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1. INTRODUCTION 

Artificial intelligence (AI) is increasingly being applied in education to enhance student learning outcomes [1, 2, 3, 4, 

5]. Researchers have identified AI as a solution to the shortage of trained teachers and resources and a means of 

maximizing the potential of education [6, 7]. Empirical investigations have further supported these hypotheses, 

demonstrating the positive impact of AI on student achievement [8, 9, 10]. In addition to its impact on student 

outcomes, AI is also essential for the sustainable development of our society. According to UNESCO, ensuring 

"inclusive and equitable quality education and promoting opportunities for lifelong learning for all" is necessary for 

sustainable development, and AI can help achieve this [2]. 

ABSTRACT: Efforts have been made to include artificial intelligence (AI) in teaching and learning; nevertheless, 

the successful deployment of new instructional technology depends on the attitudes of the teachers who conduct 

the lesson. Few scholars have researched teachers' perspectives on AI use due to a general lack of expertise on how 

it can be used in the classroom, as well as a lack of specific knowledge about what AI-adopted tools would be like. 

This study investigated mathematics teachers’ perceptions of implemented AI systems and applications in Abu 

Dhabi Emirate schools. The sample study consists of 580 male and female math teachers from public and private 

schools across three educational regions in Abu Dhabi selected based on several qualifications and experiences. 

The research followed the descriptive analytical approach due to its suitability to the study’s context. The results 

revealed that AI could be used as an educational tool to facilitate teaching and develop students’ performance by 

including AI systems and applications in the curricula. They increased motivation for learning, encouraging 

challenge, competition, and suspense among students and considering their differences. The results also showed 

the most critical challenges that math teachers face in applying AI systems and applications, the most prominent of 

which are the need to exert more effort than the traditional method when using different AI systems and 

applications and the pressures placed on them, which prevent them from using AI in teaching. Additionally, the 

findings revealed no statistically significant differences in mathematics teachers’ perspectives regarding the 

importance of using systems and applications of AI in teaching; however, statistically significant differences were 

found in the math teachers’ challenges when applying AI systems and applications in teaching according to the 

educational qualifications, especially among math teachers who have masters’ degrees. These results can be used 

as a foundation for creating guidelines for the future integration of AI education in schools since they report 

teachers’ experiences utilizing the system and various considerations regarding its implementation. 
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In comparative education, the implementation of AI has become a necessary trend rather than a choice. This technology 

is widely used in various industries, including transportation, games, manufacturing, medical services, agriculture, and 

finance, to improve productivity and efficiency [11]. For instance, AI technology’s integration into Go play has not 

only facilitated learning but also stimulated human learning beyond conventional methods, as demonstrated in Deep 

Mind's AlphaGo match against human Go players [4]. Indeed, the incorporation of AI in education is a crucial issue in 

science, research, and education, as evidenced by various studies [3, 6, 7, 12]. Consequently, governments, 

organizations, and businesses have invested significant resources to facilitate the integration of AI in education, with 

the World Bank estimating USD 1047 billion worth of investments in AI in education between 2008 and 2019 [13]. 

Furthermore, many countries have updated their curricula to include AI in the classroom [2, 14]. 

A literature review on AI in education reveals that it has been extensively implemented in various sectors, including 

higher education [7], K-12 education [1], student assessment [15], robotics [16], data mining [17], and intelligent 

tutoring systems (ITS) [18]. However, the research on the impact of AI on mathematics instruction is limited, with few 

studies examining research design elements such as author institutions and countries, the type of AI used, target grade 

levels, and research techniques [19]. Consequently, there is insufficient synthesized data on how AI implementation 

affects students' math performance; regardless of the significant impact mathematics learning has on academic 

achievement, college admission, future careers, and social development [11, 20]. Mathematics is a "gatekeeper course," 

according to [21], and math achievement is linked to civil rights issues as students' opportunities are often contingent 

on their math performance. [11, 22] have emphasized the value of providing students with the mathematical skills and 

knowledge needed to effectively respond to a rapidly changing society to promote sustainable development. Therefore, 

additional meta-analyses are needed to determine whether AI offers new opportunities for mathematics education [3, 5, 

23]. Studies examining how moderating variables impact the relationship between them are also necessary. 

Despite the growing interest in artificial intelligence in education, [3] note that "the question of how AI affects 

education persists." To address this gap, this study utilizes meta-analysis to synthesize and examine previous empirical 

research on the effects of AI on student mathematical achievement. Additionally, the study investigates the impact of 

moderating factors such as characteristic research variables (e.g., research type and design) [5, 24] and learning 

opportunity factors (e.g., the subject of the mathematics lesson and the length of the intervention) [25, 26]. While 

earlier meta-analyses on AI have focused on secondary and post-secondary students [7, 16, 24], this meta-analysis 

specifically examines elementary pupils' math achievement. The study’s findings could emphasize the essence of AI 

and recommend strategies to use it for mathematics teaching and learning. This is particularly vital since math 

proficiency in elementary school is considered the foundation for future mathematics learning and career choices [27, 

28] 
 

1.1 PROBLEM STATEMENT  

Incorporating technology into education requires more than just orienting teachers on how to use it; it also requires 

them to understand how to integrate it into their curriculum effectively. To do this, educators must first recognize the 

value of educational technology and its potential to enhance learning outcomes. However, many teachers and school 

administrators may not have experience with AI-based learning support and may view it as a more advanced form of 

educational technology. Therefore, before implementing and evaluating an AI support system in education, teachers 

should personally use it to gain a deeper understanding of how it can scaffold science, technology, engineering, and 

mathematics (STEM) learning, particularly in scientific writing. 

AI systems and applications in education have received extensive attention. Investing in the tremendous AI 

technological growth has benefitted educational processes, and education experts predict a prosperous future if the 

education system continuously uses AI systems and applications. AI, which allows the emergence of creativity and 

excellence in various academic fields, and based on the relentless efforts made by educational institutions at multiple 

levels to develop the quality of education and reach the required global standard levels, the integration of intelligent 

education systems and applications has become a modern necessity that must be combined with efforts to make it an 

essential element in education, especially after traditional teaching methods have become incompatible with the 

emergence of intelligent systems and applications, and to complement the process of developing school curricula and 

including modern teaching strategies and methods that achieve learning goals and improve the educational process. In 

response to what many scholars [29, 30, 31, 32, 33, 34, 35] indicated that most methods and strategies used in teaching 

mathematics depend on direct methods such as recitation, dialogue, and discussion, which have become useless and do 

not arouse the learners’ passion and motivation towards learning. As a result of the significant shortcomings in the 

application of modern teaching strategies by mathematics teachers, especially those that rely on AI techniques, and the 

researchers’ observations through their work as mathematics teachers for various educational levels and supervisors 

who train teachers, the researchers have witnessed the pressing need to employ AI systems and applications in teaching 

and raised relevant questions about the importance of UAE mathematics teachers using them in education and the main 

challenges the mathematics teachers encounter, which prevent the use of such modern technologies in the educational 

process?. 

As a result of the widespread use of AI, the use of technology and machines has become a concern and threat to many 

people who have become afraid of this rapid and robust development. Hence, this study describes AI, its essence, and 
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its prominent role in the educational process from the mathematics teachers’ perspectives according to some variables, 

such as gender, teachers' experience, educational qualifications, and identification of the most critical challenges. More 

specifically, the current study’s research problem was represented in the following three questions: 

1. What is the importance of using AI systems and applications in teaching from the math teachers’ point of view? 

2. What are the most critical challenges math teachers face when applying AI systems and applications?  

3. Is there a statistically significant difference in the means of the study sample regarding the importance of using 

systems and applications of AI in teaching from the perspective of mathematics teachers and the challenges they 

face based on variables such as gender, years of experience, and educational qualifications? 

1.2 STUDY OBJECTIVES  
This study aims to explore the significance of utilizing AI systems and applications in education according to 

mathematics teachers’ perspectives. Additionally, it seeks to identify the most significant obstacles they encounter 

when incorporating these technologies into their teaching practices and significant differences between the participants’ 

perspectives on AI-integrated mathematics education and variables such as gender, experience, and educational 

qualifications. The study intends to offer recommendations and proposals that can significantly highlight the 

importance of AI techniques in education and address the mathematics teachers’ critical challenges in teaching using 

AI. 
 

