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Abstract:
The purpose of this research paper is to discuss the effectiveness of Al
implemented strategies on improving learners’ results. Specifically, the research
aims at establishing the effectiveness of these strategies in enhancing teaching
and learning, determine the beneficial Al technology tools for contextual
learning, and discover the ramifications of the technique on the social relations
and perception of the students. The targeted outcomes of this study are to
evaluate whether Al-based adaptive methods of teaching can work more
effectively, to define the primary tools of Al, to describe the problems of
integration, as well as to determine the attitudes of educators and students. The
research addresses four main questions: behavioral changes that stem from
utilizing Al-based approaches on students’ learning achievements; the
efficiency of particular Al solutions; difficulties in implementing Al solutions;
and the attitudes of teachers and students toward Al in learning. There is also
another population of conventional quantitative data from the metrics of student
performances and then there is another population of conventional qualitative
data in the form of questionnaires or interviews from the educators and students.
The research assumption is that Al integrated responsive educational practices
increase the effectiveness of student learning compared to conventional
practices with specific forms of technological support. Also, the study expects
to uncover major issues including technical barriers, inadequate preparation of
educators, and matters of data protection. It also to a greater extent to foresee
generally positive attitudinal grounds towards Al in teaching based on factors
such as perceived ease of use and perceived usefulness.
Keywords: Adaptive Teaching -Artificial Intelligence (Al) - Machine Learning -
Natural Language Processing (NLP).
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Introduction
Acrtificial Intelligence [Al] has quickly impacted several industries: education is
one of them (S. Wang et al., 2024). Al in education entails the employment of
technologies which include; machine learning, natural language processing, and
data analytics to design efficient and customized learning processes (Algahtani
et al., 2023). Such benefits include; as the name suggests; artificial intelligence
can perform the routine clerical processes, can offer the prompt response and
feedback and can work at a pace and in style that will be comfortable for every
learner. By applying such an approach, variations of needs within students are
effectively met, hence improving the overall educational results. Coming to the
evolution step by step, Al has some major developments in Education (Roll &
Wylie, 2016). The earliest uses were observed in automated grading programs
as well as virtual classrooms. Later, Al technologies became more advanced
and can be divided into many subcategories including Intelligent Tutoring
Systems — which is capable of teaching and grading the test at the same time
(Alam, 2022). These systems employ elaborate student data to place the correct
level of difficulty to the student and modify the compound difficulty of question
according to the student’s performance level. As it is understood, the teaching
strategies present in the classroom involve adoption of important approaches.
Inclusive teaching is a process of coming up with methods of teaching that are
dynamic and cater for the need of the learners (Kabudi et al., 2021). Such
strategies are important while teaching and learning because students are of
different ability and have different learning styles. Conventional practices of
education usually entail a generic approach to addressing all the students where
some may lag behind while others can be considered as advanced (Walter,
2024). That is why, when using Al, educators can use more effective methods
that would adapt to the situation. With pedagogical Al, students’ performance
can be constantly screened, and the information about learning gaps can be
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identified, as well as the content can be changed in real-time (Eltahir & Mohd
Elmagzoub Babiker, 2024). This helps in the delivery of services because
overall the educational process is made more personalized hence helps in
student involvement, motivation to lessons, and efficiency in learning hence
better results (T. T. Nguyen et al., 2023). The considerations of flexible
teaching methods also explain differentiated learning, which is imperative in
helping all students achieve their potential.

Research Questions:

1. Which set of Al technologies and tools are useful in application of the
principles of adaptive teaching?

2. What are the key issues that are related to the use of Al in adaptive approach
to teaching?

3. What are the main challenges and limitations associated with the integration
of Al in adaptive teaching?

4. How do educators and students perceive the use of Al in adaptive teaching,
and what factors influence their acceptance and usage?

