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ABSTRACT

The many uses of Al ineducation are making the academic environment simpler and more
personalized. Educational resources are now accessible to everyone through smart devices and
systems which has revolutionized the way people learn. Students no longer need to attend real
classes to learn provided they have access to computers and the internet. Al is also helping schools
to digitize administrative tasks so that teachers can better interact with students. Thus, this paper
will discuss the changes that Al is bringing to education. Artificial Intelligence (Al) is a rapidly
growing technical field that has the potential to change every aspect of human social relationships.
In the field of education, Al has developed novel instructional approaches being tested in a variety
of settings. Education policymakers forecast the impact of Al on the education sector so that
knowledgeable and relevant potential solutions are made. Noticeably artificial intelligence is
becoming a part of our daily life, Artificial Intelligence is making an impact in education, and old
approaches are rapidly modernizing. Artificial Intelligence (Al) is gaining traction in the
development of innovative forms of learning technologies, intending to revolutionize the
educational system. To improve the learning experiences of students, schools are gradually
changing from traditional teaching approaches to smart education. In recent years, digitalization
has permitted substantial improvements in the evolution of educational pedagogy. Individualized
education encounters are profoundly influenced by technology's delivery of an enhanced
environment. Moreover, innovative educational alternatives are being created and validated all
around the world due to intelligent educational systems, technology design, and Atrtificial
Intelligence (Al) features. Such advances in education are required since education attempts to
nurture individuals to future developments, guaranteeing that individuals and communities
globally prosper. As young brains are nourished, skills like analytical thinking, management,
communication, and cooperation become extremely relevant. These young learners are
the workforce of the future. As a result, the school systems must encourage the development of
these skills to keep up with the rapidly changing world. Categorization and decision-making are at
the heart of Al applications. Although current learning systems are consumer-friendly, they do not
have the dynamic self-learning power which is a characteristic of artificial intelligence. This study

will focus on reviewing, artificial intelligence and explore: how Artificial Intelligence is applied



and effective in the education sector? What is the Impact of Al-Powered Digital Educational

Platforms on Students’ Learning and Teachers’ Practice?
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CHAPTER 1: INTRODUCTION

1.1 Background to the Study

According to the World Economic Forum, a high percentage of businesses would have
incorporated technology like machine learning by 2025. To fulfil the imminent shortage, they
strongly recommend policymakers and educational establishments to focus on rapidly developing
relevant education and skills, with an emphasis on STEM and non-cognitive skills and experience
(Foreman, Obiomon & Kirby, 2021). According to the Microsoft analysis, learners will need to
grasp two aspects of this new environment before graduation. They must know how to adopt ever-
changing technologies like artificial intelligence (Al), and how to successfully collaborate in a team
to solve problems. Empowering learners to work with Al can begin as early as elementary school.
Because many children are familiar with digital technology even before school enrolment, it's
critical to train skills needed to succeed in a digital environment. The future workforce is built on
today's foundations (Pajany, 2021). In the years 2018-2022, the Al demand is predicted to increase
by 48%. With the rise of technologies in Al, its applications in education have grown, with exciting
potentials for personalized learning, dynamic evaluations, and significant engagement in online,
wireless, and hybrid learning environments (Li Da Xu & Zhao, 2018). More controversially,
following the teacher shortage, experts have advocated for some teaching responsibilities to be
replaced by Al-assisted robots. According to Global Industry Insights Inc., the Al education sector
will be approximately $20 billion in market shares by 2027. The industry's rise is encouraging, as
Al has the potential to relieve teachers' workloads across the world. While Al algorithms can teach
learners math and reading, the more difficult tasks of instilling social and emotional development
will remain in the hands of educators (Oke & Fernandes, 2020). With the advent of COVID-19,
technology is used in classrooms has changed significantly in response. Lockdowns caused many
instructors around the world to deliver educational instructions remotely, (Chamberlain et al.,
2020).

1.2. Problem Statement
Does Al have effective applications in the education sector? Al has been used in education, notably

in the form of skill development tools and assessment systems. As Al educational technologies



evolve, the hope is that Al will bridge gaps in teaching and learning processes, allowing schools
and instructors to do more. Al may increase efficiency, personalization, and administrative
responsibilities, offering instructors more flexibility and autonomy to focus on learning and
responsiveness, which are unique characteristics that Al robots lack (Roll & Wylie, 2016). Because
today's kids will need to work in a world where Al is a reality, education institutions must
familiarize them with and teach them how to use the technology. From the knowledge of the
cognitive structures that organize the information in the individual's memory; education is carried
out. Thus, the way information is distributed in the Virtual Learning Environment (VLE) ensures
the development of skills. The perspectives described concerning the assessment of VLE produce
meaning when its use is established in the educational context. This is because this use essentially
brings together technical resources but with pedagogical meanings that can reconfigure educational
practices. To organize the different technologies that can be used in the Education environment,
the following stand out: collaborative learning; conversation channels; video interaction; the
interactive classes; the technological and pedagogical outlines for the development of educational

methodologies; and support for virtual educational activities.

Although computing is a popular and daily practice, many difficulties can be encountered by both
students and teachers. These obstacles will be reported throughout this research through the
researchers conducted previously and used here. It is believed that there is a need to develop skills
in the use of these new educational technologies in order to contribute to the development of
methods, techniques, and strategies for the construction of VLE aimed at education. Big companies
such as Google and IBM are committed to improving school education by making it innovative
and progressive. It is expected that the impact of artificial intelligence to grow even more, with
more benefits than those already implemented in classrooms. The application of new Al
technologies can transform education, although the reality is that the media hype surrounding these
changes will be much more tangible than their results, as has been the case with other
transformative learning technologies implemented in the past. Researchers started the trend of
developing an Al-based algorithm that will help students determine their future career path and
potential for higher education. In practice, however transperancy of data collection and uncertain

digital privacy remain important issues as data is collected from millions of students. Research



must continue to protect the private data of both students and teachers using Al devices. There are
many benefits to using Al in schools sving money and time. In addition, various algorithms that
use artificial intelligence can analyze users’ knowledge and interests and provide personalized
recommendations and training programs.

With Al techniques, it is also possible to identify ideal people and schools to delegate activities
and coordinate processes. Optimizing resources, minimizing costs, and maximizing educational
gains becomes a simpler and more common task. Thus, much of the manager's organizational work
would be replaced by decision-making activities related to complex problems, which require
analysis of several variables. According to the CIEB report (2022), human involvement is
fundamental not only in decision making but also to understanding the behavior of intelligent
machines because a) various types of algorithms operate in our society and play an important role
in our daily activities; b) due to the complex properties of these algorithms and the environments
in which they operate, analytical modeling is difficult or impossible; and c¢) due to the ubiquity and
complexity of intelligent algorithms, being able to predict their effects on humanity becomes a
pressing challenge. Luckin et al. (2016, p. 4). Al-based education systems can help improve the
entire education system by applying targeted improvements to the process; that is, each city, state,
or region may have different solutions to the same problem. Education plays an essential role in
efforts to make future Al-ready workforces. Bridging the gap between Al skills goes beyond
adopting increasingly powerful technologies to facilitate learning. It also means rethinking the
content and methods used to deliver instruction at all levels of education. The increasing use of Al
in education has also aroused interest in a larger universe in which only students and teachers are
served. Complete educational systems based on Al are studied and developed, and with the help of
big data, an immense set of data constantly collected by the system, they can generate information
at levels much greater than those generated by students, or groups of students, a class or even a
school. According to UNESCO (2019, p. 18), an Educational Management Information System
(EMIS) refers to an organized group of information services that collect, store, process, analyze
and disseminate information for educational planning and management. It is used by educational
leaders, decision-makers, and managers at the regional, local, and school levels as well as to
compile statistics. Data-driven Decision Making (DDDM) applied to student test data is central to

many schools and district reforms in part due to federal and state test accountability policies



(UNESCO, 2019, p.18). With the data collected, Al make decisions to improve schooling A well-
designed and functioning EMIS allows members at all levels of the education community to access
useful information to more effectively manage and administer an education system more efficiently
and develop viable and cost-effective plans, formulate responsive policies, and monitor and
evaluate educational outcomes. In countries where data is complete, reliable, collected regularly,
and can be aggregated and disaggregated, Al-enhanced EMIS would have a much stronger ability
to automatically analyze data and generate data dashboards at school and national levels.
(UNESCO, 2019, p. 18). The research will also analyze and explore the various applications of Al

in the educational sector.