1.3 STUDY SIGNIFICANCE  
The study is important as it deals with essential dimensions of the educational process. Recognizing mathematics 

teachers’ perspectives on utilizing AI-based instruction will provide a more detailed analysis of teachers’ practices and 

difficulties, which will be the foundation for determining innovative strategies that may direct their interests toward 

employing AI in teaching or modifying their current instructional practices to integrate some useful AI applications. 

Hence, the study’s objective targets improved teaching and learning and the introduction of AI-oriented mathematics 

education, which can eventually lead to various studies about the topic. Moreover, the paper’s literature review 

suggests further investigations on AI education, especially in the context of its impact on learning outcomes. Various 

variables in studying the general frameworks of educational systems and curricula can also be developed to apply 

advanced educational technology. 
 

1.4 LIMITATIONS  

 • Human Limits: The study is limited to male and female mathematics teachers in Abu Dhabi Emirate schools in the 

United Arab Emirates.  

• Temporal Limits: This research was conducted in the first semester of the school year 2022–2023. 

• Spatial Limits: This study is limited to Abu Dhabi Emirate schools. 

• Objective Limits: This study is limited to the importance of using AI systems and applications in teaching 

mathematics based on mathematics teachers’ perspectives and the challenges they face while employing AI systems 

and applications in teaching. 

 • This study is determined by its tools and psychometric characteristics of validity and stability acceptable for scientific 

research, which is directed toward achieving the research objectives. 

1.5 PROCEDURAL DEFINITIONS   

• Artificial intelligence (AI) is a branch of computer science on which various computer programs depend, which are 

in line with the capabilities of the human mind in multiple actions. Among its most important capabilities is the 

machine's ability to teach and make decisions.  

• AI systems and applications refer to a group of software, computer hardware, educational robots, tablets, smart 

boards, smartphone applications, and smart educational games that possess the capacity of the human mind to act, 

make decisions, and work in the same way that the human mind works for educational purposes. 

• Challenges of using AI systems and applications include mathematics teachers’ difficulties, problems, and 

obstacles while employing artificial intelligence systems and applications, which prevent the optimal use of these 

systems and applications in teaching. 
 

2. LITERATURS REVIEW   
 

2.1 AI IN EDUCATION  
[36] Initially used the term AI in a research session and characterized AI challenge as "making a machine behave in 

ways that would be termed intelligent if a person were so acting." Many scholars have offered numerous definitions of 

AI and the advancement of AI technology since then [37]. While there is no agreement, experts generally believe that 

AI is not limited to specific forms of technology. AI, on the other hand, refers to technology, software, methodologies, 

and computer algorithms utilized to solve human-related problems [38]. [39, 40, 41] state that AI is a “technology that 
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builds systems to think and act like humans with the ability to achieve goals.” Similarly, [42] defined AI as “computers 

which perform cognitive tasks, usually associated with human minds, particularly learning and problem-solving.” 

Unlike traditional computer technologies, which provide a fixed sequence without considering the individual’s needs 

and knowledge, AI interprets patterns of collected information (e.g., student understanding and errors) and makes 

reasonable decisions to offer the following tasks and maximize outcomes [35, 43]. Furthermore, AI examines the 

outcomes of previous techniques and devises new ones based on a constant learning and thinking process. Thus, AI will 

positively affect student achievement, creative thinking skills, and problem-solving abilities [44, 45, 46].  

The positive effects of AI on mathematics learning outcomes could be explained by cognitive and affective 

development theories. Students are more likely to focus on mathematics learning because AI helps them create a good 

attitude toward mathematics and involvement in mathematics learning [46]. They are eager to commit more time and 

effort. Conversely, a few studies have found that AI has no substantial effect on student achievement [47]. Because 

students must control their learning process as active learners with little teacher help, some students may be unable to 

focus on their studies and lose interest in utilizing AI [16]. 

Among the various types of AI, the most commonly used in education are ITS, adaptive learning system (ALS), and 

robotics [48]. Several types of AI have been widely used in mathematics education to improve the outcomes of 

mathematics teaching and learning [49, 50, 51]. ITS Assesses students' mathematics knowledge and preferences and 

gives tailored feedback and teaching at their speed [49]. ALS, like ITS, provides tailored learning opportunities based 

on the pupils’ needs. 

Teachers might participate in student learning passes in the ALS environment while ITS and ALS provide course 

content, evaluate student progress, and provide tailored feedback [7]. Teachers could use the information produced by 

ALS to assess student learning progress and recommend appropriate learning activities. Teachers, for example, might 

use the data provided by ALS to develop instructional techniques to assist student teaching [44]. Furthermore, the tasks 

in ALS included traditional lesson-based assignments and game-based tasks [48, 52]. ITS on the other hand, offers 

"customized education and fast feedback without teacher intervention" [53]. As a result, several researchers have 

proposed distinguishing ALS from ITS [5, 7, 14].  

By manipulating robotics, students can explore various mathematical concepts. They provide interactive feedback; 

robotics helps students develop cognitive thinking and reasoning abilities [50, 51, 52, 53, 54]. For example, [58] 

employed robots to help kids learn multiplication and discovered that their math achievement improved. Similar 

positive effects have been documented in research involving other grade levels and mathematical disciplines [55, 56, 

57]. 
 

2.2 TEACHERS PERCEPTION OF USING AI 
AI adoption in the classroom has not been fully implemented because many teachers still have a negative attitude 

toward technology and choose not to use it [58, 59, 60, 61]. Teacher anxiety in using new technologies [62] and their 

preference to stay in their comfort zone, using the same materials and methodologies they are already familiar with [63] 

are among the reasons that interfere with their usage of technology in on-site teaching setup [64]. A study of educators' 

overall perceptions of AI revealed that in the past, they were heavily influenced by the concept of AI disseminated 

through the media and science fiction, which led them to regard AI as an occupational threat that would replace their 

jobs rather than as a support that can enhance learning and instruction [65]. On the other hand, recent research has 

helped raise teachers' expectations for significant changes in the educational sphere, such as the application of AI in 

various educational contexts [66]. In light of this, a new term has emerged: artificial intelligence in education (AIED), 

which encompasses all aspects of AI's educational applications [67]. Teachers' impressions of AIED systems differ 

depending on their pedagogical beliefs, teaching experiences, prior experience with educational technology, and the 

effectiveness and necessity of a specific technology, which may influence their desire to accept new educational 

technology [10, 15]. Several studies on teachers' perceptions of AIED found that they commonly expected AI to (a) 

provide a more effective teaching and learning process through digitalized learning material and multimodal human-

computer interactions [68] and (b) resolve various learning difficulties of students, catering to their needs despite large 

class sizes [64, 69]. 

Furthermore, research indicates that AIED can dramatically reduce instructors' administrative workload by taking over 

easy and repetitive duties [70]. Despite these educators' positive attitudes toward AIED, scholars have claimed that 

before implementing AI in the classroom, teachers must learn how to use technology properly to integrate it into their 

curriculum more effectively. They must also comprehend the significance of AI and its educational benefits to be open 

to using modern technology in their lessons. Furthermore, many instructors and school authorities have not yet 

encountered AI-based learning support. They may merely see it as slightly more advanced educational technology, 

underestimating the AI's importance in the classroom. As a result, before an AI support system can be successfully 

implemented in education, teachers must test it themselves to understand how it helps scaffold learning [62, 69]. 
 

2.3 IMPORTANCE, CHALLENGES, AND FUTURE DIRECTIONS OF AI 
AI and its applications have a clear and vital role in improving different areas of life, through the development of 

computer systems, to operate with superior efficiency similar to the efficiency of an expert human being. AI, with its 

various uses and applications, has become an applied science, the backbone of daily life, affecting humans’ present and 
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future. It has not only become a tangible reality but also an indispensable reality in light of the tremendous technical 

development that the world witnesses today [69]. 

Artificial intelligence is necessary since it contributes to preserving the accumulated human experiences by transferring 

them to smart machines, enables humans to use human language in dealing with machines instead of computer 

programming languages, and plays a focal part in many sensitive fields, such as in assisting in diagnosing diseases and 

prescribing medicines, legal and professional advice, interactive education, and security and military fields. Also, AI 

can conduct scientific research and provide easy access to more discoveries [39]. Truly, the use of AI systems and 

applications in teaching helps increase motivation and competition and challenges students to not depend on textbooks. 