Literature Review:

Adaptive Teacher Training Historical Background

The present study focuses on processes of adaptivity, an instructional approach
that seeks to provide learning experiences consonant with students’
characteristics .This approach has undergone a transformation over time.
Traditionally, education systems focused on teacher-centered models with a
marked regular structure of the course and classes. Nevertheless, with
progression of the educational theories, the general demand for further
individual and student-oriented methods appeared. Van Geel (van Geel et al.,
2019) stated that adaptive instruction was initially headed by such practices as
differentiated instruction with the ability to modify the classroom approach
pertaining to students’ ability and modality

In the late 20th century, the new theoretical findings of cognitive science and
educational psychology stressed individual approaches. Before the idea of
differentiation came into being, other scholars such as Lev Vygotsky and
Howard Gardner brought about such ideas like the Zone of Proximal
Development and Multiple Intelligences correspondingly. These theories paved
way for the present adaptive teaching strategies where student is presented with
teaching materials through the use of technology (Oseremi Onesi-Ozigagun et
al., 2024).

A brief of the use of Al technologies in the context of learning systems

The incorporation of Al solutions in education has changed the concept of
adaptive learning into an adaptable mode of teaching. The technologies like
machine learning, NLP and data analytics help in developing ITS, automatic
grading and providing real time feedback. These technologies use large
quantities of data pertaining to students to determine instructional and
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learning patterns and outcomes as well as to modify content to suit the learning
needs of every learner.

Of all the uses of Artificial Intelligence in education, Intelligent Tutoring
Systems (ITS) are the most well-known. Thus, the ITS deliver individual
instructions based on the learners’ performance in real-time and altering
achievable/beyond-cope levels of the tasks awarded (H. Wang et al., 2023).
Another profound Al technology is Natural Language Processing (NLP), on
which such tools as chatbots and virtual assistants, responding to students’
requests and providing them with individual guidance and feedback, are built
up.

Additionally, the analytics platforms powered by artificial intelligence present
the outcomes of learners’ performance to educators to facilitate the decision-
making process. They can flag students needing support, using that to propose
solutions and following the impact of teaching and learning approaches within
time (Oseremi Onesi-Ozigagun et al., 2024).

Literature review that discusses the trends of Artificial Intelligence in
Education with regards to outcome improvements

Adaptive teaching approaches and the use of Al has been the subject of many
researches about their effectiveness on learners. For example, Baker and Gowda
(Baker & Gowda, 2010) revealed that teaching assisted by ALS led to the
students’ better performance in mathematics than the traditional teaching
method. In another study by Kulik and Fletcher (Kulik & Fletcher, 2016) that
focused on the use of intelligent tutoring systems, the researchers concluded that
these systems could improve learners’ achievements in several topics,
particularly science and language arts.

The preceding studies produced hopeful findings although multiple constraints
exist which our present investigation intends to overcome. The research
conducted by Baker and Gowda (Baker & Gowda, 2010) only monitored short-
term performance gains while skipping both knowledge retention and transfer
evaluation for the long term. The meta-analysis done by Kulik and Fletcher
(Kulik & Fletcher, 2016) during 2016 lost relevance because it failed to
anticipate the fast-paced advancements in Al technology after its publication.
This study includes long-term data collection and uses current Al educational
tools to fill the research gaps observed in existing studies.

Research conducted in recent times showcases the continuous advancements of
Al applications for educational settings. The research by Cope et al. (Cope et
al., 2021) investigated Al-powered learning environments to evaluate student
knowledge through assessment methods traditional testing cannot match.
Grover et al. (Grover et al., 2022) analyzed adaptive learning with Al in e-
learning through a detailed review where they demonstrated better
personalization potential. New research results help establish the framework
along with methodological procedures for our study.