The use of technology, combined with teaching methodologies, is reaching levels that we would
never have imagined possible. We often hear about chatbots (computer programs 18 developed to
carry out conversations with humans), responsible for helping people to get information, widely
used mainly by commercial and financial companies, but which are gradually being inserted in
education. The systems will be individualized and adaptive so that the client or student is directed
to perform certain tasks according to their choices and preferences because, in this way, they can
improve their performance in carrying out the activities. We are also experiencing in education the
rapid development of Intelligent Tutor Systems - ITS, widely used mainly in Virtual Learning
Environments of the various online courses spread across Brazil. We need to analyze the main
studies and trends in the evolution of Al in education that can enable schools, universities,
educators, and researchers to understand current educational phenomena linked to Artificial
Intelligence technology. The construction of systems using artificial intelligence methods requires
based on the models of human successes in an everyday struggle with countless, sometimes simple,
and sometimes very complex life problems. And the fact that we humans do not always manage to
find a reasonable solution to problems immediately is only the exception to the rule: after all, we
can somehow deal with the most diverse difficult situations. Regardless of various critical opinions,
many enthusiasts of a new technique - computer technology - have undertaken research and
experiments on building "thinking programs, modeled on human thought processes. Their work,

already in the early period of computer science development, led to the creation of a number of



interesting solutions that did not fit within the framework of the developing algorithmics and
algorithmic approach to the construction of computer programs

1.3 Aim and Objectives

Aim: to study Impact of Al-Powered Digital Educational Platforms on Education

Objectives:
o To explore the relevance and practice of Artificial Intelligence in the education
sector for Teaching and learning
o To investigate the Impact of Al-Powered Digital Educational Platforms on

Students’ Learning and Teachers’ Practice

1.4 Research Questions
o How is Artificial Intelligence applied and effective in the education sector
o What is the Impact of Al-Powered Digital Educational Platforms on?

Students’ Learning and Teachers’ Practice

1.5 Rationale of the Study
With the outbreak of pandemic, significance of online education platforms and role of Al in
educational platforms was signified. It is worth investigating the impact of these platforms on

learning and teaching environment in the given context.

1.6 Structure of Thesis
The thesis begins with introduction after which a chapter would be dedicated to the review of past
literature on similar subject. The third chapter presents adopted methodology and fourth one will

present results and their analysis. Finally, a conclusion will be drawn for the entire thesis.



CHAPTER 2: LITERATURE REVIEW

2.1. Overview of the Chapter
This chapter will present an overview of the current state of knowledge on the phenomena under
investigation. After a thorough review of the literature, the study will proceed with the answers to

the developed questions and reveal desired insights for the readers.

2.2. Artificial Intelligence in Education: a theoretical view

This section presents a theoretical construct on Al in Education, reflecting on the studies of several
national and international researchers. Initially, it addresses issues highlighted in official
documents that involve the use of digital information and communication technologies in the
educational context. We saw for the first time the complex field of programming and languages
that is understood as the beginning for the use of programming for educational purposes, thus,
putting Al on the way to this development. The purpose of including informatics as a curricular
component is to allow access to all those who wish to make it an element of their culture, as well
as those for whom the purely technical approach seems insufficient to understand its deep
mechanisms(Fauzi et al., 2021). In education, changes do not occur as quickly as in computer
technology, creating a gap to be overcome. The world of technology and information provides us
with indications, enhances our senses, allows us to experience well-being that our ancestors did not
dare to dream of. Having access or not to information can constitute an element of discrimination
in the new society that is being organized. This problem can be overcome through changes in
school curricula that must develop skills for obtaining and using information through the computer

and adapting students to the presence of new technologies in everyday life(Iftakhar, 2016).

It is assumed, therefore, that current curricula should provide for the development of specific skills
and abilities in the area of technology, mainly related to information and communication
technologies, for obtaining, selecting, and using information through the computer. The student
finds opportunities to use the various technological resources that can mediate the learning of
multidisciplinary content, through project pedagogy, for example, in addition to developing the

necessary skills to enter and remain in the job market (Panconesi & Guida, 2021). Computers are



products of intelligent technology: they are semantic machines, using very sophisticated forms of
language, such as images, language codes, word processors and calculations, etc. Digital culture:
involves learning aimed at more conscious and democratic participation through digital
technologies, which involves understanding the impacts of the digital revolution and advances in
the digital world in contemporary society, building a critical, ethical and responsible attitude in
relation to the multiplicity of media and digital offers, the possible uses of different technologies
and the contents they convey, and also the fluency in the use of digital technology to express
solutions and cultural manifestations in a contextualized and critical way. Digital communication
and information technology are present in our daily lives, and it can no longer be ignored that
today's young people are increasingly inserted in this world (Wang et al., 2021).

2.3. Google in Education Technology

With the development of Classroom, Google is gaining extraordinary mover in the education
technology industry. In its new job, Classroom can incorporate with existing school data
frameworks, going about as a critical connection point between the school and understudy
information (Barlow and Lane, 2007). Study hall extension focuses on particular instruction model
in light of the consistent assortment and trade of understudy information between stages by means
of Google Cloud. The qualification among business and instructive purposes turns out to be
increasingly troublesome. It looks like Google will bring its new Al elements to schools also.
Education will not be the only sector affected by Google's conversational Al interface (Iftakhar,
2016). A group of researchers, including the two co-chairs of the Ethical Al (Ethical Artificial
Intelligence) team at Google itself, published a research paper claiming that these models contain
harmful ideas, biases, and misleading information (Panconesi & Guida, 2021). Google
subsequently dismissed authors from its Ethical Al group, resulting in widespread judgements and
genuine inquiries about the protracted moral implications of its Al methodology. This raises the
issue of with respect whether introducing Google Al innovation in instructive items can repeat
inclination and falsehood in instructive organizations. Pichai maintains that further development
will ensure honesty, accuracy, security and privacy at LaMDA prior to full market launch, although

the dismissal of Al ethics specialists weakens the credibility of these assurances (Fauzi et al., 2021).



A techno-ethical audit seems to be necessary to solve the problem of the growing role of Google
in education. However, larger questions remain about the impact of private tech companies on state
and public education systems and the potential of new Al platforms to change school practices and
priorities (Barlow & Lane, 2007). The involvement of private companies in education is nothing
new, but the international scale of Big Tech's influence and the technological and ethical
implications of emerging platforms, Al, and data systems in schools require great attention.
Sofware, hardware and underlying data and cloud systems are produced by Google for dependency
of education system across the globe. These are specialized, moral, and policy driven issues that
ought not be managed exclusively by educators and school chiefs. They should be tended to at the
administrative level as well as through fair, aggregate conversation about the eventual fate of
schools after the pandemic (Gleason & Heath, 2021).

2.4. Collaborative Teaching and Al

Al can help promote collaborative learning. One of the most progressive parts of PC upheld
cooperative learning is found in circumstances where stuents are not actually in a similar area. It
gives students variable decisions as they need when and where to study (pervasiveness) (Yang et
al., 2021). Simulated intelligence can assist with customizing learning in numerous ways and can
assist with establishing an expert climate for educators to work better and foster activities that can
all the more successfully address the hardships of 42 students. Luckin et al. (2016 p. 26), in the
article Intelligence, unleashed: A contention for Al in Education, distributed by Pearson, propose
that the cooperation of students undertaking a venture together, or a local area of students partaking
in an internet-based course, can advance preferable learning results over learning alone.
Cooperative learning urges members to express and think about different clarifications, resolve

contrasts through the exchange, and construct shared information (CIEB, 2022).

Cooperative learning can likewise build inspiration, as though students care about the gathering,
they become more engaged with the assignment and accomplish better learning results. This may
not be so easy to do, in light of the fact that with regards to online joint efforts, where members
seldom meet the eye to eye, making bonds and association mentalities can be troublesome.
Henceforth the significance of IAED in having the option to add to this interaction. Different



methodologies have been examined, for instance, versatile gathering arrangement, master
assistance, virtual specialists, and shrewd control (Kabudi, Pappas & Olsen, 2021). Artificial
intelligence can turn into a significant partner in building cooperative gatherings to help educate
and learn processes. The product can be taken care of consistently with the data created by students
and thusly produce the best mixes of students for the start of a movement. Gatherings might be
framed by similitudes between people or even by reciprocal information and practices, making
every part significant and crucial for the development of information. During the creation, the
actual cycle of doing the movement and the end should be joined and interceded by a guide or
instructor, answerable for checking the great advancement, and in the event of any issue, mediate
to address the circumstance (Hamal, Faddouli & Harouni, 2021).

2.5. Teachers and Al

One of the most discussed and most explored subjects in the researches deals with the role of the
teacher in this new reality in which Al could eventually replace their work with that of a machine
equipped with intelligent software. Today, Al is being worked on and developed to assist educators
in the teaching and learning process, whether by automating routine tasks or helping to choose the
most appropriate content to present (Lee & Choi, 2021). In the article Teaching in the machine age:
How innovation can make bad teachers good and good teachers better, published by Thomas Arnett
in 2016 by the Christensen Institute, the subtitle contains an enigmatic sentence in relation to the
content of the text: “How innovation can make bad teachers good, and good teachers even better.
The study shows that as scientific understanding and Al advance, many professions will be
dramatically affected, and this advance allows machines, in the very near future, to perform tasks
previously dominated exclusively by humans (Arnett, 2016). According to the UNESCO article,
teachers spend a lot of time on routine and administrative tasks in this sense. We can think of a
dual teacher model that involves a teacher and a virtual teaching assistant, who can take over the
routine task and free up time. Teachers, allowing them to focus on student guidance and individual
communication (UNESCO, 2019, p. 13). Teachers have already started that Al brings. It is unlikely

that machines will replace teachers in the near future (Hou et al., 2021).