Using AI is compatible with inclinations and directions, characterized by flexibility in content, which considers 

individual differences and helps make appropriate educational decisions. It is also a suitable teaching tool for 

converting lessons into charts and mathematical symbols and transforming images and manual text into text files that 

can be edited. 

The issue of developing a general policy to integrate AI into education is one of the important issues related to the 

future of the educational process, especially in light of its strong connection to the global open labor market. However, 

the implementation of this policy faces many challenges that affect the process of integrating AI into education. [66] 

Mentioned six challenges that affect the integration process, which begin with the authorities responsible for education, 

adopting a sovereign decision to create a comprehensive policy with the main title “Artificial Intelligence for 

educational development linked to the knowledge economy,” which provides all forms of support. In second place are 

the budgets required to establish AI research centers, recruit and prepare experts, and invest in research and advanced 

training. Third is the provision of equal and fair opportunities in integrating AI into education, ensuring the 

participation of all students, to avoid the occurrence of the so-called “digital divide,” which will result in an imbalance 

among those deprived of education supported by artificial intelligence? He also mentioned the process of preparing 

teachers and leaders for an AI-supported education [62, 63, 64, 65, 66]. The fourth challenge calls for the necessity of 

providing a suitable environment and overcoming any difficulties that teachers and school leaders may face in the 

creative, social, and economic fields, as teachers must be empowered to lead the manufacture of programs that operate 

with AI in education, as strong and broad support by training them on clear policies, to support the efforts of the 

education technology industry [61, 71]. In addition, he explained that developing high-quality and comprehensive data 

systems is the fifth challenge that affects the integration process due to the limited or inaccurate data, which negatively 

affects the quality and accuracy of the outputs, obtained. Finally, considering religious and ethical factors while 

applying AI is a challenge, given the risks that this general application of AI may carry due to the continuous 

possibility of development and modernization. Using AI systems in teaching comes with many challenges, including 

the difficulties of using applications, which require more time and effort compared to traditional methods, the 

difficulties of obtaining the latest versions and anti-virus programs, the scarcity of specialists and experts, and the lack 

of training programs and awareness courses [67]. 

In the last decade, AI has developed greatly due to a technique called deep learning, which gives AI the ability to 

devise and think independently, teach itself by itself, and liberate itself from the shackles of "narrow artificial 

intelligence," a programming a machine to do a specific job without thinking [59]. Recent educational trends and 

research about AI indicate that the greater the area of education with modern applications, the more opportunities will 

be available to improve the education system and adjust with development, as AI has multiple crucial roles in 

educational institutions and the elements they contain. From this standpoint, the employment of AI and its applications 

in the educational process has become a necessity for all countries of the world to achieve the objectives of the teaching 

and learning processes and make the most of them [65]. 

Future directions for AI applications in teaching suggest the need to rely on self-cadres to localize AI applications, 

support community participation through openness to theoretic thought, and create a supportive community 

environment for spreading the culture of AI applications. In addition to the necessity of providing a supportive digital 

infrastructure, preparing smart digital content and emphasizing the significance of training programs for learners and 

teachers play a major role in improving the quality of education outcomes. In addition, the need for networking of 

knowledge, experience, and application, and the establishment of departments in universities to prepare specialists are 

fundamental. This is in addition to enacting laws, establishing rules and mechanisms for implementation, and following 

up on all processes of AI applications in education [61, 65]. 

AI tools or applications for learning mathematics enhance students' understanding of mathematical concepts [67].  [58] 

Details some examples of these tools: (1) online learning platforms, such as Khan Academy and Courser, offer 

educational courses that leverage artificial intelligence techniques to guide students and provide accurate assessments 

of their progress; (2) mobile applications use AI to provide educational games and interactive activities that help 

children and students better understand mathematics; (3) lesson design tools assist teachers in customizing educational 

materials and creating tailored educational experiences for students using student data analysis and automatic 

recommendations. 

The pros of these examples are as follows: (1) customized learning: AI tools help personalize education and meet 

students' needs better by providing suitable content for each student's level; (2) accurate feedback can offer precise 

assessments of students' performance and immediate feedback, contributing to improved learning; (3) increased 
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engagement is achieved when educational games and interactive activities can capture students' interest and increase 

their participation. The cons of these include (1) dependency on technology: The educational system may heavily rely 

on technology, which can be problematic in areas lacking the necessary infrastructure; (2) reduced social interaction: 

Overreliance on artificial intelligence in education can lead to a decrease in social interaction between students and 

teachers; and (3) privacy and security challenges, which should be considered when using technology and artificial 

intelligence tools in education [62]. 

It is expected that the world's dependence on AI will increase in the next few years in many fields, including the field 

of education because AI technologies can improve education, which helps the education sector to develop to better 

benefit students and teachers. Figure (1) shows the importance of employing AI application systems in education, the 

most important challenges they face, and future directions for employing them in the various fields of teaching and 

learning. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

FIGURE 1. - The theoretical model of the research 

 

2.4 PREVIOUS STUDIES  

[62] Revealed the extent of using artificial intelligence applications by faculty members in Chinese university education 

was low. Similarly, [57] showed that the degree of primary school teachers' utilization of AI applications in teaching 

and application methods in a group of capital schools in Korea was low. [63] Developed an instrument to measure 

undergraduate students' attitudes toward the ethics of artificial intelligence (AT-EAI), verified its psychometric 

properties, and evaluated its validity in terms of content and concept. The study found gender differences in the 

characteristics of justice, privacy, and non-maleficence, and the students' different perspectives on justice were based 

on their prior exposure to AI coursework [72]. 

[64] Examined the effects of AI on elementary students’ mathematics achievement, which had a negligible impact on 

primary kids' mathematical proficiency. He also concluded that grade level and topical characteristics related to math 

learning considerably reduced the impact of AI on math achievement. 

[41] Used the technology acceptance model (TAM) to detect teachers’ perceptions of the factors that affect the use of 

AI applications in science education (SE) with positive correlations to self-efficacy, ease of use, expected benefits, 

attitudes, and behavioral intentions. It also showed that attitude toward AI applications can predict 71.4% of future 

behavioral changes related to using AI applications in science teaching. Regarding teachers' behavioral intentions to 

employ AI in SE, this study finds no statistically significant variations depending on the factors of gender, teaching 

experience, and credentials. [69] Revealed challenges in the educational process, administration, teachers, learners, 

parents, and teacher evaluation during the Corona pandemic. By employing various applications of artificial 

intelligence in the educational process, these challenges can be overcome. 

Many studies have found that AI applications can carry out measurement and evaluation tasks with very high levels of 

accuracy and efficiency, in addition to helping achieve academic excellence for learners, establishing partnerships 

between parents, society, and teachers, focusing on early assessment, and making the educational environment safe. AI 

applications can also make complex decisions, have enormous potential to solve problems, deal with contradictory 

data, save time and effort, and provide an alternative reality for learners as they get used to confrontation and keep up 

with modern technology [7, 42, 55]. 
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3. METHODOLOGY  
 
 

3.1 STUDY DESIGN   
The current study followed the descriptive analytical approach due to its suitability to the nature of the study. The 

research describes the teachers’ perspectives comprehensively and accurately by collecting, analyzing, and interpreting 

data to reach precise results that explain the relationship between the study variables. 

 
 

3.2 STUDY SAMPLE   
The study covered math teachers in the Emirate schools of Abu Dhabi during the first semester of the academic year 

2022–2023, selected using random sampling. A total of (580) male and female math teacher from public and private 

schools across three educational regions in Abu Dhabi was included in the study. The questionnaire was distributed 

electronically to the selected teachers. The following table shows the distribution of the sample study. 