Recent Advances in Al-Powered Adaptive Teaching Strategies
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Merino-Campos et al. (Merino-Campos, 2025) presented research about
contemporary Al educational technologies which examines enhanced machine
learning methodologies along with their effects on personalized learning
approaches. Through adaptive learning environments Al plays an essential role
to develop systems that address individual student needs to improve educational
results. Al-powered tools improve student academic performance significantly
because they supply personalized learning directions with immediate feedback
to students (Merino-Campos, 2025). The report demonstrates how Al services
help teaching professionals by automatically grading assignments in addition to
managing administrative work so teachers can engage more deeply with their
students Lin at al. (Lin et al., 2023).

The research by Lin at al. (Lin et al., 2023) evaluates how Al supports
education at the university level through examinations of smart tutorial
programs combined with natural linguistic toolsets. The research determined
that these educational technologies improve student learning when they deliver
personalized instructional materials with instant support (Lin et al., 2023).
Frederick Donatus et al. (Donatus et al., 2024)demonstrate how Al delivers
individualized educational content that matches students' particular needs thus
generating better academic results and superior learning conditions. The study
examines how Al-based systems help educators by executing grading
operations and administrative duties which decreases teacher responsibility and
enables them to concentrate on engaging with students (Henry & Duke, 2024).
Donatus et al. (Donatus et al., 2024) conducted research that assesses the ethical
challenges facing Al-based educational technology through an examination of
data security protection and algorithmic unbiased systems and clear system
performance protocols. Educational Al use requires ethical rules which must be
established to maintain responsible practice according to Donatus et al.
(Donatus et al., 2024). The authors examine biases found in Al algorithms
which affect student outcomes and present solutions to minimize these biases
according to Henry & Duke (Henry & Duke, 2024). According to Nguyen et al.
(A. Nguyen et al., 2024) Al has the ability to enable educators by taking on
administrative work and grading tasks to enhance teaching quality through
reducing teacher burdens and enabling more meaningful student-teacher
interaction.

Current research has helped us understand the modern landscape of Al in
education because it supports our investigation about Al-enabled adaptive
teaching approaches and their advantages and difficulties. Our research will
obtain a more contemporary edition of educational outcomes analysis through
the implementation of this recent study collection. This research demonstrates
how Al techniques can improve student commitment while decreasing teaching
responsibilities and assisting classroom educators in their educational methods.
This research direction enables better comprehension of Al advantages and
limitations in education together with guidelines for proper Al-powered
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adaptive teaching strategy development (Cope et al., 2021; Luckin & Holmes,
2016).

Gaps in Current Research

However, several gaps are still open in the literature, and the analysis of the Al
application in education revealed them. Firstly, it is necessary to uncover the
effects of techniques in a longer time perspective, including the effects of Al-
powered adaptive teaching strategies on education results. Many published
research involves the assessment of the aforementioned short-term impacts and
therefore, fails to address concerns regarding the longevity of the interventions
as well as their long-term positive consequences.

Secondly, there is little known on how Al can be incorporated into various
contexts for learning especially students in developing countries . Hence there is
a pressing need in understanding how Al can be enacted in these contexts.

Also, the challenge has to do with the ethical prospect of Al in education, for
example, the protection of students’ data and Al bias. As we know, Al
technologies have quite a positive impact but they have some drawbacks that
must be solved for the Al technologies became more impartial.

Finally, there is a dearth of broad reviews of the factors of educators’ and
students’ perceptions of the AI use in adaptive teaching. It can help in the
creation of user-friendly yet efficient Al technologies if the given perceptions
and experiences are known (Williams, 2024).

Methodology:

Research Design and Approach

Thematic and statistical analyses are used in this research to examine the effects
of Al-integrated formative teaching methods on learning. Due to the
combination of quantitative and qualitative data in the analysis process, the
mixed-method research design offers a rich description and clear
comprehension of the research problem. Thus, the quantitative information will
be obtained through experiments and questionnaires and qualitative information
will be received through the interviews. It also let’s use triangulation, which
provides trustworthiness of the observed results and conclusions.