Schools have faced many challenges over the years, whether with a shortage of teachers, a lack of
clear teaching methods, the development of qualified teachers, among other problems. Arnett
(2016) adds that even the best teachers who struggle to meet the diverse needs of their students still
need to find time to develop deeper learning; in the midst of all the pressures to carry out the
fundamental instructions, they can, through Al, have their lives made easier (Panconesi & Guida,
2021). Innovations can simplify and automate aspects of the teaching experience and can improve
student performance in two different ways. Examining evaluating innovation can't supplant an
instructor's capacity to give input and prepare on explicit words and expressions; the product only
arranges student expositions into general regions - like association, thought advancement, and style
- and afterward gives conventional ideas to progress in those areas. However, when instructors
utilize the product as a first pass in evaluating and afterward capture your definite input to address
the regions for development distinguished by the product, paper reviewing turns into a significantly
less tedious and work concentrated cycle. The net outcome is that instructors can invest less energy
on grades and additional time on educating, just as offering students more chances to get

customized criticism on composition (Kabudi, Pappas & Olsen, 2021).

Cooperate with Al collaborators to get the best outcomes for your students. Innovation can assist
with planning all students’ singular learning plans and directions, their assets and shortcomings,
subjects that cost more and are effectively acclimatized or learned, and learning inclinations and
exercises. (UNESCO, 2019). Utilizing calculations to assist students with exploring different
substance ways, Al can customize learning and further develop valuable open doors for students

with the assistance of their instructors and schools (Hamal, Faddouli & Harouni, 2021).

2.6. The Importance of Using Virtual Learning Environments and their Tools

It is important to highlight that it is not the virtual environment that defines education, it can
condition the teaching and learning processes, but it is due to the pedagogical intention of the
subjects involved. With this trend, one can discuss the role of these technologies not only in the
context of virtual education but in its resignification as electronic learning. Education is carried out

virtually from the knowledge of the cognitive structures that organize the information in the
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individual's memory; thus, the way information is distributed in the VLE ensures the development
of skills (GANDRA, 2015).

The perspectives described concerning the assessment of VLE produce meaning when its use is
established in the educational context. This is because this use essentially brings together technical
resources but with pedagogical meanings that can reconfigure educational practices. To organize
the different technologies that can be used in the Education environment, the following stand out:
collaborative learning; conversation channels; video interaction; the interactive classes; the
technological and pedagogical contours for the development of educational methodologies; and
support for virtual educational activities (Gleason & Heath, 2021). The main synchronous and
asynchronous tools available to users in the VLE are chats, blogs, video classes, forums, discussion
list, electronic mail, bulletin board, poll, portfolio, virtual libraries, Google Scholar, profile and
Frequently Asked Questions (FAQ) (Panconesi & Guida, 2021).

2.7. Artificial Intelligence Definition and Correlations

Artificial Intelligence is defined as a set of computer programs and technologies that mimic the
human’s brain functioning and intelligence (Huang & Rust, 2018). Al-systems are either
technologically intelligent, capable of efficiently performing routine tasks, cognitive thinking, self-
learn through data, or altering their output. Learning from a range of data inputs has enabled
systems to become intelligent that is, text, audio, or video. The huge data repository allows Al
software to learn automatically from data using a variety of analytical techniques, including
machine learning and deep learning. Artificially intelligent networks are computers that adapt from
big data and upgrade their forecasts and behaviors (Najafabadi et al., 2015). On the other hand, the
study of techniques that develop computerized programs to enhance autonomously via experience
is known as Machine Learning (ML). By discovering and accumulating knowledge on the ground
and increasing performance using the new knowledge, ML uses software to replicate human
learning. Researchers developing systems for applications like classifiers, automated control of
vehicles, picture recognition, machine vision, and computational linguistics most commonly
employ ML in the Al area (Lee & Hannafin, 2016). The term "artificial intelligence™ (Al) is closely

correlated with computers. However, several articles in the education sector reveal that, even as
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computers serve as the foundation for the creation of artificial intelligence, there is a shift away
from computers to include hardware, software, and equipment, as artificial intelligence (Dopico et
al., 2016). The transference of artificial intelligence to technologies and other products like
buildings and robots is aided by integrated computers, sensors, among other developing
technologies. Indeed, Amit (2018), offered a dual definition and explanation of Al. They defined
Al as both a discipline and a concept. Al is a branch of research in computer science whose
objectives include resolving several cognitive issues often related to human intelligence, for
example, comprehension, abstract reasoning, and algorithms, and afterward evolving. Chassignol
et al (2018) described Al as a conceptual framework that guides the advancement and adoption of
machines systems with human-like functionalities, — especially in intellect and performance of
tasks to using human intelligence like visual perception, voice recognition, judgment, and

translation software.

The definition of Al presented by various researchers brings to light near comparable features or
properties of Al. According to Lake, et al (2017), Al refers to systems that can imitate human
cognition. Similarly, Alam (2021) noted that Al is the culmination of decades of research &
innovation joining system engineers, data analysts, software developers, statisticians, linguists,
cognitive scientists, social scientists, educationalists, and others to create education systems
aligned with a level of sophistication and capacity to execute various functions like assisting
teachers and students. According to the author, Al employs advanced functionality of systems and
software for instance algorithmic machine learning, to allow computers to perform various
activities that need human cognition and the capacity to conform to their surroundings. In addition,
Natale & Ballatore (2020) defined artificial intelligence as the potential of machines and computers

to emulate human thought and behaviors.

In general, artificial intelligence covers the creation of computers with a certain degree of
intelligence and its capacity to execute human-like tasks like cognition, comprehension, decision-
making, and adaptability to the environment which was the collective similarity between all
descriptions. As a result, specific features and concepts stand out as essential for Al. From the

definitions and discussion of Al, intelligence, or a machine's potential to display a certain degree
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of intelligence and execute several activities and capacities that need human-like abilities, emerges
as a crucial aspect of Al (Rouhiainen, 2018). Al and machine learning have recently been
intensively researched for their use in mobile platforms, to improve computing quality and open
up new applications such as face unlocking, voice recognition, translation software, and virtual
environments. Machine learning, on the other hand, needs a massive computational force to
accomplish complicated education and training. Some systems for operating computational
efficiently have been proposed to overcome this issue. Qualcomm announced the Snapdragon
Neural Processing Engine in 2016 to help GPU processors speed up the implementation of neural
network models (Wang et al., 2020). It's important to note that the Android Neural Networks API
was created to implement machine learning algorithms efficiently on mobile devices. By lowering
the latency and intricacy of the network, API offers a lot of value to mobile subscribers.
SqueezeNet, MobileNet, and Shufflenet are well Al-related learning networks for mobile phones.
The progress of Al technology in mobile devices has elevated wireless education to a new level,
allowing for easy learning by assisting students in very little time and delivering interactive and
individualized learning (Sonti & Sundari, 2022). Because Al connects students to a virtual
classroom, virtual reality can contribute to the process of learning beyond the classroom
environment to establish a global classroom. Furthermore, Al-based chatbots offer individualized
web-based learning and convert teacher interactions into chat dialogues. This technology may be
used to determine a student's degree of comprehension. Intelligent education, creative virtual
classrooms, and statistical predictive analysis are all examples of Al-aided education. As learning
demands increase, Al-enabled education is becoming increasingly vital. For both teachers and
students, intelligent classrooms offer timely and tailored training and guidance. Multiple
computing technologies, specifically machine learning-related systems strongly tied to data models
and cognitive developmental theory, are used to increase learning value and efficiency (Nez, &
Lantada, 2020)

2.8. Difficulties in Accessing and Handling Virtual Learning Environments
Although computing is a popular and daily practice, many difficulties can be encountered by both
students and teachers. These obstacles will be reported throughout this research through the

researches read and used It is believed that there is a need to develop skills in the use of these new
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educational technologies in order to contribute to the development of methods, techniques, and
strategies for the construction of VLE aimed at education (Maghsudi et al., 2021). With the
implementation of remote Teaching in times of the Coronavirus pandemic, new rules were
demanded by society with the use of digital technologies generating changes in the routine of life
of its users. From digital platforms, as a way of accessing the virtual learning environment, new
ways of studying, learning, and living in this cyberspace are experimented with (Gleason & Heath,
2021).

In this learning environment, there is a collaborative system between teacher and student playing
new roles. Students are protagonists of their own learning, and the teacher becomes a mediator of
knowledge and promoter of pedagogical proposals so that there is a progression of this learning.
For both roles, the social relationships developed are essential, and it may be necessary to deal with
the difficulties arising from this collaborative system, as intellectual discussions are highly
desirable, driving learning to a more organized level of reasoning, through greater creativity than
that proposed. by the Virtual Learning Environment (AVA) (Maghsudi et al., 2021).

