
environments. 

Artificial intelligence (AI) is the ability and development of computer systems or other 
technologies based on information technology to carry out tasks that ordinarily require human 
intelligence and logical deduction. Even if AI has the potential to better the world, it has its 
problems. Literature suggests that AI and education are interconnected. In this context, Ma 
and Siau (2018) examined the possibility of a connection between AI and contemporary higher 
education. The study's findings confirmed a significant positive relationship between AI and 
contemporary higher education. Similarly, Chatterjee and Bhattacharjee (2020) investigated 
whether AI is connected with contemporary higher education. The investigation was 
conducted on the Indonesian populace. The research was conducted in India. The sample for 
the research consisted of 329 respondents. Using questionnaires, a representative sample of 
data was collected. For analysis, the UTAUT model was utilized in the study. The results of 
the analysis confirmed the existence of a significant and positive relationship between AI and 
contemporary higher education. Literature suggests five primary objectives of AI 
implementation in higher education systems. 1) increase the outcomes, 2) increase access to 
education, 3) increase retention, 4) reduce the cost of education, and 5) decrease completion 
time. Bates et al. (2020) examined whether AI can transform higher education in this context. 
The study's findings confirmed a significant positive relationship between AI and 
contemporary higher education. Enhance its impact on the transformation of the higher 
education system. To meet the new challenges posed by the digital society, institutions of higher 
education, i.e., universities, must drastically alter their rigid educational canons. Artificial 
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intelligence-based learning formats promise to significantly improve education at all levels by 
accurately personalizing students' learning experiences based on their needs and fusing diverse 
human interaction and information and communication technologies. In this context, Ocaña-
Fernández, Valenzuela-Fernández, and Garro-Aburto (2019) examined whether artificial 
intelligence has any implications for contemporary higher education. The study results 
confirmed a significant positive relationship between AI and contemporary higher education. 
Additionally, AI has significant implications for education. In addition, Popenici and Kerr 
(2017) investigated the impact of artificial intelligence on teaching in contemporary higher 
education. According to many industry specialists, the rapid pace of technological advancement 
and the resulting job displacement indicate that teaching in higher education requires 
reevaluating instructors' roles and pedagogical approaches. With the current use of technical 
solutions such as "learning management systems" or IT solutions to identify plagiarism, the 
question of who determines the teaching and learning agenda in corporations and higher 
education institutions arises. Thus, the hypothesis derived from the preceding discussion is as 
follows: 

H1: There is a significant nexus between AI and modern education. 

Artificial intelligence (AI) is a swiftly developing field that blurs the lines between numerous 
academic disciplines, such as mathematics, engineering, computer science, philosophy, and 
language. AI technologies have four primary educational applications: machine learning, intelligent 
instruction systems, educational data mining, and learning analytics. Machine learning algorithms 
enable more individualized educational opportunities by analyzing vast amounts of data, identifying 
patterns, and making predictions (Ledro, Nosella, & Vinelli, 2022). Intelligent tutoring systems 
employ AI to provide individualized lessons and assistance to each pupil, adapting to their specific 
needs as they learn. Using educational data mining and learning analytics, which employ data-driven 
methodologies to extract relevant insights from educational data (Holmes & Tuomi, 2022), enables 
evidence-based decision-making and predictive modeling. 

The higher education sector confronts various challenges, including those caused by 
technological advancement, political concerns, and new and unorthodox demands on the 
world's education systems. All of these factors make the higher education industry an 
attractive research topic. Literature suggests that there is a significant link between 
innovation and contemporary education in the form of the country's higher education 
system. In this context, Elrehail et al. (2018) examined whether there is a connection 
between innovation and leadership, specifically in the country's higher education system. 
The investigation was conducted on Jordan's populace. The research was empirical. The 
sample for the research consisted of 173 respondents. Using questionnaires, a 
representative sample of data was collected. For analysis, the investigation utilized SEM 
analysis. The analysis affirmed the existence of a significant and positive relationship 
between innovation and leadership, particularly in the higher education system. The 
efficacy of a country's education system is directly proportional to its potential for 
improvement. The higher the quality of their higher education institutions, the higher the 
quality of their education system. In this context, (Rehman & Iqbal, 2020) examined the 
relationship between innovation and the educational performance of higher education 
institutions. The investigation was conducted on the Pakistani populace. The research was 
empirical. The sample for the research consisted of 312 faculty members. Using 
questionnaires, a representative sample of data was collected. For analysis, the investigation 
utilized SEM analysis. 
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The analysis confirmed a significant and positive relationship between innovation and the 
educational performance of higher education institutions. Occasionally, innovation 
impacts any education-based relationship in the form of a moderator or mediator. Such 
moderation or mediation is associated with positive outcomes. Literature suggests that 
innovation is an important mediator between education and training. In this context, 
Sahibzada et al. (2023) examined whether innovation is a significant mediator in the 
relationship between leadership and the educational performance of higher education 
institutions. 