The study will use quasi-experimentation design for the quantitative aspect as it
aims at investigating the impact of implementing Al adaptive compared to
conventional teaching methods on the students’ education. The qualitative
component shall comprise of individual interviews with teachers and students to
determine the insights that they have on Al concerning learning (Celik, 2023).
Data Collection Methods

Surveys: In the quantitative data collection, questionnaires will be used to
capture students and faculty members’ perceptions of Al applications in
adaptive learning. The surveys will focus on the level of engagement of the
participants, perceived motives for using the tools, effectiveness, and the level
of satisfaction with the Al tools.
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Interviews: Open-ended questions will be used during face-to-face interviews
with the selected educators and students to get qualitative information.
Concerning the interview questions, it will include their perceptions on Al in
education, perceived benefits, perceived barriers, and ways of enhancing the
effectiveness of Al in education.

Experiments: The independent variable will be the Al implemented adaptive
teaching methods and the dependent variable will be the students of the control
group receiving conventional teaching methods. Achievement tests in the form
of pre and post tests will be conducted for both the groups.

Sample Selection and Size

The study will target students and lecturers from different college levels to
make sure that there will be a big number of participants and that results can be
generalized. They incorporate into the use of Al driven adaptive learning
technologies

Sample Size:

Students: Students will be chosen to be 100 in total with 50 students in the
experimental group and 50 students in the control group. The mentioned sample
size is enough to allow identifying the differences in the learning outcomes
between the compared groups.

Educators: A total of about twenty teachers who integrate Al based formative
assessment applications across their teaching practice will be engaged in the
study to get firsthand accounts of their views and incidence.

Sampling Technique: a stratified random sampling technique has been used in
order to obtain a balanced sample in regard to age, gender, and performance
Data Analysis Techniques

Quantitative Data Analysis:

- Concerning the analysis of the survey data, descriptive statistics will be
adopted to analyze the results.

- Descriptive statistics will be used in comparing the results generated by the
control and experimental groups in the study; t-test and analysis of variance
(ANOVA).

- The use of regression analysis to determine the key factors that relate to the
students’ performance and their interactions with the Al integrated teaching
methods. (Chen et al., 2020)

Qualitative Data Analysis:

- Due to the fact that the interviews will be focused on specific themes,
thematic analysis will be applied. This entails categorizing the data on the basis
of its patterns to establish the use of artificial intelligence in education.

- Qualitative data will be collected and managed with the help of an NVivo
tool that helps in data sorting and analysis.

Methodology and research methods:

The research is based on a descriptive analytical approach, as it focuses on
examining the theoretical foundations related to the subject by reviewing

2282



S >
207 &

April 2026

w— - y

WP | (o 1 P T X ) PIPIRY> & S V7 e
Print ISSN 3006-3256  Online ISSN 3006-3264 B

No. 13

Journal of Studies in Humanities and Educational Sciences

relevant Arab and foreign references. The research also includes implementing a
field study represented by distributing questionnaires to different categories of
the selected sample.

Study tools:

The data and information for this study were collected based on the following
methods:

A.Primary sources:

The research tool is defined as "the means by which the data collection process
Is carried out in order to answer its questions. The researchers will rely on the
questionnaire to collect data, which is defined as a specific formula of
paragraphs and questions aimed at collecting data from research individuals.
B.Secondary sources:

These include data and information found in books and references, university
theses, working papers, magazines, periodicals, scientific conferences and
workshops, in addition to published and unpublished reports that addressed the
subject in various relevant institutions.

Statistical methods:

The research used the SPSS statistical program to analyze the study data
through the following statistical methods:

e Cronbach's alpha coefficient to calculate the level of stability of the study

tool

e Pearson's correlation coefficient to determine the level of internal consistency
and validity of the study tool and to identify the relationship between the study
variables

¢ Ratios and frequencies to describe the characteristics of the study sample

¢ Arithmetic mean and standard deviation to describe the level of response of
the study sample individuals to the study tool statements

e Simple linear regression equation to measure the effect between the study
variables.