Darnton (2010, p. 15) argues that the “future, whatever it may be, will be digital” and that the
“present is a moment of transition,” in which, among other aspects, “print and digital modes of
communication coexist and new technologies become obsolete quickly. Furthermore, despite the
anti-technology speeches, which are nothing more than an individual's reaction to the new, the
numbers and impacts of innovations brought about by the digital revolution increasingly signal
how irrepressible digital technologies can be. Therefore, with regard to Basic Education, the debate
on policies for the use of digital technologies in the school environment needs a culture of prudent,
productive, and full use, extracting from this environment what is best to offer society. Thus, the

Basic Education school is a privileged space to start this construction (Murrell, 2012).

In this context, this research addresses a statistical analysis investigation based on 30 articles
presented from the analysis of periodicals with Qualis A strata in the Education area that presents
the use of VLEs in Basic Education. Given this situation, the objective is to investigate whether
there are limitations and potentialities in Science Teaching when applied remotely or in a hybrid

way. Digital technology that allowed the advancement of distance education was established by
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the development of a current body of Action plan for validation and non-formal adult
education (AVA), which is a software environment developed on the internet with technological
resources in order to create an educational context that allows different types of interaction between
student and teacher that are geographically separated. The first VLE construction projects aimed
at education began in the mid-1990s (Rinne, 2012).

2.9. Pedagogical Practices from the use of VLE

Contemporary pedagogical practices can be implemented and innovated from technologies with
prior preparation in the sense of continuing teacher training, as well as systematic and reflective
planning of practice. Miranda et al. (2010) conducted a study to determine trends in technology-
enabled teaching and learning processes. These authors came to the conclusion that there are other
factors that influence the interactive processes in educational environments with technology, such
as familiarity with online game environments didactic models that are put into play. Faced with
advances in technologies, the traditional educational process makes room for pedagogical strategies

of thinking and acting as in a game.

With this, Martins et al. (2018) propose to integrate perspectives of pedagogical engineering from
the Moodle tool, which stands out among the current media through collaborative learning,
interactivity, and different forms of learning with asynchronous tasks. It is important to note that
Tavares and Melo (2019) reveal in their research the relationship that the school establishes with
the new generation of digital-native students on the influence of digital technologies on their
knowledge acquisition processes, observing the use of VLE through Facebook, Twitter, Instagram,
YouTube, Google: Students' adherence to the increasingly intensified use of digital information
and communication technologies can contribute to changing this analog school, provided that
educators are able to integrate the use of technologies into their pedagogical methods, extracting
the potential of virtual networks for the process of learning (TAVARES; MELO, 2019).
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According to professors Carneiro and Passos (2014), ICTs allow students, especially those from
less favored economic classes, to have contact with VVLE through software. Both point out that they
are still in a comfort zone by not fully introducing the use of ICT in their Mathematics classes
because they demonstrate insecurity due to the lack of training in these virtual environments.
Certainly, even being a means of facilitating new learning, the change in the educational paradigm
still proves to be difficult for the teacher who tries to train himself in small spaces of time (Sun,
Anbarasan & Praveen Kumar, 2021). Considering the reflection of Mello and Gobara (2013), who
reveal the need to institute pedagogical practices in High School in Physics classes using VLE
through an Interactive Virtual Educational Laboratory, it was a consensus that the students
interacted with each other and with the teacher through of a chat in order to solve a given Physics
problem. By analyzing the records, evidence was found of students' learning and development as
they tried to solve problems. In these studies, the subjects involved in the implementation of these
technological systems are trying to adapt to the new times so that they can present something more
effective in the education system.

In the same perspective, Rios et al. (2018) carried out a survey with Pedagogical Political Projects
of some municipal schools in Santa Catarina and S&o Paulo to analyze teaching and learning
practices directed to the use of ICT. It was evidenced that there is a need for school managers to
broaden the discussions in order to promote curricular reorientation and the demand for
pedagogical, political projects. In this way, they were developing a technological culture in order
to define paths and processes for the insertion of ICT in schools. Individual Machine Behavior is
related to understanding what implications the behavior of a specific intelligent machine can have.
In an educational context, we can mention the classic adaptive educational environments, which
try to adapt according to the needs of students and the availability of educational resources (Yang
et al., 2021). The concern and implications concern how intelligent machines collectively interact
and behave. As an example, we can mention independent systems that make use of computer vision
and voice recognition to understand the affective characteristics of students and teachers (Sun,
Anbarasan & Praveen Kumar, 2021). And yet when interacting with adaptive platforms (which
infer student learning) to decide not only about adapting content, but also determine where and

when someone should study, whether to provide information and alerts about students and teachers
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to parents and administrators and even which teacher should teach a particular class (Wang et al.,
2021). Human-Machine Hybrid Behavior is considered the most complex and, at the same time,
the most important type of interaction to be considered, mainly in the reflection on the ethical
implications. This hybrid model does not exclude the previous ones and, in an educational context,
it is more expected that there will be a hybrid behavior between human and machine, where: a)
machines shape human behavior; b) humans shape machine behavior; or ¢) humans and machines

co-exist (Sun, Anbarasan & Praveen Kumar, 2021).

2.10. Intelligent Tutor System (ITS)

Known as Intelligent Tutor Systems (ITS), this area is the most successful case of Al in education
today, with the purpose of studying and developing computer systems that interact with both
students and students with teachers (Jagannathan, 2021). The ITS collaborates in the students'
learning process, whether to help with doubts, correct activities and monitor the development of
studies in an individualized way. The CIEB technical note (2019, p. 15) says that for students, these
systems adapt and personalize learning. This means that, depending on the student's knowledge,
skills, and personal characteristics, the system presents differentiated content, uses pedagogical
strategies that bring more benefits, considers the individual's particularities, and offers the
appropriate motivational triggers for him to be able to build his own knowledge. Thus, it is possible
to model, monitor, and estimate the student's development throughout the learning process, which

enables effective action at the root of the problems encountered by students. (CIEB, 2019, p. 15).

The quality of individual human tutoring has been considered the most relevant approach to
teaching and learning, but unfortunately, it is unsustainable for all students. Considering the
scalability of online Teaching, there will hardly be enough human tutors, and it would not be
accessible either (Maghsudi et al., 2021). According to Luckin et al. (2016, p. 24), this is where
Intelligent Tutor Systems (ITS) come in, which use Al techniques to simulate individual human
tutoring, offering learning activities that best match a student's mental requirements and giving
designated and ideal input, all without the requirement for a singular educator to be available

(Kabudi, Pappas & Olsen, 2021). Many ITS utilization Al strategies and self-preparing calculations
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in light of enormous datasets and neural organizations to empower them to settle on proper choices
about the learning content to convey to the understudy. Take the case of an Al framework intended

to give suitable individualized criticism to an understudy (Jagannathan, 2021).

While this content is being conveyed to the understudy - as text, sound, action, video, or movement
- constant investigation of understudy cooperation can give criticism (for example, tips and
direction) to assist them with advancing on the substance they are learning (Tlili et al., 2021). A
few frameworks incorporate supposed open learning models, which present the consequences of
the examination to understudies and instructors. These outcomes can incorporate significant data
about the understudy's achievements, their emotional state, or any confusion they have. This can
assist educators with understanding their understudies' way of dealing with learning and permit
them to shape future growth opportunities in like manner (LUCKIN et al., 2016). One of the upsides
of versatile IAED frameworks is that they frequently gather a lot of information, which is an upright
circle can be registered to progressively further develop teaching methods and area models. This
interaction illuminate’s better approaches to give more proficient, customized, and contextualized
support, just as testing and refining how we might interpret instructing and learning processes.
Notwithstanding student, educational, and dominance models, IAED scientists have likewise
evolved models that address the social, enthusiastic, and metacognitive parts of learning. This
implies that frameworks can oblige the full scope of elements that impact understudy learning
(Saadati et al., 2021).

Currently, in 2020 and 2021, there are many apps that are used in schools and universities, which
incorporate IAED and Educational Data Mining (EDM) techniques to “track” student behaviors —
collecting data on class attendance and assignment submissions in order to for identifying and
supporting the students at risk of dropping out (Panconesi & Guida, 2021).

ITS are increasingly present nowadays, playing a role of aid in the teaching and learning process
of many students who have access to a modern and updated education policy (usually private
schools). This software can, in the absence of human teachers or human teachers prepared for

online Teaching, complement teaching effectively, enabling a greater scope in the context of a
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country as large as Brazil. Another great advantage is that an ITS doesn't sleep, doesn't take a
vacation, and can be accessed from any device that has internet available (Chounta et al., 2021).