The investigation was conducted on the Chinese populace. The research was empirical. 
The sample for the research consisted of 237 academic staff members. Using 
questionnaires, a representative sample of data was collected. For purposes of analysis, the 
study employed the Smart PLS method. The analysis confirmed that innovation is a 
significant mediator in the relationship between leadership and the educational 
performance of higher education institutions. Thus, the hypothesis derived from the 
preceding discussion is as follows: 

H2: There is a significant nexus between innovation and modern education. 

The education system of the world is becoming more modern as time passes. The 
education system is a significant distinction between developed and developing nations. 
The education system is incorporating modern technologies such as artificial intelligence. 
In the not-too-distant future, AI will be a fundamental requirement of the education 
system. Various factors, including institutional support and learning technologies, 
influence the relationship between AI and education. Alemayehu and Chen (2021) 
examined whether learning can mediate the relationship between motivation and learning 
engagement. 

The investigation was conducted on Taiwan's populace. The research was empirical. As a 
sample, the study utilized the information of 354 students. Using questionnaires, a 
representative sample of data was collected. For analysis, the investigation utilized SEM 
analysis. The analysis revealed that learning can significantly mediate the relationship between 
motivation and learning engagement. 

Similarly, Akour et al. (2023) examined whether intelligent learning can serve as a significant 
mediator in the relationship between AI and education system performance. The UAE 
population was the subject of the investigation. The research was empirical. The sample for 
the research consisted of 195 respondents. Using questionnaires, a representative sample of 
data was collected. The PLS-SEM analysis method was utilized for analysis in this study. The 
analysis confirmed that clever learning can significantly mediate the relationship between AI 
and education system performance. Thus, the hypothesis derived from the preceding 
discussion is as follows: 

H3: Smart Learning significantly mediates the nexus between AI and modern education. 

The ultimate goal of any nation's educational reforms is to modernize its education 
system. The nations ensure the adoption of contemporary tools to facilitate learning. 
Innovation and contemporary education are influenced by variables such as intelligent 
learning. In this context, Rahman, Uddin, and Dey (2021) examined whether online 
learning can serve as a significant Pandemic mediator. The investigation was conducted 
on the Bangladeshi populace. The research was empirical. The sample for the research 
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consisted of 442 respondents. Using questionnaires, a representative sample of data was 
collected. For analysis purposes, the study utilized the Smart PLS 3.0 analysis technique. 
The analysis results confirmed that online education could serve as an effective mediator 
in the Pandemic situation, particularly in Bangladesh. In addition, Aragón, Jiménez, and 
Valle (2014) investigated whether organizational learning can mediate between training 
and performance. The investigation was conducted on Spain's populace. The research 
was empirical. As a sample, the research utilized information from 1,600 Spanish 
companies. Using questionnaires, a representative sample of data was collected. The 
PLS-SEM analysis method was utilized for analysis in this study. The analysis confirmed 
that organizational learning can significantly mediate the relationship between training 
and performance. Thus, the hypothesis derived from the preceding discussion is as 
follows: 

H4: Smart Learning significantly mediates the nexus between innovation and modern education. 

Research Methods 

The article investigates the impact of artificial intelligence and innovation on 
contemporary education and the mediating function of smart learning between artificial 
intelligence, innovation, and contemporary education in Kurdish educational 
institutions. Using questionnaires, the study collected primary data from students of 
higher education institutions. The variables are measured with questions extracted from 
previous literature, including artificial intelligence, which is measured with five questions 
taken from Wang and Wang (2022), innovation, which is measured with four items 
extracted from Heij et al. (2020), smart learning, which is measured with six questions 
adapted from Lin (2019), and modern education, which is measured with five questions 
extracted from Abbas (2020). 