Ethical Considerations

Issues of ethics are very important issue (Miteu, 2024; Nii Laryeafio &
Ogbewe, 2023) and has been carefully conducted this research. The
following measures will be taken to ensure ethical integrity:

Informed Consent: The study subjects consisting of tutors and students along
with parents or guardians of student participants will receive informed consent
procedures. The study's goals as well as methods and data acquisition strategies
together with associated perils and advantages as well as project results will be
transparently outlined to participants through a complete consent document. The
document includes clear language about voluntary nature of participation
together with information about the freedom to exit at any time with no negative
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consequences. In the case of student participants younger than 18 years old both
consent from their parents or guardians and participant assent will be necessary.

Data Protection and Privacy: The research team protects information privacy by
encrypting server databases with password automation for all stored data.
Authorized research team members with confidentiality agreements maintain
the only access to research data. The data of all participants becomes
anonymous through a coding process where personal identifiers receive unique
identification numbers. The research group keeps personal identification details
that exist independently from other study information. Data protection
regulations apply to all procedures in this study while participants obtain
detailed information about data usage and storage as well as disposal protocols
after research completion.

Voluntary Participation: Subject recruitment in the study will be voluntary.
The participants will have the right to request to be expunged from the study at
any time without any reason sought.

Minimizing Harm: The strategy on the study in question will be prepared in a
way that seeks to eliminate or reduce any risk that may pose harm to the
participants. If there is any inconveniences or risks observed regarding the Al
integration for the adaptive teaching system then they will be handled quickly.
Al Technologies in Education
Explants of Different Al Applications and Systems for Learning:

Intelligent Tutoring Systems (ITS): ITS is computer-based systems that are
intended to deliver education and equally proactively give feedback to students
(Akyuz, 2020). Some are designed to learn the learner’s pace and preferred
mode of learning and take a format of providing practice exercises and one-on-
one assistance. Some examples of leading ITS: ITS are Carnegie Learning’s
MATHia and Pearson’s My Lab.

Learning Management Systems (LMS) with Al Integration: LMSs include
Blackboard, Moodle, and canvas among others have implemented Al features in
the platform (A. Q. Nguyen, 2024). They can help monitor students’ progress,
determine future learning performance and suggest materials to a student
accordingly.

Natural Language Processing (NLP) Tools: Chatbots and virtual assistants
can be created using NLP tools and therefore such tools help in offering quick
assistance to the students (Khurana et al., 2023). For instance, there is IBM
Watson Tutor for learning languages and the well-known Duolingo that
employs NLP to engage the user into a conversation.

Automated Grading Systems: Automated grading tools also include Grade
scope and Turnitin that are enabled by artificial intelligence in that they can
grade and give feedbacks on students’ assignments, essays, and exams (Jain et
al., 2023) . A section of these systems aid educators in the saving of their time
while the students are provided with an instant feedback.
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Adaptive Learning Platforms: Digital learning environments such as Dream
Box and Knewton all deliver content based on big data (Joshi, 2023). Both of
these platforms focus on performance evaluation of the students and adapt the
content of instruction based on these evaluations.

Predictive Analytics Tools: For example, Brightspace Insights and Civitas
Learning are learning analytics tools that utilize predictive analytics and suggest
possible measures in concern to early-identified learners that are at risk. As
these studies involve the past data, these tools benefit educators to concentrate
and concretize their approaches for the students’ betterment (Henry & Duke,
2024).

Best practices of Artificial Intelligence

Carnegie Learning's MATHia: MATHia is another Carnegie Learning based
ITS that is designed for the teaching and learning of Mathematics. For instance,
a case study done on Clark County School District established that MATHia
was effective in enhancing the students’ performance in mathematics by 20%
more than the conventional methods (Pane et al., 2017). It therefore became
easy for the system to give feedbacks instantaneously and provide specific sets
of problems which went a long way in these positive results.