Not only do students take advantage of this technology, but also teachers can use this resource to
generate information about their students and thus intervene if necessary. In addition, they can
automate routine administrative tasks and benefit from continuing education programs based on
Al technology. That is, you can have your class or material evaluated among thousands of contents
available in a database (Hamal, Faddouli & Harouni, 2021). Closing the Al skills gap should not
be limited to reforms informal education. According to Mononen et al. (2021), schooling should
be distinguished from learning: although schooling takes place in structured learning environments
with a fixed time and place, learning takes place on an ongoing basis, irrespective of time and
place. With the existence of mobile technologies, it has become even more apparent that learning
can take place outside the confines of traditional educational institutions. There is no doubt that Al
for education is a path of no return. Faced with the numerous possibilities of aid in the student's
teaching and learning process and the ability to improve and increase teachers' classes, the use of
this technology only has to add to the educational system as a whole (Hamal, Faddouli & Harouni,
2021). Not only students will be able to benefit, but also teacher’s educational agents. In short, the
entire educational policy will be able to enjoy the benefits that Al can bring (Maghsudi et al., 2021).

2.11. Algorithms and Advantages of Al educational devices

Applying artificial intelligence to educational purposes can bring a number of benefits, such as
personalized Al-based learning approaches that enable teachers to individually tailor their students'
learning paths. Institutions use artificial intelligence to make the experience more attractive and
enable self-service. Usually, the large-scale transcription or translation of online educational
material (e.g., lectures, discussion groups) was too costly. Al-powered translation, transcription,
and text-to-speech services are opportunities to provide comprehensible content to students around
the world for little or no cost. Artificial intelligence is no longer limited to the activities of the
computer science department, but it provides benefits for each scientific discipline. Artificial
intelligence makes it easier to search and find content in repositories of scientific and research

documents. In addition, students have the opportunity to learn at any time because applications
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based on artificial intelligence allow you to learn also in your spare time, even for 10 or 15 minutes.
Additionally, students can receive real-time feedback from teachers. These applications offer
different options depending on the needs of the students. Al-based solutions can be customized
depending on students' level of knowledge, interests, etc. This system can help students overcome
their weaknesses. Moreover, Al-devices offer educational materials tailored to students’ needs. For
example, a student takes a test before using the application. The app analyzes the test and then
provides you with the appropriate assignments and courses. In addition, when using Al-based
platforms, you can use a virtual mentor who will track students' progress. It is clear that real
teachers have a better understanding of students' needs, but it is beneficial to get immediate
feedback from a virtual teacher. The various training courses reveal gaps in students' knowledge.
Thanks to this, the teacher has the opportunity to see what topics should be covered. Al educational
platforms employ many teachers, so the student has the opportunity to communicate with
specialists from different countries. Learning platforms using artificial intelligence offer tailored
support for teachers, depending on teaching experience and soft skills. There are many options for
integrating and using artificial intelligence in education. Several very good solutions for adults,
children, teachers, and even schools have already appeared on the market. Artificial intelligence-
based applications can analyze huge amounts of information, offering users more personalized
educational material. The various applications allow automating the distribution of didactic load to
teachers and the tracking of schedules, goals, and critical points in the educational ecosystem.
According to data collected in the Al Readiness Index 2019 report, made by Oxford Insights, the
implementation of Artificial Intelligence technology will move 15 trillion dollars worldwide by
2030. Al is inserted in the most diverse areas, making machines intelligent, with characteristics of
reasoning, perception, adaptation, and ability to evolve according to the information it receives,
which facilitates operations and process management efficiently and contributes to the evolution
of amore connected society with unlimited possibilities. This generates cultural and social changes,
fascinates humanity, and makes people, when appropriating this technology, reconfigure their
habits not only in terms of usability but also of technology appropriation, acceptance, and
interaction. Today we live surrounded by Al on our smartphones, tablets, PCs, and also in several
other electronic components equipped with 10T (Internet of Things) that are loaded with Al and

have changed our professional and personal routines. Teaching and learning methods are
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undergoing a transformation in which technology has been an important part of the teaching and

learning process.

2.12. Summary

The chapter offers an extensive review of the current literature in highlighting the significance as
well as challenges associated with the role of Al in educational platforms. The chapter started with
a theoretical construct on Al in Education, reflecting on the studies of several national and
international researchers. Initially, it addresses issues highlighted in official documents that involve
the use of digital information and communication technologies in the educational context. It is
assumed that current curricula should provide for the development of specific skills and abilities in
technology, mainly related to information and communication technologies, for obtaining,
selecting, and using information through the computer. The involvement of private companies in
education is nothing new, but the international scale of Big Tech's influence and the technological
and ethical implications of emerging platforms, Al, and data systems in schools require great
attention. An association between collaborative Teaching and Al is found that helps advocate its
adoption. Al can help promote collaborative learning. One of the most progressive parts of PC
upheld cooperative learning is found in circumstances where students are not actually in a similar
area. It gives students variable decisions as they need when and where to study. Simulated
intelligence can assist with customizing learning in numerous ways and can assist with establishing
an expert climate for educators to work better and foster activities that can more successfully

address the hardships of students.

Intelligent Tutor Systems is also discussed in the chapter for highlighting potential applications of
technology for education. Known as Intelligent Tutor Systems (ITS), this area is the most
successful case of Al in education today, with the purpose of studying and developing computer
systems that interact with both students and students with teachers. The quality of individual human
tutoring has been considered the most relevant approach to teaching and learning, but
unfortunately, it is unsustainable for all students. Considering the scalability of online teaching,

there will hardly be enough human tutors, and it would not be accessible either.

21



It is found from a review of current literature that Al has the potential to close the gaps in an online
learning environment; however certain challenges arising in the process need to be addressed. With
the existence of mobile technologies, it has become even more apparent that learning can take place
outside the boundaries of traditional educational institutions. There is no doubt that Al for
education is a path of no return. The chapter suggests that not only students will be able to benefit,
but also teachers’ educational agents. In short, the entire educational policy will be able to enjoy

the benefits that Al can bring if the barriers and challenges are addressed.
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CHAPTER 3: METHODOLOGY
3.1 Overview of the Chapter

This methodology chapter provides an outline of the research procedures that were followed in this
work. It also gives information on the study sample (participants), that is the requirements for
insertion in the study, who the participants were and how they were sampled. The research design
that was selected for the objective of this work and the causes for this selection were described.
Furthermore, the study tool that was applied for data collection and its validity and reliability are
described as well and the methods that were followed to perform this study are involved. Moreover,
the techniques used to analyze the data were also discussed. Finally, the ethical aspects that were
followed in the research conducting process are also argued.

3.2 Research Approach

To answer the study questions, mixed method research that combines quantitative and qualitative
data was used in this study. Kemper, Springfield and Teddlie (2003) define mixed methods design
as a method that includes both qualitative and quantitative data collection and analysis in parallel
form (concurrent mixed method design in which two types of data are collected and analyzed in
sequential form). Both closed-ended and open-ended questionnaires (Appendix 1) were distributed
then the data was collected and analyzed. Besides, the descriptive method was adequately used for

describing the demographic data and the responses of the respondents.

3.3. Data Collection Plan

This work follows a mixed method with closed-ended and open-ended questionnaires (Appendix1)
that aimed at to exploring the relevance and practice of artificial intelligence in the education sector
for teaching and learning. These study tools could help in obtaining sufficient information that can
answer the study questions. Firstly, the tool was created and designed to be distributed to the
participants. Next, the researcher randomly selected a sample, who are the teachers in the private
school, and got a permission from the school general director to distribute the online survey to the
participants. Finally, data were collected and analyzed using statistical tool to answer the study

questions.
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3.4. Instrument

For the purpose of this study, closed and open-ended questionnaires were developed. To develop
the questionnaire, the researcher was inspired by previously done studies related to the study topic.
To ensure the preciseness of the tool, the questionnaire was exposed to an extensive review by an
expert in the field. The comments were received then the questionnaire was modified accordingly.
The questionnaire consisted of three sections as follows:

Section one: the demographical data that contained three questions, section one: gender, the
educational stage and the times number, the number of times the platform is used.

Section two: this section was closed-ended questions that reports the students’ learning; it consists
of 16 items.

Section three: It was closed-ended questions which consists of 8 items that reflect teachers’
practice.

Section four: 3 open-ended questions.

All the items in both sections 2 and 3 were measured with five Likert scales, which are considered
the most common variation summated rating scale as it can be seen in Table 3.1.

In this study, the Likert scale was chosen over other scaling techniques. The scale is regard as the
preferred scaling procedure for getting attitudinal knowledge, with participants indicating their
degree of agreement or disagreement with each statement in the survey. The Likert scale is most
appropriate for this research context since it is a “subject-centered” scale particularly constructed
to scale participants, rather than objects. The benefits of applying Likert scales involve ease of
building the questionnaire, ease of realizing the questions and also ease of management.
Additionally, Likert scales generate the most information by decreasing the quantity of leniency
(Meric, 1994)
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Table 3.1 Five-point Likert Scale

Degree Response Weighted Average
5 Strongly agree 4.20-5
4 Agree 3.40-4.19
3 Neutral 2.60-3.39
2 Disagree 1.8-2.59
1 Strongly disagree 1-1.79

3.5. Participants

Twenty-three teachers, who are working in a private school in Dubai, participated in this study as
they used the platform in teaching and learning process. Their characteristics are summarized in
Table (3.2).