Table 1. - Distribution of the study sample  

Demographic Information Frequency Percent 

Gender 

Male 282 48.6% 

Female 298 51.4% 

Total 580 100.0% 

Qualification  

 

Bachelor's degree 485 83.6% 

Master's degree 82 14.1% 

PhD degree 13 2.2% 

Total 580 100.0% 

Experience  

 

Less than 5 years 52 9.0% 

Between 6 to 10 years 180 31.0% 

More than 10 years 348 60.0% 

Total 580 100.0% 

School Type 

Private                                           84 14.5% 

Public 496 85.5% 

Total 580 100.0% 

Region 

Al Ain 320 55.5% 

Abu Dhabi 200 34.4% 

Al Dhafrah 60 10.1% 

Total 580 100.0% 

 

3.3 INSTRUMENTS   
 A questionnaire was developed to measure math teachers' perspectives on using AI systems and applications in 

teaching based on a literature review of theoretical and research literature on related measures [62, 63, 64, 65, 73]. The 

questionnaire had 24 items distributed across two domains. The first domain comprised 16 items related to the 

importance of using AI systems and applications in teaching, while the second domain focused on the challenges faced 

by math teachers when implementing such systems and applications, with eight items allocated for this domain. All 

items were designed using a Likert scale with five response options: (Strongly Agree, Agree, Neutral, Disagree, and 

Strongly Disagree) where each option was given a numerical rating from one to five, respectively. 

 A group of arbitrators with expertise in educational psychology, measurement and evaluation, educational techniques, 

curricula, and teaching methods were asked to provide feedback on the research tool. Their opinions and observations 

were used to make necessary amendments until the final version of the tool was achieved. The tool was then applied 

twice to a sample of 20 male and female teachers, with a two-week interval between applications to assess its 

reliability. The Cronbach Alpha Coefficient was calculated for each item on the scale, as well as for the first and second 

domains and the scale as a whole. The coefficients ranged between 0.781 and 0.918 for each item, 0.858 for the first 

domain, 0.873 for the second domain, and 0.882 for the scale as a whole. These values confirm that the tool has high 

stability indicators, ensuring its suitability for use in the study and enhancing its accuracy in achieving the study's 

objectives. Furthermore, confirmatory factor analysis using structural equation modeling with AMOS, version 24, was 

used to confirm the validity and reliability of the scale. 

 

3.4 CONFIRMATORY FACTOR ANALYSIS 
An example of structural equation modeling (SEM) is the confirmatory factor analysis (CFA), which seeks out patterns 

in data (SEM). A CFA is a practical statistical method for analyzing relationships between latent constructs. An 

analytical technique called a CFA is used to develop measurement tools, evaluate construct validity, and classify 

method impacts. Throughout creating an instrument, a CFA is used to assess the latent structure of the test tool. It is 
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also used to verify the primary dimensions and factor loadings of the instrument [73]. The scale construct validity was 

verified using a CFA, where the adopted model for the relationship of the questionnaire items was drawn. Maximum 

likelihood method estimates were used to estimate the parameters, as shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

FIGURE 2. - Results of the confirmatory factor analysis of the model adopted for the  

relationship of the scale items to their dimensions 

 

Table 2 displays the index level for a suitable goodness fit for the models’ construct validity. The goodness fit indices 

showed a high level of goodness fit and were adequate. 

Table 2. - Results of confirmatory factor analysis of the model examining the relationship  

between the observation checklist items and their domains 

 

 

 

 

 

 

 

 

 

 
 

3.5 PROCEDURES   
Theories and research related to the study’s subject were reviewed and used in preparing the study’s tool. Previous 

international studies related to the problem of this study were reviewed. The study population and its sample were math 

teachers in the Abu Dhabi Emirates schools during the first semester of the academic year 2022/2023. The study 

instrument was developed and evaluated to ensure its validity and reliability. The instrument was then administered to 

both the sample selected from the study population and a separate group, with a two-week interval between the two 

applications. The scores for each item, domain, and overall scale were recorded for the study sample. Finally, the 

results were analyzed using the SPSS program to address the research questions, compare them with previous studies, 

and provide recommendations. 

 
 

3.6 DATA ANALYSIS  
The data were entered into the computer's memory and analyzed using the (SPSS) program by extracting percentages, 

means, and standard deviations for the scores of each item of the AI scale. The t-test and one-way analysis of variance 

test (One-Way ANOVA) were used to detect differences between the means in the responses of the study individuals. 

Category Indicators of internal 

construct validity 

Level of 

acceptance 

Indexes in the 

proposed model 

Absolute fit 
χ2 p > .05 Significant 

RMSE RMSE < .08 0.078 

Incremental fit 

CFI CFI > .90 0.951 

TLI TLI > .90 0.971 

NFI NFI > .90 0.956 

Parsimonious fit χ2/df χ2/df < 5.0 χ2/df = 4.47 < 5.0 
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4. RESULTS   
 

4.1 Results of the first question: What is the importance of using systems and applications of 

AI in teaching from the point of view of math teachers? 
To explore mathematics teachers' views on the significance of integrating AI systems and applications in teaching, their 

perceptions regarding the importance of using such systems and applications were assessed using a 5-point Likert scale. 

The teachers were presented with various statements and asked to indicate their level of agreement. The mean and 

standard deviation of their responses for each perception statement are shown in Table 3. 
 

Table 3. - The means and SD of mathematics teachers’ perceptions of AI in the first domain  

No. Item 
Strongly 

Agree 
Agree Neutral Disagree 

Strongly 

Disagree 
Mean SD 

1.  I am constantly updating the 

systems and applications of 

smartphones, computers, and 

tablets, 

28.82 39.30 23.14 7.42 1.31 3.87 1.01 

2.  Systems and applications of AI 

reduce dependence on textbooks. 
39.65 37.01 17.61 3.96 1.76 3.95 1.13 

3.  Use AI systems and applications 

as educational tools to facilitate 

education and develop the 

educational performance of 

students. 

25.33 26.22 26.67 16.44 5.33 4.19 1.21 

4.  I convert the scientific material in 

the curriculum into sound and 

motion files through sound and 

image systems and applications. 

28.51 42.74 18.42 7.46 2.88 3.82 0.97 

5.  I assist students with little 

experience in using AI systems 

and applications. 

33.77 39.54 17.11 5.70 3.88 4.01 1.26 

6.  I assign students duties that 

require the use of AI systems and 

applications. 

39.04 39.74 13.16 5.19 2.88 3.86 0.97 

7.  AI systems and applications help 

students make educational 

decisions appropriate for them. 

33.72 34.21 19.30 9.33 3.44 3.72 0.92 

8.  The curriculum does not include 

the use of AI systems and 

applications in the educational 

process. 

31.72 36.41 21.59 5.96 4.32 3.52 0.88 

9.  AI technologies increase students' 

motivation to learn. 
35.81 35.37 21.40 5.68 1.75 4.32 1.23 

10.  I summarize lessons in the form 

of charts and mathematical 

symbols with extreme accuracy 

and an easy-to-understand 

manner using AI systems and 

applications. 

30.82 37.30 22.14 10.42 3.31 4.06 1.21 

11.  Convert printed images and 

handwritten texts into text files 

that can be edited using AI 

systems and applications. 

29.52 31.48 20.36 6.04 2.60 3.93 1.15 

12.  Using AI systems and 

applications encourages 

challenge, competition, and 

excitement among students. 

31.52 36.84 21.10 9.22 5.51 4.23 1.21 

13.  AI systems and applications 

provide appropriate feedback to 

the teacher. 

32.74 36.51 17.42 8.89 4.45 3.79 0.91 

14.  Using AI techniques considers the 31.75 34.30 20.77 8.38 4.90 4.22 1.19 
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individual differences between 

students. 

15.  AI systems and applications 

provide flexibility in time and 

place when presenting 

educational materials. 

44.33 40.17 12.50 1.42 0.58 4.38 1.28 

16.  AI systems and applications 

provide a pattern of education 

according to students' tendencies 

and encounters. 

42.39 32.12 17.39 6.38 1.71 3.72 0.94 

Table 3 details the discrepancy in the sample’s responses to the first domain of the study tool. Specifically, item 15, 

which indicates that "AI systems and applications provide flexibility in time and place when presenting educational 

material," was ranked first with a mean of 4.38 and a standard deviation of 1.28, and item 8, "the school curricula 

include the employment of AI systems and applications in the educational process," was ranked last with a mean of 

3.52 and a standard deviation of 0.88. Figure (3) shows the mean scores for each item of the first domain. 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

I am constantly updating the systems and applications of…

AI systems and applications reduce dependence on textbooks.

Use AI systems and applications as educational tools to…

I convert the scientific material in the curriculum into…

I assist students with little experience in using AI systems…

I assign students duties that require the use of AI systems…

AI systems and applications help students make…

The curriculum does not include the use of AI systems and…

AI technologies increase students' motivation to learn.