Duolingo: An example of Al incorporation is seen in Duolingo; this is a
language learning application which proposes the use of an Al in presenting
lessons depending on the proficiency level of the individual using the app.
Vesselinov and Grego’s study (Vesselinov & Grego, 2012) showed that learners
who used Duolingo to learn languages were equally as productive as those who
attended classroom lessons; they too gained similar level of proficiency in
languages in at least half the time that the traditional learners took.

Knewton: Knewton adaptive learning has been deployed within the higher
education organizations, and it proved to be effective. Knewton was adopted in
developmental math courses at the Arizona State University, and the institution
established that pass rates have risen by 20% whereas the withdrawal rates fell
by 45% . Among the tested solutions, success with individual learning paths
based on the results obtained by students played the biggest role in these
improvements (Henry & Duke, 2024).

Comparing the Use of Al-Powered Adaptive Strategies with Conventional
Approaches:

Personalization and Engagement: Al-driven adaptive strategies of optimal
sequencing have a higher degree of type of flexibility as compared to
conventional approaches (Gligorea et al., 2023). With the help of Al,
information is delivered according to a student’s learning abilities, hence
improving engagement and motivation. The conventional approaches tend to
have fixed activities and teachers may end up losing the interest of some
students resulting to easiness or on the other extreme, hardness in the activities
allocated to the students.
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Real-Time Feedback and Assessment: The programs found in the use of Al
gives instant feedback and assessment so that students can immediately know
their errors (Hooda et al., 2022). The process of assessment involves carrying
out check-ups at odd intervals, this can sometimes take a lot of time, resulting to
late intervention.

Efficiency and Resource Allocation: Educational applications can help with
common activities, including grading and other administrative responsibilities,
which saves the educators’ time and energy for essential aspects of education.
Most conventional approaches take a lot of time to correct and manage the
assignments, thus cutting down the scholar’s contact time.

Scalability: Adaptive strategies that employ the use of Artificial Intelligence
are very flexible and can easily be applied in large classrooms, and any other
learning environment. The conventional teaching style can be disadvantageous
in that it is hard to attend to each student especially in large classes since
resources and time are limited.

Data-Driven Insights: Some of the available and common tools provide
instructional support and information about the student’s performance to the
educators (Venter et al., 2024). These insights can discover what children have
not learnt and what they have understood, how successfully a student will pass
the course and what should be done in order to bring the result in the right
direction. Historical techniques can sometimes be entirely qualitative and not as
accurate as the Al instruments introduced earlier.

Cost-Effectiveness: Al technologies, although may be costly in the preliminary
stages of usage, could be even more saving in the future, as the demand for
extra resources is minimized, and the outcome of education could be better. The
conventional methods may rank high in research but may also be costly when it
comes to putting resources, trainers and support staff. (Ouyang & Jiao, 2021).
Adaptive Teaching Strategies

Adjustable instruction, general and special principles

Definition: Teaching according to the IAS has been defined as an educational
practice whereby educators establish learning programs that can produce
significant learning outcomes for the learners who use methods that are
different from the typical modes adopted in the learning institutions. Here, the
process of teaching and learning is dynamic in that methods used are frequently
evaluated and altered based on students’ needs in order to provide effective
instruction and differentiation for every learner. Adaptive teaching therefore
differs with other teaching methods since they assign a general uniform
approach to teach the students (Rieckmann, 2018).

Principles of Adaptive Teaching:

Individualization: Teaching is individualized for each learner and targets
his/her strengths, weaknesses, preferences and modes of learning.
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Flexibility: These teaching strategies are also rather fluid and which means that
the educator is capable of changing the strategy as and when they assess and
evaluate progress as well as students’ feedback.

Continuous Assessment: Formal test and quizzes are employed in order to
assess the learning progress of the students and to make formative interventions
(Zou et al., 2024).