Table 3.2 The demographic characteristics of the respondents

Variable Frequency Percent
Male 9 39.1
Gender Female 14 60.9
Total 23 100.0
Middle 4 17.4
Educational Secondary 19 82.6
Stage
Total 23 100.0
Daily 13 56.5
The number Once a week 1 4.3
of times the Twice a week 5 21.7
platform is Once a month 1 4.3
used Twice a month 3 13.0
Total 23 100.0

Sample characteristics include three major items in this study; (1) gender, (2) educational stage,

(3) the number of times the platform is used. The frequency and percentage for each variable is
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listed according to the survey categories in Table (3.2). Table (3.2) reveals that most of the
respondents are females with 60.9% while the males represent 39.1%. The respondents who are
teaching in secondary school represent around 82.6%, while 17.4% of the respondents are teaching
in middle school. Obviously, the respondents who use the platform daily represent 56.5%, while
the respondents who use the platform twice a week represent around 21.7%. Whereas 13 % of them

use the platform twice a month.

3.6. Study Tool Validity:

Questionnaire validity: This focuses on verifying that the tool will measure what it is intended to

measure. The researcher verified the study tool validity through:
3.6.1. Validity and Internal Consistency of the Tool:

The validity of internal consistency refers to the extent of consistency of each item of the
questionnaire in the area in which the item belongs. The researcher calculated the internal
consistency of the questionnaire by calculating the correlation coefficients between each item of
the domains of the questionnaire and the total degree of the domain itself, as illustrated in the
following tables. The below table shows that all terms of the questionnaire contribute to the
questionnaire’s overall reliability, as can be seen in Table 3.3, when examining all correlation
coefficients between terms of the questionnaire and the total area, as well as the total degrees

eliminated against the degree of term at the level of 0.05.
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Table 3.3 Validity and internal consistency of the tool (n=23)

ltem Correlation ltem Correlation ltem Correlation
coefficient coefficient coefficient
Students’ Learning Teachers’ Practice

1 0.834* 9 0.892* 1 0.236*
2 0.932* 10 0.737* 2 0.831*
3 0.926* 11 0.073* 3 0.884*
4 0.903* 12 0.145* 4 0.861*
5 0.863* 13 0.819* 5 0.885*
6 0.878* 14 0.829* 6 0.856*
7 0.881* 15 0.791* 7 0.947*
8 0.878* 16 0.795* 8 0.922*

* Statistically significant at the level of 0. 05

3.6.2. Constructive Validity:

Constructive validity is one of the validity scales measuring the extent of achievement of the goals
that the tool seeks to achieve and which further highlights the extent of correlation of each theme
of study with the total degree of the tool items. It is clear from the results shown in Table 3.4 that
the value of validity for all items of the tool was (0.983) for the sample (n=23), which means that
the tool has a high degree of validity and reliability. Furthermore, validity is the square root of
reliability coefficient. Thus, the researcher verified the validity and reliability of the study tool,

establishing it is fully reliable, ensuring veracity and relevance in analyzing the results and

answering the questions of the study.
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Table 3.4 Constructive Validity of the Questionnaire

Area No. of terms Validity
Students’ Learning 16 0.978
Teachers’ Practice 8 0.972
Total 24 0.983

3.6.3. Study Tool Reliability:

Scale reliability infers that this tool gives the same result if reapplied several times under the same
conditions; in other words, scale reliability means that the stability in the results of the tool is not
altered significantly if redistributed across the sample several times during certain periods of time.

The researcher verified tool reliability using the Cronbach’s Alpha Coefficient method as follows:

Table 3.5 Reliability of the Questionnaire by using the Method of Cronbach’s Alpha

Coefficient
Cronbach's
Pz No. of terms Alpha Coefficient
Students’ Learning 16 0.956
Teachers’ Practice 8 0.945
Total 24 0.967

The results shown above demonstrate that the reliability tool is good, reaching (0.967) for the
sample (n=23), which indicates the reliability and relevance of the tool of field application.
According to Downing (2004), ‘values of reliability tool between 0.5 and 0.7 are mediocre, values
of reliability tool between 0.7 and 0.8 are good, values of reliability tool between 0.8 and 0.9 are
great and values of reliability tool above 0.9 are superb’. The researcher has thus verified the
reliability and validity of the scale in its final form, establishing that it is applicable on the main
sample, which makes it fully reliable with veracity and relevance of the scale in collecting the data

necessary for answering the study questions.
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3.7. Data Analysis Plan

After the participants submitted their responses, data were organized in an editable excel

spreadsheet and then were imported to the Statistical Package for Social Sciences (SPSS) V. 23 for

analysis process using descriptive and inferential statistics following different statistical

techniques:

1)

2)

3)

4)

Frequency and percentage distribution were used to analyze various characteristics of the
sample population.

Frequency, mean score, and standard deviation were computed for quantitative variables
against each item score to identify the effectiveness of Al-powered digital educational
platforms: students 'attainment and teachers’ teaching strategies in a private high school in
Dubai-UAE.

To verify the overall validity of the questionnaire, Cronbach’s Alpha reliability coefficient
was used.

In order to investigate the impact of Al-powered digital educational platforms on students’
learning and teachers’ practice, a regression analysis has been performed. The model was

judged based on R?> 0.7 and Significant level < 0.05.

3.8. Delimitation

Delimitations are considered as the features that bound the scope and explain the study limitations.

It is the researcher's authority to decide the related factors for the study, starting from the study

aims, problems, questions, variables, population, and accomplishments. In this work, the researcher

restricted the study to a private school in Dubai. This selection was intentional as the researcher

wanted to regulate the research topic. The participants of the study are the school participants

(teachers).

The scope of the study concentrated on:

1-
2-
3-

Teachers’ demographics data.
Time limitations (Semester 2) 2021-2022
Teachers number who participate in the survey
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3.9. Trustworthiness

In research, the trustworthiness of information is necessary to avoid any prejudices. To guarantee
the credibility of this study, academic experts in the educational field were asked to check the
questionnaire for more consistency. Their comments on the content and wordings, modifying of
the scale items were vital. Beneficial feedback was provided by the experts and modifications were
done to the questionnaire prior to it was finalized and employed in the study instrument

The investigator asked the school situated in Dubai to assist in responding the survey. Moreover,

the researcher quoted every information, and considering all the ethical documents.

3.10. Ethical considerations

Appreciating the experience of participants, their ability, and knowledge they convey to the study
are considered as the key research parameters. Participants need to generously express their
experience to reach the study aim.

Accordingly, all the required ethical consents were considered. The process commenced with
requesting for a permission letter form from the university to the school administration in which
study will be performed. Once the researcher has obtained the administration's approval, the study
instrument, as a google form link, was distributed. During the process, the study objectives were
verbally justified to the participants. Besides, the subject information sheet which also clarified the
purpose of the study were then provided to the study participants including researcher’s contact
details. Privacy and anonymity were confirmed, and they were notified that they were not
compelled to take part by beginning the questionnaire with the following question, do you agree
to participate in this research study? and that they could leave the process at any time without any
adverse concerns. Lastly, participants were notified that the outcomes of the study would be
maintained in the library and that in case of publication, no names will be mentioned.

3.11. Conclusion

This methodology chapter concentrated on the approach that was employed in this study. A
description of quantitative and qualitative research as a method for data collection and analysis was
provided. The information about the sample and validity and reliability of the study tool was

provided. Finally, data analysis techniques were discussed in this chapter.
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CHAPTER 4: RESULTS, ANALYSIS AND DISCUSSION

4.1. Overview of the Chapter

To finalize this study appropriately, it is essential to analyze the collected data to test answer the
research questions. As already revealed in the previous chapter, data is explained in a descriptive
form. This chapter includes the analysis, presentation and interpretation of the outcomes generating
from this study. The analysis and interpretation of data is performed is based on the results of the
survey, deals with a quantitative analysis of data.

The purpose of this study is to explore the relevance and practice of artificial intelligence in the
education sector for teaching and learning and to investigate the impact of Al-powered digital
educational platforms on students’ learning and teachers’ practice. In this chapter the researcher
presented the results collected from both qualitative and quantitative data to answer the study
questions. To achieve the objectives of this study, data analysis process was performed to
statistically reduce raw data to make presentations, interpretations, and conclusions on the study's
findings.

All data were analyzed using the Statistical Package for the Social Sciences (SPSS Inc., Chicago,
IL) version 23.0. In this work, descriptive statistical analysis and regression analysis were
employed. Moreover, the frequency distribution, central tendencies, percentages, mean and

standard deviation were calculated.