I summarize lessons in the form of charts and mathematical…

Convert printed images and handwritten texts into text files…

Using AI systems and applications encourages challenge,…

AI systems and applications provide appropriate feedback…

Using AI techniques considers the individual differences…

AI systems and applications provide flexibility in time and…

AI systems and applications provide a pattern of education…

 
FIGURE 2. - The means of mathematics teachers’ perceptions of AI in the second domain 

 

The results from the previous analysis highlight the significance of integrating AI systems and applications in teaching 

as an effective educational tool. The findings suggest that such tools can facilitate teaching and improve students' 

performance by incorporating them into the school curricula. Furthermore, AI techniques have increased motivation for 

learning and encouraged challenge, competition, and suspense among students, while also considering their differences. 
 

4.2 Results of the second question: What are the most critical challenges math teachers face 

when applying AI systems and applications?  
Table 4 presents the percentages, means, and standard deviations of the study participants' responses to each item of the 

second domain, which explores the challenges that math teachers encounter when implementing AI systems and 

applications in their teaching practices. 

Table 4. - The means and standard deviations of mathematics teachers’ perceptions of AI 

No. Item 
Strongly 

Agree 
Agree Neutral Disagree 

Strongly 

Disagree 
Mean SD 

17. The difficulty of using artificial 

intelligence techniques of all 

kinds 

44.39 30.04 18.39 5.38 1.79 4.36 1.25 
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18. Using artificial intelligence 

systems and applications 

requires more effort than 

teaching traditionally. 

43.11 34.22 16.22 5.56 0.89 4.45 1.31 

19. Difficulty using artificial 

intelligence systems and 

applications by some students 

41.23 32.02 18.86 4.82 3.07 3.75 0.95 

20. Difficulty obtaining the latest 

versions of artificial intelligence 

systems and applications 

24.67 30.84 26.87 12.33 5.29 3.92 0.96 

21. Difficulty obtaining anti-virus 

software to protect intelligence 

systems and applications 

artificial 

28.51 26.75 22.81 17.11 4.82 4.06 1.06 

22. Unavailability of specialists and 

experts in artificial intelligence 

technologies to turn to in times 

of need 

34.36 36.09 21.62 5.49 2.44 3.82 1.02 

23. The many burdens placed on 

teachers prevent them from 

using the various artificial 

intelligence techniques 

40.91 34.44 14.74 5.96 3.95 4.13 1.19 

24. Lack of availability of adequate 

training programs and 

awareness courses for using 

artificial intelligence in 

education 

39.11 34.22 15.22 7.56 3.89 3.82 1.01 

The results presented in Table 4 indicate a variation in the study sample's responses concerning the challenges faced by 

math teachers in using AI systems and applications in teaching. Item (17), which highlights the difficulty in using 

various AI techniques, was ranked first with a mean of (4.45) and a standard deviation of (1.31), whereas item (19), 

which focuses on the difficulty some students, may face in using AI systems and applications, was ranked last with a 

mean of (3.75) and a standard deviation of (0.95). Figure (4) shows the mean scores for each item of the second 

domain. 

3.4 3.6 3.8 4 4.2 4.4 4.6

The difficulty of using artificial intelligence techniques of all kinds

Using artificial intelligence systems and applications requires more

effort than teaching in the traditional way

Difficulty using artificial intelligence systems and applications by

some students

Difficulty obtaining the latest versions of artificial intelligence

systems and applications

Difficulty obtaining anti-virus software to protect intelligence systems

and applications artificial

Unavailability of specialists and experts in artificial intelligence

technologies to turn to in times of need

The many burdens placed on teachers prevent them from using the

various artificial intelligence techniques

Lack of availability of adequate training programs and awareness

courses for the use of artificial intelligence in education

 
FIGURE 4. - The means of mathematics teachers’ perceptions of AI in a second domain 

 

The results above demonstrate the most significant challenges faced by mathematics teachers when integrating AI 

systems and applications. The most notable obstacle is the need for teachers to invest more effort than with traditional 

teaching methods when using various AI techniques. The second most significant challenge is the burden placed on 

teachers, which limits their ability to utilize AI techniques fully. Additionally, some male and female teachers, as well 

as some students, found it challenging to use these systems and applications. 
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4.3 Results of the third question: Is there a statistically significant difference in the means of 

the study sample regarding the importance of using systems and applications of AI in 

teaching from the perspective of math teachers, as well as the challenges they face, based on 

variables such as gender, years of experience, and qualification? 
 Statistical analyses were conducted using the t-test and one-way ANOVA to determine whether there were significant 

differences in the means of the study sample concerning the importance of using systems and applications of AI in 

teaching, as perceived by mathematics teachers, and the challenges they faced, based on the variables of gender, years 

of service, and academic qualifications. The significance level (α) was set at 0.05 to identify whether any observed 

differences were statistically significant. Table 5 lists the results of the t-test conducted to determine if there were 

statistically significant differences in the responses of the study participants based on their gender. 
 

Table 5. - Mathematics teachers’ perceptions of AI based on gender 
Domain Gender Frequency  Mean SD df T Sig. 

First Domain: The 

importance of using AI 

systems and applications in 

teaching 

Male 282 54.69 6.29 
579 0.43 0.088 

Female 298 55.23 5.96 

Second Domain: Challenges 

math teachers face when 

applying AI systems and 

applications in teaching 

Male 282 48.65 5.82 

579 0.95 0.015 
Female 298 52.65 6.03 

 

Table 5 demonstrates no significant differences between male and female math teachers in terms of the importance of 

using AI systems and applications in teaching. This suggests that both genders recognize the importance of 

incorporating these technologies into their teaching practices. However, statistically significant differences between the 

two genders were found in terms of the challenges they face when using AI systems, with female teachers reporting 

greater challenges. This could be attributed to the fact that female teachers may be more aware of and attentive to the 

challenges that hinder their use of AI technologies. 

To determine the most critical challenges faced by math teachers when utilizing AI systems and applications based on 

years of experience, the ANOVA test was employed. 
 

Table 6. - Results of the ANOVA test according to the years of experience  

Experience  Frequency  Mean SD Variance 

Sources 

Sum of 

Square 

df Mean of 

Square 

F Sig. 

First Domain: The importance of using AI systems and applications in teaching 

Less than 5 

years 

52 52.58 6.13 Between 

Groups 

626.85 2 313.42 0.041 0.025 

Between 6 to 

10 years 

180 51.25 6.83 Within 

Groups 

185323.36 578 320.62   

More than 10 

years 

348 48.12 7.06 Total 185950.21 580    

Second Domain: Challenges math teachers face when using AI systems and applications in teaching 

Less than 5 

years 

52 32.52 4.27 Between 

groups 

112.4 2 56.20 1.40 0.121 

Between 6 to 

10 years 

180 31.18 4.72 Within 

groups 

23128.65 578 40.01   

More than 10 

years 

348 29.67 4.96 Total 23241.05 580    

 

The results in Table 6 display statistically significant differences between the means of the study sample members in 

the first domain of the study, which is the importance of using AI systems and applications from mathematics teachers' 

perspectives based on their years of experience. This may be attributed to the agreement among the study participants 

on the significance of utilizing AI technologies in the teaching and learning process, regardless of their level of 

experience. Additionally, there are significant differences between the means of the study sample in the second domain 

of the study, which is the challenges that math teachers face when applying AI systems and applications in teaching, 

based on their years of experience, particularly for novice teachers and those who have just started working in math 

education. 

To identify the most critical challenges math teachers face when applying systems and applications of AI according to 

their academic qualifications, the ANOVA test was conducted. 
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Table 7. - Results of the ANOVA test according to educational qualifications 

Qualification Frequency  Mean SD Variance 

Sources 

Sum of 

Square 

df Mean of 

Square 

F Sig. 

First Domain: The importance of using AI systems and applications in teaching 

Bachelor's 485 50.23 5.99 Between 

groups 

38.95 2 19.47 0.08 0.055 

Master's 82 51.53 6.13 Within 

groups 

130899.66 578 226.47   

PhD 13 50.37 6.05 Total 130938.61 580    

Second Domain: Challenges math teachers face when using AI systems and applications in teaching 

Bachelor's 485 28.92 4.06 Between 

groups 

152.25 2 76.12 .088 0.008 

Master's 82 29.86 4.29 Within 

groups 

49603.96 578 85.82   

PhD 13 29.13 4.13 Total 49756.21 580    

 

Table 7 shows that math teachers with a Master's degree face more challenges when using AI systems and applications 

in teaching compared to those with Bachelor's or Doctoral degrees. This may be due to the higher expectations placed 

on them, as well as their advanced knowledge of the subject matter, which could lead to more complex challenges. 