Feedback and Support: It is students’ concern on regular and positive
feedback that enables them comprehend their performances and the aspects
needing enhancement.

Student-Centered: The emphasis is on the processes that go on inside the
student which are fostered by the need to engage the student

Some Ways in which Adaptive Teaching is Done (Bach et al., 2024)

1. Differentiated Instruction: These is aim at ensuring that all students get the
attention they require while also avoiding the monotony of overuse of one
instrument or learning method. For instance, a teacher may combine use of
visual-tactual displays, manipulatives and papers to cover the different
modalities.

2. Flexible Grouping: The students are put into groups and mixed depending
on their needs and the kind of activity to be undertaken. This provides an
opportunity of giving specific directions of the instruction and peer tutoring.

3. Scaffolding: The modality of the assistance given by the teachers is
emergent to assist the learners when they cannot accomplish a certain task on
their own. In the process of learning, students receive every assistance they
need, and once they are comfortable, the assistance is withdrawn gradually.

4. Blended Learning: An integration of web 2. 0 collaborative tools with face-
to-face conventional classroom teaching technique, blended learning affords
individual learning. Depending on the point students are, they can use digital
resources independently but at the same time, they have their teacher to turn to.
5. Project-Based Learning: Students work on extended and challenging
problems that partake of a sociopolitical context and entail rational problem-
solving skills as well as group processes involved in team work. Assignments
are conceived to meet personal entrepreneurial concerns and knowledge
acquisition objectives.

The application of Al in Adaptive Learning

Intelligent adaptive teaching is dependent mainly on the use of data and
sophisticated algorithms, which Al makes possible (Strielkowski et al.,
2025). Some key ways Al enhances adaptive teaching:

Personalized Learning Paths: Here Al is used to find out student
performance and develop effective personalized learning plans for students. It
finds out where children are strong and where they are weak and as a result sets
a level of difficulty and matter that i1s best suited for the children’s
comprehension.
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Real-Time Feedback: Technology integrated applications give real time
feedbacks for the assignment and assessments, so that students get to know their
mistakes and can rectify it immediately.

Predictive Analytics: Al incorporates forecasts to compare learners to their
peers and produce alerts about the students who may experience difficulty. This
assists the educators in dealing with learning deficits earlier in the process
because learning deficits are usually not a single incident but the accumulation
of a number of events over time.

Intelligent Tutoring Systems: Tutoring systems include use of artificial
intelligence in giving one on one lessons with learners, given that they cover
material at their own pace; and provide relevant and personal problems as well
as explanations.

Automated Administrative Tasks: In fact, Al assists in some paperwork
including grading and attendance taking hence reducing on time teachers spend

in completing them instead of teaching (Stathopoulou et al., 2019).

Advantages and Possibilities of Al in Adaptive Teaching (Vieriu & Petrea,
2025)

Benefits:

Enhanced Personalization: Due to the use of Al, one can achieve a high level
of differentiation; therefore, students will be challenged and supported to the
extent necessary based on their needs. This results in a better level of
participation as well as motivation among the beneficiaries.

Efficient Resource Allocation: Educators are therefore able to spend more
time with the student and teaching, since the routine work is done by the Al.
This contributes to the enhancement of the general efficiency of educational
process.

Data-Driven Insights: Al gives crucial information regarding the performance
and learning behaviors of students for educators to have proper decisions and
have proper strategies in handling their students or clients.

Scalability: Adaptive teaching techniques which are facilitated by Al can be
extended to reach many learners and therefore increase the reach of the
personalized learning methods.

Improved Learning Outcomes: The research has indicated that the use of
artificial intelligence in teaching has the potential of enhancing the process and
learning outcomes in particular due to adaptation of the pace of teaching to suit
the students’ needs and their feedback (Almasri, 2024).