Respondents to the study were selected from higher education institutions. The students 
were selected based on a basic random sample. The surveys were distributed to students 
through personal visits to educational institutions. 566 questionnaires were sent out, but 
only 295 valid responses were received. These valid responses have a response rate of 
approximately 52.12%. Using smart PLS, the article also investigates the relationship 
between the constructs. Even though the authors used sophisticated frameworks and 
large data sets, they yielded the best results (Hair Jr, Howard, & Nitzl, 2020). In addition, 
innovation (INO) and artificial intelligence (AIN) were utilized as independent variables. 
In addition, one mediating variable, such as clever learning (SLN), and one dependent 
variable, such as modern education (MED), were included in the study. These structures 
are illustrated in Figure 1. 

Research Findings 

The article examines the correlation between items using factor loadings values 
greater than 0.50, Alpha values greater than 0.70, average variance extracted (AVE) 
values greater than 0.50, and composite reliability (CR) values  greater than 0.70. 
These values indicated a strong relationship between variables. Table 1 contains these 
values. 
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Figure 1: Theoretical model 

 

 

Table 1: Convergent validity 

Constructs Items Loadings Alpha CR AVE 

Artificial Intelligence AIN1 0.902 0.923 0.942 0.765 
 AIN2 0.927    

 AIN3 0.892    

 AIN4 0.802    

 AIN5 0.844    

Innovation INO1 0.775 0.798 0.868 0.622 
 INO2 0.784    

 INO3 0.804    

 INO4 0.791    

Modern Education MED1 0.841 0.897 0.928 0.765 
 MED2 0.912    

 MED3 0.884    

 MED5 0.859    

Smart Learning SLN1 0.907 0.878 0.908 0.626 
 SLN2 0.855    

 SLN3 0.709    

 SLN4 0.657    

 SLN5 0.743    

 SLN6 0.847    

With the aid of the Heterotrait Monotrait (HTMT) ratio, the article examines the correlation 
between variables referred to as discriminant validity; values are below 0.90. A low correlation 
was indicated by these values between variables. Table 2 contains these values. 

Table 2: Discriminant validity 
 AIN INO MED SLN 

AIN     

INO 0.575    

MED 0.808 0.747   

SLN 0.535 0.762 0.668  

Artificial 

Intelligence 

Innovation  

Smart 

Learning  
Modern 

Education  
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Figure 2: Measurement model assessment 

 

In addition, the study examines the direct relationship between variables. The results indicated 
that artificial intelligence and innovation have a positive relationship with modern education in 
educational institutions in the Kurdish region; therefore, H1 and H2 can be accepted. These 
relationships are shown in Table 3. 

Table 3: Direct path analysis 

Relationships Beta Standard deviation T statistics P values 

AIN -> MED 0.532 0.039 13.505 0.000 

AIN -> SLN 0.224 0.044 5.053 0.000 

INO -> MED 0.252 0.040 6.285 0.000 

INO -> SLN 0.532 0.039 13.700 0.000 

SLN -> MED 0.178 0.050 3.585 0.000 

The study also examines the indirect association between variables. The results also 
demonstrated that smart learning mediates between artificial intelligence and innovation and 
modern education in Kurdish educational institutions and accepts hypotheses H3 and H4. 
These relationships are shown in Table 4. 

Table 4: Indirect path analysis 

Relationships Beta Standard deviation T statistics P values 

AIN -> SLN -> MED 0.040 0.014 2.897 0.004 

INO -> SLN -> MED 0.095 0.028 3.433 0.001 

Figure 3: Structural model assessment 
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Discussions 

The investigation found that artificial intelligence has a positive relationship with contemporary 
education. These findings are consistent with Kong (2020), which examines the function of 
artificial intelligence in contemporary education. The study asserts that using artificial 
intelligence by tutors enhances their instructional materials and student interaction skills. These 
instructors can create a more effective learning environment for the students to acquire 
knowledge of contemporary principles, lifestyle, and reasoning. Consequently, AI facilitates 
modern education for students. These findings are supported by Kuleto et al. (2021), which 
suggest that when institutions employ artificial intelligence via digital devices such as Google 
Search and chatbots, etc., they can design an effective curriculum that meets the needs of the 
modern era. Thus, artificial intelligence advances contemporary education. 