However, despite these challenges, all teachers, regardless of their different academic qualifications, agree with the 

importance of using AI technologies in education, indicating the need for further support and resources to overcome the 

challenges they face. 

 
 

5. DISCUSSION  

 

5.1 What is the importance of using AI systems and applications in teaching from the point of 

view of math teachers? 
The results presented highlight the significance of utilizing AI systems and applications in teaching mathematics from 

the teachers’ perspectives. The AI-supported applications focus on teaching fundamental skills, catering to individual 

differences, providing teachers and students with useful feedback, and directing students toward learning styles that 

best suit their preferences and experiences. While the implementation of AI systems and applications in curricula was 

not entirely effective, employing modern teaching strategies that utilize technology and AI techniques has positively 

influenced student motivation and engagement. Studies have demonstrated the positive impact of AI on learning 

outcomes, such as increased challenge, competition, and suspense [31, 32, 33, 34]. 

The integration of AI systems and applications in teaching has also reduced the dependence on textbooks, with students 

being more inclined to use tablets and computers for studying and completing activities and homework. The flexibility 

provided by AI technologies enables students to access educational materials at any time and place and in ways that 

align with their skills and interests, thereby stimulating their critical thinking skills and interest in mathematical 

concepts. This could be attributed to the use of simulation systems that employ audio and kinetic systems to 

communicate information and summarizations in the form of charts and mathematical symbols that enhance the 

delivery of facts and ideas excitingly and interestingly, improving the quality of the educational process. 

AI integration is an exciting field that faces numerous challenges and boasts unique advantages worth paying attention 

to. As for the challenges, AI integration encompasses technical and ethical issues. Among the technical challenges, 

dealing with data diversity and time constraints is essential, along with the development of machine learning techniques 

and neural networks to enhance performance. Ethical challenges, on the other hand, include matters of privacy, 

security, and concerns related to the impact of artificial intelligence on society and individuals. AI integration also 

provides significant opportunities for improvement in various domains. It can be employed in healthcare to enhance 

disease diagnosis and treatment and can boost productivity and efficiency in industry and business. Furthermore, it can 

be used to develop predictive and analytical techniques to support decision-making across fields. One of the unique 

advantages of AI integration is its ability to learn and adapt quickly, making it a powerful tool for innovation and the 

development of future technologies. 

 

5.2 What are the most critical challenges math teachers face when using AI systems and 

applications?  
The findings revealed that math teachers face various challenges that hinder the effective utilization of AI systems and 

applications in the educational process. These challenges include the difficulty of applying AI systems and applications 

experienced by both male and female teachers and students, and the additional effort required from teachers to utilize 

these technologies compared to traditional teaching methods. This may be due to a lack of experience and knowledge in 
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working with software, computer and tablet devices, educational games, robots, and other innovative applications. 

Additionally, older teachers may find it more difficult to adapt to these modern teaching approaches and strategies, as 

they require more time, effort, and attention than the traditional methods they have been practicing for many years. 

Such challenges add to the already heavy workload of teachers, including daily lesson preparation, teaching, exams, 

student evaluations, attendance at meetings, and other teaching responsibilities. 

 Furthermore, there are also challenges related to the acquisition and maintenance of up-to-date versions of AI systems 

and anti-virus programs. The lack of availability of AI specialists and experts to train teachers on these technologies is 

another obstacle, as individuals with the necessary skills and experience are currently scarce compared to other fields. 

This is because the development and modernization of AI systems and applications require adaptation to specific data 

sets and contexts, which demands a unique set of talents and expertise possessed by only a few individuals globally. 

The level of technical capabilities that can be attained in this field is ultimately dependent on the amount of human 

capital invested in the development of this software. 
 

5.3 Is there a statistically significant difference in the means of the study sample regarding the 

importance of using AI systems and applications in teaching from the perspective of 

mathematics teachers, as well as the challenges they face, based on variables such as gender, 

years of experience, and educational qualifications? 
 

The results exhibited significant differences in the perception of using AI systems and applications and the challenges 

faced by math teachers according to gender, years of experience, and educational qualifications. Female teachers tend 

to have a higher level of technical skills and knowledge, which allows them to prepare a systematic plan for employing 

AI systems and applications to solve technical issues. They are also more knowledgeable about modern technologies 

and have a broader understanding of how to use them compared to male teachers. Moreover, several educational 

platforms, such as School Platforms, Matvek Platforms, Nahla, and Nahil are available in the UAE, providing resources 

to help teachers familiarize themselves with these applications. Furthermore, many techniques and applications based 

on games are being used to help math teachers teach and students learn in a fun and joyful atmosphere. These 

techniques and applications help develop creativity self-confidence, and even academic achievement. The availability 

of these resources and applications provides ease and convenience for math teachers and students to use modern 

methods and technologies. 

The current era demands new math teachers to possess more skills and experience in using technology and AI 

techniques than their more experienced counterparts. This requirement enables them to acquire the latest software, 

versions, and applications for computer and tablet devices, educational robots, smartphone applications, and 

educational games easily, and utilize them to achieve educational objectives. Additionally, new math teachers exhibit 

motivation, enthusiasm, and creativity, which allow them to manage the educational process more effectively, unlike 

most experienced teachers, who may be accustomed to traditional teaching methods and resistant to change [31, 32, 33, 

34]. 

Math teachers with a master’s degree possess educational training and preparation that exceeds teachers with bachelor’s 

and doctorate degrees. By studying educational technology courses and teaching methods and strategies, they have 

gained knowledge of the most important and latest teaching methods and techniques, particularly those that rely on 

using technology and AI. Furthermore, through practical education courses, they have acquired valuable experiences in 

the real-world teaching environment, allowing them to understand the challenges and obstacles that prevent the use of 

modern teaching methods and strategies that rely on technology, AI, and its latest techniques. 
 

6. RECOMMENDATIONS  
The researchers suggest the following actions for teachers, researchers, and/or school administrators to integrate AI 

systems and applications in mathematics teaching more effectively: 

• Work on the need to provide computers, tablets, educational robots, and smartphones that help students during their 

studies so that students can collect the information they study, making it an exceptional teacher for each student.  

• Reconsider the curricula that should keep pace with the times by including AI systems and applications in their 

content interestingly to motivate students to use them to improve learning outcomes and obtain the desired learning. 

 • Encourage mathematics teachers to use the latest teaching methods and strategies, especially those that rely on AI 

systems and applications.  

• Hold programs and training courses necessary to train math teachers on using AI systems and applications, which will 

refine their skills and increase their experience and knowledge about AI techniques in teaching  

• Research developed countries' experiences in AI and establish partnerships for remote training courses for both male 

and female teachers, emphasizing their progress and training and providing periodic feedback. 

• Explore further studies that will cover the importance of using artificial intelligence and its applications, assessing its 

ability to enhance the students’ and teachers’ performance across various samples and in different countries. 

 

 



Mohammad A. Tashtoush et al., Iraqi Journal for Computer Science and Mathematics Vol. 5 No. 1 (2024) p. 60-77 

 

 74 

 

FUNDING 

This research received no external funding. 
 

ACKNOWLEDGEMENT 

The authors thank the Deanship of Scientific Research at King Faisal University, Saudi Arabia for the financial support 

under Annual research grant number GRANT1670. 
 

CONFLICTS OF INTEREST  

The authors declare no conflict of interest 

REFERENCES 

[1] M. Zafari, J. Bazargani, A. Sadeghi, S. Choi, “Artificial intelligence applications in K-12 education: A 

systematicliterature review,” IEEE Access, vol. 10, pp. 61905–61921, 2022. 

[2] F. Pedro, M. Subosa, A. Rivas, P. Valverde, “Artificial Intelligence in Education: Challenges and Opportunities for 

Sustainable Development,” UNESCO 2019 Proceedings, pp. 12. 

[3] S. Ahmad, M. Rahmat, M. Mubarik, M. Alam, S. Hyder, “Artificial intelligence and its role in education,” 

Sustainability, vol. 13, pp. 12902, 2021. 