4.2. Summary of the Quantitative Results

4.2.1. The first question: “How is Artificial Intelligence applied and effective in the
education sector”?
To answer this question, the frequencies, percentages, means, and standard deviations were

calculated to explore the relevance and practice of artificial intelligence in the education sector for
teaching and learning. Additionally, the degree was determined based on the fifth Likert scale. The

outcomes are listed in the following tables.
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4.2.1.1. The relevance and practice of artificial intelligence in the education sector for
teaching
Table 4.1 Frequencies, percentages, means and standard deviations of the relevance and practice

of artificial intelligence in the education sector for teaching

28| 8T |8 |Bs| s 5 | «x
c o =) b= o c @ © [a) ‘= [
No Item g g S 3 = g = § 7] % 8
ho| A z &n o
1 The system is always Freq 2 - 3 13 5 383 | 1.07 | Agree 3
accessible % 8.7 - 1130565 | 217
2 The system is user-friendly Freq L - 4 15 3 3.83 | 0.83 | Agree 3
% 4.3 - 17.4 | 65.2 | 13.0
3 The system is interactive Freq L - S 11 6 3.91 | 0.95 | Agree 1
% 4.3 - | 217 ] 478 | 26.1
; Freq 1 - 5 12 5
4 The syst?en;tzz;l:sattractlve 387 | 092 | Agree 2
% 4.3 - | 217|522 | 21.7
5 The sys_tem proyldes high- Freq 1 - 4 13 5 391 | 090 | Agree 1
speed information access % 4.3 - 174 | 565 | 21.7
The system provides Freq 1 - 5 15 2
6 information exactly as 3.74 | 0.81 | Agree 5
needed % 4.3 - 21.7 | 65.2 8.7
The system provides Freq 1 - 4 14 4
7 information that is relevant 3.87 | 0.87 | Agree 2
to learning % 4.3 - 174 | 609 | 174
The system provides Freq 1 - 4 13 5
8 information that is easy to 3.91 | 0.90 | Agree 1
understand % 4.3 - 174 | 56.5 | 21.7
9 The system prowdt_as up-to- | Freq 1 - 4 14 4 387 | 0.87 | Agree 5
date information % 4.3 - 17.4 | 609 | 17.4
10 I depend upon the system Freq L L 9 8 4 3.57 | 0.99 | Agree 6
% 4.3 43 | 39.1] 348 | 174
I'only use the system when | Freq 1 6 8 7 1
11 | itis absolutely necessary for 3.04 | 0.98 | Neutral 7
learning % 43 |26.1|348 | 304 4.3
| do not have a positive Freq 2 8 9 2 2
12 | attitude or evaluation about 2.74 | 1.05 | Neutral 8
the way the system functions | % 87 |348|39.1| 87 8.7
13 Overall, | am satisfied with | Freq 1 1 4 12 5 383 | 0.98 | Agree 3
the system % 43 | 43 | 174|522 | 21.7
14 T_he system has a positive Freq 1 - 4 15 3 383 | 0.83 | Agree 3
impact on my learning % 4.3 - 17.4 | 65.2 | 13.0
Overall, the technical Freq 1 - 4 15 3
15 | performance of the system is 3.83 | 0.83 | Agree 3
good % 4.3 - 174 | 65.2 | 13.0
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The system is an important | Freq 1 - 5 14 3
and valuable aid to me in the

16 3.78 | 0.85 | Agree 4
performance of my class
work % 4.3 - | 217 ] 609 | 13.0
Overall mean 3.71 | 0.71 | Agree

Table (4.1) illustrates the descriptive analysis of the participants’ responses on the relevance and

practice of artificial intelligence in the education sector for teaching (16 items). Table (4.1) revealed

that the artificial intelligence is highly applied in the education sector for teaching with an average

of 3.71 and a standard deviation of 0.71. Consequently, the items can be ordered based on the mean

as follows:

1.

Items no. (3, 5 and 8) “The system is interactive, the system provides high-speed
information access and the system provides information that is easy to understand” have
the first order among the items with an average of 3.91 and a standard deviation of 0.95,
090 and 0.9, respectively.

Items no. (4 and 9) “The system has attractive features and the system provides up-to-date
information” have the second order among the items with an average of 3.87 and a standard
deviation of 0.92 and 0.87, respectively.

Items no. (1, 2, 13, 14 and 15) “The system is always accessible, the system is user-friendly,
Overall, 1 am satisfied with the system, the system has a positive impact on my learning
and Overall, the technical performance of the system is good.” have the third order among
the items with an average of 3.83 and a standard deviation of 1.07, 0.83, 0.83, 0.83 and
0.85, respectively.

Item no. (16) “The system is an important and valuable aid to me in the performance of my
class” has the fourth order among the items with an average of 3.78 and standard deviation
of 0.85.

Item no. (6) “The system provides information exactly as needed” has the fifth order among
the items with an average of 3.74 and a standard deviation of 0.81.

Item no. (10) “I depend upon the system” has the sixth order among the items with an

average of 3.57 and a standard deviation of 0.99.
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7. Ttem no. (11) “I only use the system when it is absolutely necessary for learning” has the

seventh order among the items with an average of 3.04 and a standard deviation of 0.98.

8. Item no. (12) “I do not have a positive attitude or evaluation about the way the system

functions” has the seventh order among the items with an average of 2.74 and a standard

deviation of 1.05.

4.2.1.2. The relevance and practice of artificial intelligence in the education sector for

learning

Table 4.2 Frequencies, percentages, means and standard deviations of the relevance and practice
of artificial intelligence in the education sector for learning

28| || g |3y < S x
ho| O z o O
Al-powered educational Freq - 7 9 7 -
1 platform has errors in the 300 | 080 | Neutral 6
program that you must 304 | 39.1 | 30.4 ' '
workaround % - -
You are satisfied with the Freq 1 1 8 12 1
2 accuracy of Al-powered 348 | 0.85 | Agree 5
educational platforms % 4.3 43 | 348 522 43
The output options (print Freq 1 1 7 13 1
types, page sizes allowed
3 for, etc.) are sufficient for 43 43 | 304|565 | 43 352 1 085 ) Agree 4
your use %
The information provided is 1 1 9 10 2
4 helpful regarding your Freq 3.48 | 0.90 | Agree 5
questions or problems % 43 | 43 | 391|435 | 87
The Al-powered Freq 1 1 6 11 4
5 | educational platform is user- 3.70 | 0.97 | Agree 2
friendly % 4.3 43 | 261 | 478 | 174
- ; Freq 1 - 5 13 4
6 | An Al-powered educational 383 | 089 | Aagree 1
platform is easy to use % 4.3 - | 217|565 | 174 g
Using an Al-powered Freq 1 - 5 13 4
educational platform enables
! me to accomplish student- 4.3 217 | 565 | 17.4 383 | 089 ) Agree 1
related tasks more quickly % -
Using an Al-powered Freq 1 1 6 12 3
educational platform
8 : . 3.65 | 0.93 | Agree 3
improves my job 4.3 43 |26.1] 522 | 13.0 g
performance %
Overall mean 356 | 0.75 | Agree
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Table (4.2) illustrates the descriptive analysis of the participants’ responses on the relevance and

practice of artificial intelligence in the education sector for learning (8 items). Table (4.2) revealed

that the artificial intelligence is highly applied in the education sector for learning with an average

of 3.56 and a standard deviation of 0.75. Consequently, the items can be ordered based on the mean

as follows:

1.

Items no. (6 and 7) “An Al-powered educational platform is easy to use and Using an Al-
powered educational platform enables me to accomplish student-related tasks more
quickly” have the first order among the items with an average of 3.83 and a standard
deviation of 0.89.

Item no. (5) “The Al-powered educational platform is user-friendly” has the second order
among the items with an average of 3.70 and a standard deviation of 0.97.

Item no. (8) “Using an Al-powered educational platform improves my job performance”
has the third order among the items with an average of 3.65 and a standard deviation of
0.93.

Item no. (3) “The output options (print types, page sizes allowed for, etc.) are sufficient for
your use” has the fourth order among the items with an average of 3.52 and standard
deviation of 0.85.

Items no. (2 and 4) “You are satisfied with the accuracy of Al-powered educational
platforms and The information provided is helpful regarding your questions or problems”
has the fifth order among the items with an average of 3.48 and a standard deviation of 0.85
and 0.90, respectively.

Item no. (1) “Al-powered educational platform has errors in the program that you must
workaround” has the sixth order among the items with an average of 3.00 and a standard

deviation of 0.80.

4.3.1. The second question: “what is the Impact of Al-Powered Digital Educational Platforms

on Students’ Learning and Teachers’ Practice”?

To identify the Impact of Al-Powered Digital Educational Platforms on Students’ Learning,

regression analysis was applied. The results of analysis are presented in the following tables:

35



Table 4.3 ANOVA results of the regression analysis (the Impact of Al-Powered Digital
Educational Platforms on Students’ Learning)

Model Sum of df Mean F Sig.
Squares Square
1 Regression 5.33 1 5.332 19.004 0.000**
Residual 5.89 21 281
Total 11.22 22

**significant at level of 0.01

Table 4.4 ANOVA results of the regression analysis (the Impact of Al-Powered Digital
Educational Platforms on Students’ Learning)

Model R?  Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Beta
Error
1 Constant 1.28 0.57 - 225 0.03*

Students”  0.689

. 0.73 0.17 0.69 436 0.00**
Learning

* and **significant at level of 0.05 and 0.01, respectively

Table 4.3 shows that the p-value of the Impact of Al-Powered Digital Educational Platforms on
Students’ Learning was less than the significance level of 0.01. Moreover, the correlation
coefficient R2 is 0.0.689, and the p-values of both constants of the linear model were significant at
the level of 0.01 (Table 4.4). Therefore, there is a significant impact of Al-Powered Digital

Educational Platforms on Students’ Learning. Consequently, this means that the AI-Powered

Digital Educational Platforms significantly contributed to Students’ Learning.