The study's findings also revealed a positive relationship between innovation and contemporary 
education. These findings are supported by Akhmedov (2023), who argues that an institution's 
propensity to apply innovation when implementing plans results in a slight but significant 
improvement in teachers' knowledge and social and instructional skills when interacting with 
students. They can more effectively instill a modern curriculum and shape students' thinking. 
Therefore, innovation benefits modern education. These findings support Nancy, Parimala, 
and Livingston (2020) assertion that when innovation is incorporated into educational tools, 
students can learn how to develop modern ideas, adopt a modern lifestyle, and utilize modern 
technology. Therefore, innovation contributes to modern student education. 

In addition, the results indicated that intelligent learning is a bridge between artificial 
intelligence and contemporary education. These results are consistent with Sevgi et al. (2023), 
who states that when students have access to artificial intelligence and the ability to use it, they 
may develop analytical, problem-solving, and good decision-making skills. These skills initiate 
intelligent learning in students. Students with intelligent learning are more likely to receive a 
contemporary education. These findings concur with Dilmurod and Fazliddin (2021) assertion 
that artificial intelligence enhances smart learning and contributes to modern education. 

The study revealed that intelligent learning mediates between innovation and contemporary 
education. These results are consistent with Stecuła and Wolniak (2022) findings, which imply 
that if institutions have a policy to implement innovation and make the education system 
conform to parental expectations, students can develop smart learning with innovation and 
consequently acquire a modern education. According to Chang et al. (2021), innovation 
enhances intelligent learning, a step toward modernizing education. 

Implications 

The study is significant in academics, as its contributions guide scholars. Using a combined research 
survey, the study investigates the effects of artificial intelligence and innovation on contemporary 
education. With its analysis of smart learning as a bridge between artificial intelligence, innovation, 
and contemporary education, this article also contributes significantly to the body of knowledge. In 
analyzing the role of artificial intelligence and innovation in smart learning and modern education 
in the Kurdish region, the present article also makes an exception. 

The present investigation has empirical significance as well. It provides education institutions 
and the education ministry in the Kurdish region and worldwide with guidelines for promoting 
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modern education. To promote modern education, the study recommends that institutions 
adopt artificial intelligence for administrative and instructional purposes. There is a suggestion 
that education processes should incorporate innovation to promote modern education. The 
article advises policymakers on implementing modern education by adopting artificial 
intelligence and innovation. In addition, the study recommends that education administrators 
implement artificial intelligence to advance students toward smart learning and modern 
education with positive outcomes. In addition, the study suggests that both institutions and 
students should embrace innovation for modern education. 

Conclusion 

This research aims to investigate the effects of artificial intelligence and innovation on contemporary 
education. The authors were also curious about the function of intelligent learning in the 
relationship between artificial intelligence, innovation, and contemporary education. Education 
institutions in the Kurdish region provided the necessary quantitative data for artificial intelligence, 
innovation, and contemporary education. The findings demonstrated that artificial intelligence and 
innovation positively impact contemporary education. According to the study's findings, in 
institutions where artificial intelligence is used to administer the system and teach students, students 
are more likely to obtain a modern education in both curricular and extracurricular methods. The 
results also demonstrated that institutions that not only rely on established principles and traditional 
methods of instruction but also permit their staff to embrace innovation can successfully provide 
modern education following the needs of the public. The research article also concluded that 
intelligent learning significantly mediates artificial intelligence, innovation, and contemporary 
education. The results indicated that when students are introduced to artificial intelligence and 
trained on them, they have smart learning, and with smart learning, students can receive a modern 
education. In addition, if innovation is introduced into the education process, students can acquire 
a modern education by developing intelligent learning. 

Limitations 

The present study has some remaining limitations. Future researchers are encouraged to recognize 
these limitations and attempt to eliminate them. First, only two factors have been considered as 
catalysts for promoting modern education for students in this article. In this regard, the 
responsibilities of  parents, tutors, and learning materials are also crucial, but the authors gave them 
no consideration. To broaden the scope of  their research, authors must also include these crucial 
factors. Smart learning practices stimulate interest in artificial intelligence and innovation, advancing 
modern education. Therefore, intelligent learning can be a stronger moderator between artificial 
intelligence, innovation, and contemporary education. Thirdly, the authors have examined the 
relationships between these factors within the Kurdish education system. Future researchers must 
generalize the study's implications and expand the model's scope. 
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