[4] S. Paek, N. Kim, “Analysis of worldwide research trends on the impact of artificial intelligence in education,” 

Sustainability, vol. 13, pp. 7941, 2021.  

[5] L. Zheng, J. Niu, L. Zhong, J. Gyasi, “The effectiveness of artificial intelligence on learning achievement and 

learning perception: A meta-analysis,” Interact. Learn. Environ., vol. 4, no. 2, pp. 1–15, 2021.  

[6] K. Zhang, A. Aslan, “AI technologies for education: Recent research & future directions,” Compu. Edu., vol. 2, pp. 

100025, 2021.  

[7] O. Zawacki, V. Marín, M. Bond, F. Gouverneur, “Systematic review of research on artificial intelligence 

applications inhigher education: Where are the educators?,” Int. J. Educ. Technol. High. Ed., vol. 16, pp. 1–27, 

2019.  

[8] B. Rittle, K. Koedinger, “Iterating between lessons on concepts and procedures can improve mathematics 

knowledge,” Brit. J. Educ. Psychol., vol. 79, pp. 483–500, 2009. 

[9] S. Moltudal, K. Hoydal, R. Krumsvik, R. “Glimpses into real-life introduction of adaptive learning technology: A 

mixed methods research approach to personalized pupil learning,” Design. Learn., vol. 12, pp. 13–28, 2020. 

[10] J. Gonzalez, R. Cozar, R.Villena, J. Merino, “The development of mental rotation abilities through robotics-based 

instruction: An experience mediated by gender,” Brit. J. Educ. Technol., vol. 50, pp. 3198–3213, 2019.  

[11] OECD. “PISA 2018 Assessment and Analytical Framework,” OECD Publishing, 2019. 

[12] G. Hwang, H. Sung, S. Chang, X. Huang, “A fuzzy expert system-based adaptive learning approach to improving 

students’ learning performances by considering affective and cognitive factors,” Compu. Edu. Art. Intel., vol. 1, 

pp. 100003, 2020. 

[13] X. Mou, “Artificial intelligence: Investment trends and selected industry uses,” Int. Finance. Corp., vol. 8, pp. 1–

8, 2019. 

[14] X. Chen, H. Xie, G. Hwang, “A multi-perspective study on artificial intelligence in education: Grants, 

conferences, journals, software tools, institutions, and researchers,” Compu. Edu., vol. 1, pp. 100005, 2020. 

[15] V. Gonzalez, P. Prendes, R. Roig, “Artificial intelligence for student assessment: A systematic review,” Appl. Sci., 

vol. 11, pp. 5467, 2021. 

[16] Y. Zhang, Y. Zhu, “Effects of educational robotics on the creativity and problem-solving skills of K-12 students: 

A meta-analysis,” Edu. Stud., vol. 22,1–19, 2022. 

[17] A. Namoun, A. Alshanqiti, “Predicting student performance using data mining and learning analytics techniques: 

A systematic literature review,” Appl. Sci., vol. 11, pp. 237-248, 2020. 

[18] W. Ma, O. Adesope, J. Nesbit, Q. Liu, “Intelligent tutoring systems and learning outcomes: A meta-analysis,” J. 

Educ. Psychol., vol. 106, pp. 901–918, 2014. 

[19] G. Hwang, Y. Tu, “Roles and research trends of artificial intelligence in mathematics education: A bibliometric 

mapping analysis and systematic review,” Mathematics, vol. 9, pp. 584, 2021. 



Mohammad A. Tashtoush et al., Iraqi Journal for Computer Science and Mathematics Vol. 5 No. 1 (2024) p. 60-77 

 

 

 75 

[20] A. Gamoran, E. Hannigan, “Algebra for everyone? Benefits of college-preparatory mathematics for students with 

diverse abilities in early secondary school,” Educ. Eval. Policy., vol. 22, pp. 241–254, 2000.  

[21] R. Moses, C. Cobb, “Radical Equations: Math Literacy and Civil Rights,” Beacon Press: Boston, MA, SA, 2001. 

[22] UN. “Transforming Our World: The 2030 Agenda for Sustainable Development,” UN: New York, USA, 2015. 

[23] L. Chen, P. Chen, Z. Lin, “Artificial intelligence in education: A review,” IEEE Access, vol. 8, pp. 75264–75278, 

2020. 

[24] S. Steenbergen, H. Cooper, “A meta-analysis of the effectiveness of intelligent tutoring systems on K–12 students’ 

mathematical learning,” J. Edu. Psyc., vol. 105, pp. 970–987, 2013. 

[25] OECD. “PISA 2012 Assessment and Analytical Framework,” OECD Publishing, France, 2013. 

[26] J. Carroll, “A model of school learning”. Teach. Coll. Rec., vol. 64, pp. 1–9, 1963. 

[27] C. Little, C. Lonigan, B. Phillips, “Differential patterns of growth in reading and math skills during elementary 

school,” J. Educ. Psychol., vol. 113, pp. 462–476, 2021. 

[28] M. Hascoet, V. Giaconi, L. Jamain, “Family socioeconomic status and parental expectations affect mathematics 

achievement in a national sample of Chilean students,” Int. J. Behav. Dev., vol. 45, pp. 122–132, 2021. 

[29] M. Fannakhosrow, S. Nourabadi, D. Huy, N. Trung, M. Tashtoush, “Comparative Study of Information and 

Communication Technology (ICT)-Based and Conventional Methods of Instruction on Learners’ Academic 

Enthusiasm for L2 Learning”. Education Research International, Article ID 5478088, pp. 1-8, 2022.    

[30] N. Rasheed, M. Tashtoush, “The Fertility and its Relation with Some Demographic, Economic and Social 

Variables in Jordan,” Turkish Journal of Computer and Mathematics Education, vol. 12, no. 11, pp. 5088-5095, 

2021. 

[31] M. Tashtoush, Y. Wardat, F. Aloufi, O. Taani, “The Effect of a Training Program Based on TIMSS to Developing 

the Levels of Habits of Mind and Mathematical Reasoning Skills among Pre-service Mathematics Teachers,” 

Eurasia Journal of Mathematics, Science and Technology Education, vol. 18, no. 11, em2182, 2022.  

[32] M. Tashtoush, Y Wardat, F. Aloufi, O. Taani, “The Effectiveness of Teaching Method Based on the Components 

of Concept-Rich Teaching in Achievement for Students of Linear Algebra Course and Their Attitudes Towards,” 

Journal of Higher Education Theory and Practice, vol. 22, no. 6, pp. 41-57, 2022.  

[33] M. Tashtoush, Y. Wardat, A. Elsayed, “Mathematics Distance Learning and Learning Loss During COVID-19 

Pandemic: Teachers’ Perspectives,” Journal of Higher Education Theory and Practice, vol. 23, no. 5, 162-174, 

2023. 

[34] M. Tashtoush, R. AlAli, Y. Wardat, N. AL-Shraifin, H. Toubat, “The Impact of Information and Communication 

Technologies (ICT)-Based Education on the Mathematics Academic Enthusiasm,” Journal of Educational and 

Social Research, vol. 13, no. 3, pp. 284-293, 2023  

[35] J. Shabbir, T Anwer, “Artificial intelligence and its role in near future” J. Latex. Class., vol. 14, pp. 1–10, 2018. 

[36] J. McCarthy, M. Minsky, N. Rochester, C. Shannon, “A proposal for the Dartmouth summer research project on 

AI,” AI Mag., vol. 27, pp. 12–14, 2006. 

[37] S. Akgun, C. Greenhow, “Artificial intelligence in education: Addressing ethical challenges in K-12 settings,” AI 

Ethics, vol. 2, pp. 431–440, 2021. 

[38] P. Limna, S. Jakwatanatham, S. Siripipattanakul, P. Kaewpuang, P. Sriboonruang, “A review of artificial 

intelligence AI in education during the digital era,” Adv. Know. Execu., vol. 1, pp. 1–9, 2022. 

[39] A. Abdelnour, “An introduction to artificial intelligence” Al-Faisal Cultural House, Riyadh: KSA, 2004. 

[40] T. Aker, L. Smith, N. Anissa, “Educ-AI-Tion Rebooted? Exploring the Future of Artificial Intelligence in Schools 

and Colleges,” Nesta: London, UK, 2019. 

[41] A. Aldarayseh, “Acceptance of artificial intelligence in teaching science: Science teachers' 

perspective,” Computers and Education: Artificial Intelligence, vol. 4, pp. 100132, 2023. 