Table 4.5 ANOVA results of the regression analysis (the Impact of Al-Powered Digital
Educational Platforms on Teachers’ Practice)

Model Sum of df Mean F Sig.
Squares Square
1 Regression 11.85 1 11.847  403.022 0.000**
Residual 0.62 21 .029
Total 12.46 22

**significant at level of 0.01
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Table 4.6 ANOVA results of the regression analysis (the Impact of Al-Powered
Digital Educational Platforms on Teachers’ Practice)

Model R?  Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Beta
Error
1 Constant 0.37 0.16 - 225 0.04*

Students’  0.975
Learning
* and **significant at level of 0.05 and 0.01, respectively

0.85 0.04 0.97 20.08 0.00**

Table 4.5 shows that the p-value of the Impact of Al-Powered Digital Educational Platforms on
Teachers’ Practice was less than the significance level of 0.01. Moreover, the correlation
coefficient R? i5.0.975, and the p-values of both constants of the linear model were significant at
the level of 0.01 (Table 4.6). Therefore, there is a significant impact of Al-Powered Digital
Educational Platforms on Teachers’ Practice. Consequently, this means that the Al-Powered

Digital Educational Platforms significantly contributed to Teachers’ Practice.

4.4. Summary of the Qualitative Results

4.4.1. the first question “Which Artificial intelligent —Powered Digital Educational platform
do you use?”
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Table 4.7 Frequencies of the common platforms used by the teachers

Platform Frequency

Schoology 10
IXL
Achieve3000
Kahoot
SMS
Google Al
Alef
Calculater and computer

app
Big-blue Button

Atlas
Follett Destiny
Study.com
Teachers pay teachers

RRrRrRrR| P (RPN w|w

From Table 4.7, it can be concluded that the most (n=10) of teachers, participants, use Schoology
platform. Whereas 3 out of them use IXL and Achieve3000. Also, 2 out of them use Kahoot, SMS
and Google Al. Other platforms such as Study.com, Follett Destiny, Atlas and Teachers pay

teachers are used by not more than one participant.

4.4.2. the second question “What are the challenges you are facing while using this platform?”

The participants listed the following challenges which are facing them while using this platform as
follows:

1) Slow Internet connection

2) Exam preparation, grading system

3) Controlling who enters and leaves using different nick names

4) The assessment security

5) Sometimes these platforms are boring for students

6) Too many options, which can be misleading when | need a specific option

7) In some cases, features are not working with Microsoft office.
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8)

Student Username and Passwords

4.4.3. the third question “What are some of the changes you think should be made on this

platform?”

The participants think that the following changes should be made on this platform.

o ~ W e

© © N o

10.
11.
12.
13.
14.

More options

To add more interactive features

Add a lockdown browser

More exciting feature

| would like to have the nudge button to call the attention of a certain student (DL)
Improve the mobile app to become as effective as it is on the computer.
Add a feature that allows teachers know whether a student received and read
notifications from him/her or not.
PowerPoint slide stay interactive and not automatically converted to Pdf files.
Grade book directly connected to the SMS, so that teachers do not duplicate their work.
Customization to teacher's different needs as per level or subject

speed of completion

They should be more targeted on focused objectives

More choice in some topics

Exam screen lock browser

If it can have other languages

Being a compatible with other platforms.

A different username and password entry method

The recorded sessions must stay more than one week

4.4.4. the fourth question “What rates (out of 10) can you give this platform??”
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Table 4.8 Frequencies and percentages of the rate given by the participants to this platform

Rate Frequency Percent
6 1 4.3
7 4 17.4
8 9 39.1
9 9 39.1
Total 23 100.0

Table 4.8 shows that 39.1% of the participants gave 9 out of 10 to this platform. Also, 39.1% of
the teachers gave 8 out of 10 to this platform. While 17.4% of the participants gave 4 out of 10 to
this platform and 4.3% of the participants gave 6 out of 10 to this platform.

4.5 Key Findings

- The demographic characteristics of the respondents:

The study findings revealed that most of the respondents are females with 60.9%. Meanwhile, the
respondents who are teaching in secondary school represent around 82.6%. Interestingly, 56.5% of
the respondents use the platform daily.

- The relevance and practice of artificial intelligence in the education sector for teaching and
learning:

Since this study is exploring the relevance and practice of artificial intelligence in the education
sector for teaching and learning, it was concluded that the artificial intelligence is highly applied
in the education sector for teaching and learning. The teachers agreed that the system is interactive,
the system provides high-speed information access, the system provides information that is easy to
understand, the system has attractive features and the system provides up-to-date information.
Moreover, they agree that Al-powered educational platform is easy to use and using an Al-powered
educational platform enables me to accomplish student-related tasks more quickly.

These results could be supported by the findings reported in Chin et al., 2020. They reported that
Al in education initially took the form of computers and computer-related systems, and later, the
form of web-based and online education platform. Embedded systems have made it possible to use
robots, in the form of cobots or humanoid robots as teacher colleagues or independent instructors,
as well as chatbots to perform teacher or instructor-like functions. The use of these platforms and

tools have enabled or improved teacher effectiveness and efficiency, resulting in richer or improved
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instructional quality. Similarly, Al has provided students with improved learning experiences
because Al has enabled the customization and personalization of learning materials to the needs

and capabilities of students.

-The Impact of Al-Powered Digital Educational Platforms on Students’ Learning and
Teachers’ Practice

The results indicated that the Al-powered digital educational platforms significantly contributed to
students’ learning and teachers’ practice.

Recently, it was found that Al application in education, in its various forms and serving different
functions, has had a major impact on the performance of administrative and management functions
in education. It has enabled instructors or teachers to perform their administrative functions, such

s as grading and providing feedback to students more effectively (Chen et al., 2020).
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CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS

5.1. Overview of the Chapter

In this chapter the conclusions derived from the outcomes of this work on exploring the relevance
and practice of artificial intelligence in the education sector for teaching and learning. The
conclusions were according to the purpose, research questions and results of the study. The
implications of these outcomes and the subsequent recommendations are also explained.
Recommendations were according to the conclusions and objectives of the study. Next, suggestions
for future research are displayed in this chapter.

5.2. Summary of the Study

The study aimed at exploring the relevance and practice of artificial intelligence in the education
sector for teaching and learning and studying the impact of Al-powered digital educational
platforms on students’ learning and teachers’ practice. The study was conducted in a private high
school in Dubai. The study findings presented a significant impact of Al-powered digital
educational platforms on students’ learning and teachers’ practice. Practically, the outcomes of this
study could be beneficial to other investigators who are interested in exploring the relevance and

practice of artificial intelligence in the education sector for teaching and learning.

5.3. Limitations
1. Obijective limits: the study is limited in dealing with exploring the relevance and practice
of artificial intelligence in the education sector for teaching and learning.
2. Human limits: the study comprises the teachers in a private school.
3. Setting limits: the study was performed (online) in one of Dubai private high schools.
4. Time limits: The study is conducted in the second semester of the academic year
2021/2022.

5.4. Recommendations
According to the study outputs, it was evident that the Al manufacturing industries and education

administrators should collaborate to tailor the exact needs of the education sector so that Al
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engineers can work on facilitating those needs, only then the effect of applying the Al technologies
in schools can have a maximum effect. The following can be recommended

1- A strong cooperation between the Al engineers and the teachers is needed.

2- Organizing training workshops to strength the teachers™ knowledge on how to use the Al
powered digital platforms.

3- Government must support and provide the Al powered digital platforms to the teachers and
students.

5.5. Scope for Future studies

Based on the data analysis, outcomes might be prejudiced as they are performed in only one of
Dubai private schools. Consequently, conducting the study on a wide sample in more than one
school results in better and give more satisfactory findings. Furthermore, students should

participate in such studies.

1- Studying the Internet of things, swarm intelligence, deep learning, and neuroscience,

2- Assessment of the effect of Al in different educational stages.
3- Investigating the challenges of Al in education.
4- Evolution of the teaching-learning relationship as affected by using artificial intelligence in

education.

5.6 Concluding Remarks

In conclusion, the teachers are satisfied with the Al-powered digital educational platforms, and
they are using different platforms. However, they listed some challenges which are facing them
while using this platform such as Slow Internet connection, exam preparation, grading system and
in some cases, features are not working with Microsoft office. So, the participants recommend
some changes that should be made on this platform such as adding more options and exciting
features. Overall, Al has had a major impact on education, particularly, on administration,
instruction, and learning areas of the education sector or within the context of individual learning
institutions. These outcomes could be beneficial references for educational investigators, students,

and Al developers who plan to participate in the related studies. Additionally, it is clear that
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teachers need to cooperate with Al engineers to deal with the gaps between technology and

education.
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