[42] D. Faggella, Artificial Intelligence in the Classroom. Interface Magazine, “Downloaded from: https://interface 

online.co.nz,” 2019. 

[43] P. Lameras, S. Arnab, “Power to the teachers: An exploratory review on artificial intelligence in education,” 

Information, vol. 13, no. 14, 2021. 

[44] OECD. “Artificial Intelligence in Society,” OECD Publishing: Paris, France, 2019. 

[45] M. Mohamed, R. Hidayat, N. Suhaizi, M. Mahmud, S. Baharuddin, “Artificial intelligence in mathematics 

education: A systematic literature review,” Int. Elect. J. Math. Edu., vol. 17, em0694, 2022. 

https://articlegateway.com/index.php/JHETP/index
https://articlegateway.com/index.php/JHETP/index


Mohammad A. Tashtoush et al., Iraqi Journal for Computer Science and Mathematics Vol. 5 No. 1 (2024) p. 60-77 

 

 76 

[46] N. Mohamed, “Application of motivation in artificial intelligence”. Unpublished master's thesis. Faculty of Arts, 

Al-Neelain University, Sudan, 2014. 

[47] Y. Fang, Z. Ren, X. Hu, A. Graesser, “A meta-analysis of the effectiveness of ALEKS on learning,” Edu. Psyc., 

vol. 39, pp. 1278–1292, 2019. 

[48] H. Chu, J. Chen, F. Kuo, S. Yang, “Development of an adaptive game-based diagnostic and remedial learning 

system based on the concept-effect model for improving learning achievements in mathematics,” Edu. Technol. 

Soc., vol. 24, pp. 36–53, 2021. 

[49] M. Tashtoush, “Weakly c–Normal and cs–Normal Subgroups of Finite Groups,” Jordan Journal of Mathematics 

and Statistics, vol. 1, no. 2, pp. 123–132. 

[50] N. Fanchamps, L. Slangen, P. Hennissen, M. Specht, “The influence of SRA programming on algorithmic thinking 

and self-efficacy using Lego robotics in two types of instruction,” Int. J. Technol. Des. Educ., vol. 31, pp. 203–

222, 2021. 

[51] S. Bush, “Software-based intervention with digital manipulatives to support student conceptual understandings of 

fractions,” Brit. J. Educ. Technol., vol. 52, pp. 2299–2318, 2021. 

[52] S. Vanbecelaere, F. Cornillie, D. Sasanguie, B. Reynvoet, F. Depaepe, “The effectiveness of an adaptive digital 

educational game for the training of early numerical abilities in terms of cognitive, noncognitive and efficiency 

outcomes,” Brit. J. Educ. Technol., vol. 52, pp. 112–124, 2021. 

[53] K. Crowley, “The Impact of Adaptive Learning on Mathematics Achievement,” New Jersey City University: USA, 

2018. 

[54] K. Francis, S. Rothschuh, D. Poscente, B. Davis, “Malleability of spatial reasoning with short-term and long-term 

robotics interventions,” Technol. Know. Learn., vol. 27, pp. 927–956, 2022. 

[55] H. Fatani, “Challenges of artificial intelligence and its uses in education,” New education. Retrieved at  January 21-

2023. 

[56] R. Hidayat, Y. Wardat, “A systematic review of Augmented Reality in Science, Technology, Engineering and 

Mathematics education,” Educ Inf Technol., 2023. 

[57] W. Shin, D. Shin, “A Study on the Application of Artificial Intelligence in Elementary Science Education,” 

Journal of Korean Elementary Science Education, vol. 39, no. 1, pp. 117-132, 2020.  

[58] J. Hoorn, I. Huang, E. Konijn, L. Buuren, “Robot tutoring of multiplication: Over one-third learning gain for most, 

learning loss for some,” Robotics, vol. 10, no. 16, 2021. 

[58] N. Nguyen, “Exploring the role of AI in education,” London Journal of Social Sciences, vol. 6, pp. 84–95, 2023. 

[59] N. Al-Shirawia, M. Tashtoush, “Differential Item Functioning Analysis of an Emotional Intelligence Scale for 

Human Resources Management at Sohar University,” Information Sciences Letters, vol. 12, no. 11, pp.2937-2952, 

2023. 

[60] N. Rasheed, M. Tashtoush, “The Impact of Cognitive Training Program for Children (CTPC) to Development the 

Mathematical Conceptual and Achievement,” Journal of Higher Education Theory and Practice, vol. 23, no. 10, 

pp. 218-234, 2023.  

[61] D. Kim, “AI Curriculum Design for Korea K-12 AI Education Through Analyzing AI Education Curriculum. 

International,” Journal of Recent Technology and Engineering, vol. 12, no. 3, pp. 72-81, 2023. 

[62] S. Wang, H. Yu, X. Hu, J. Li, “Participant or Spector? Comprehending the Willingness of faculty to use Intellegint 

Tutoring Systems in the Artifical Intelligence ear,” Brithish Journal of Educational Technology, vol. 51, no. 5, pp. 

1657-1673, 2020.  

[63] J. Yeonju, C. Seongyune K. Hyeoncheol, “Development and validation of an instrument to measure undergraduate 

students’ attitudes toward the ethics of artificial intelligence (AT-EAI) and analysis of its difference by gender and 

experience of AI education,” Education and Information Technologies, vol. 27, no. 8, pp. 11635-11667, 2022. 

[64] S. Hwang, “Examining the Effects of Artificial Intelligence on Elementary Students’ Mathematics Achievement: 

A Meta-Analysis,” Sustainability, vol. 14, pp. 13185, 2022.  

[65] S. Magdy, “Education and future challenges in light of the philosophy of artificial intelligence,” Journal of Digital 

Education and Learning Technology, vol. 2, no. 5, pp. 97-140, 2021. 

[66] M. Obeidat, “Challenges facing the integration of artificial intelligence in education,” Al-Bayan online newspaper, 

2022 

[67] J. Jauhiainen, A. Garagorry, “Generative AI and ChatGPT in School Children’s Education: Evidence from a 

School Lesson,” Sustainability, vol. 15, Article ID 14025, 2023.  

https://www.researchgate.net/publication/374341653_AI_Curriculum_Design_for_Korea_K-12_AI_Education_Through_Analyzing_AI_Education_Curriculum?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6ImxvZ2luIiwicGFnZSI6InNlYXJjaCIsInBvc2l0aW9uIjoicGFnZUhlYWRlciJ9fQ
https://www.albayan.ae/expo/news/2022-01-26-1.4354478


Mohammad A. Tashtoush et al., Iraqi Journal for Computer Science and Mathematics Vol. 5 No. 1 (2024) p. 60-77 

 

 

 77 

[68] A. Jarrah, Y. Wardat, P. Fidalgo, “Using ChatGPT in academic writing is (not) a form of plagiarism: What does 

the literature say?,” Online Journal of Communication and Media Technologies, vol. 13, no. 4, e202346, 2023. 

[69] A. Mahmoud, “Artificial intelligence applications: an introduction to the development of education in light of the 

challenges of the Corona virus (COVID 19) pandemic,” International Journal of research in Educational 

Sciences, vol. 3, no. 4, pp. 171-224, 2020. 

[70] Y. Wardat, M. Tashtoush, R. AlAli, A. Jarrah, “GhatGPT: A Revolutionary Tool for Teaching and Learning 

Mathematics,” EURASIA Journal of Mathematics, Science and Technology Education, vol. 19, no. 7, Article No 

em2286, 2023.  

[71] N. Al-Shirawia, R. AlAli, Y. Wardat, M. Tashtoush, S. Saleh, M. Helali, “Logical Mathematical Intelligence and 

its Impact on the Academic Achievement for Pre-Service Math Teachers,” Jounal of Educational and Social 

Research, vol. 13, no. 6, pp. 242-257, 2023. 

[72] Mokhtar, M. AI Applications: An Introduction to Education Development in Light of the Challenges of the 

COVID 19 Pandemic. International Journal of research in Educational Sciences, 3(4), 2020. 

[73] R. AlAli, A. Al-Barakat, “Using Structural Equation Modeling to Assess a Model for Measuring Creative 

Teaching Perceptions and Practices in Higher Education,” Education Sciences, vol. 12, pp. 690, 2022.  