Challenges:

Technical Limitations: In this case, Al tools are as good as the quality and
accuracy of the algorithms used in the actual implementation of the tools. There
are chances that due to technical aspects or some bugs the operation of Al
systems can have some issues.
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Data Privacy and Security: Al in learning entails capturing and processing
large amounts of information regarding the students. Another issue is to
maintain the confidentiality and to protect such information.

Equity and Access: To some students, an Al based adaptive teaching
environment can be handy and efficient while others cannot catch up due to lack
of adequate technology and high internet speed.

Teacher Training and Acceptance: Al when integrated in education can only
be successful if it has adequate support from the teaching fraternity, most of
whom need to be trained on how to use Al in the classroom effectively. Lack of
training and change management are two other key factors that may jeopardize
the use of Al approaches.

Ethical Considerations: Al in education also generates some ethical issues
that concern the explain ability, the responsibility and the fairness of the
learning models (A. Nguyen et al., 2023)

Impact on Educational Outcomes
Evaluation of the primary findings arising from the use of Al-Powered
adaptive teaching on student performance:

Adaptive teaching which has incorporated the use of artificial intelligence has
been proven to have positive impacts on the students’ performance. Such
investigations have noted increased learners’ interaction, enhanced
understanding of the contents, and subsequent increased academic performance
from using Al driven tools. For example, Al tutoring systems offer feedback
and practice exercises specific to the student, and this results in a better
understanding of subjects plus the fast identification of one’s flaws. The Al
systems are also characterized by prompt responses to the questions posed by
the students which helps in minimizing frustration and encouraging constant
learning.

The measurement instruments used in the assessment of education
outcomes and their associated indicator:

To evaluate the impact of Al-powered adaptive teaching, several metrics and
indicators are used:

Academic Performance: Assessed through the level achieved academically
whereby promotions are done based on grade, class tests, and homework
completion rates.

Engagement Levels: Observed through engagement in learning activities, and
duration and frequency of practice on specific tasks and other learning
resources.

Retention Rates: An aspect of knowledge gaining whereby students are in a
position to remember information for an agreed to period of time in future.
Learning Efficiency: The amount of time it takes to accomplish the intended
lessons in contrast to the general approaches.

2289



3 mitis me ." 'I®‘
Print ISSN 3006-3256  Online ISSN 3006-3264 A\ - ’
- ________________________________________-—— " ——— - -~ — - .

. > - Fg
o SO w [ o g -l WA i
an%e e L 3 ssl)

No. 13

Journal of Studies in Humanities and Educational Sciences

April 2026

Student Satisfaction: Online and paper questionnaires from students
containing their impressions about the learning process and the usefulness of the
Al technologies (Zhang & Aslan, 2021).

Comparison with Teaching Approaches that is not Dependent on Al

When it comes down to the rote teaching and learning approaches, adaptive
teaching designs spearheaded by Al almost always have better results.
Traditionally, educational methodologies tend to be more rigid and set, which
could not meet the learner’s needs appropriate. On the other hand, strategies that
are based on the integration of Artificial Intelligence involve the use of real time
data so as to arrive at the most appropriate approaches that will enable the
delivery of individually developed and effective lessons. Scholar studies
indicate that students who make use of Al products usually post better results in
assessment compared to those who attend a traditional school, and are generally
more motivated in their learning.

In this case, long-term consequences in terms of educational systems and the
future population of the country have to be taken into consideration.

The lifelong impact of teaching with the help of Al and adaptive learning on
the education system is vast. Through embracing of the developments in Al,
students from different parts of the globe can access quality learning regardless
of their background. But it can lead to improved overall standards of education
as well as the decreased gaps created by education deficit. Besides, by using Al
in learning processes the educators will be able to diagnose learning difficulties
in early stages and to create a positive learning environment. But to realize Al
as a plus for education, learning communities have to continue investing in the
technology, the necessary infrastructure, and in professional learning of
educators.

Case Studies

It means that the nature of the task in the advanced courses and the focus on the
detailed examination of specific case studies makes it impossible for the
students to prepare for the exams by using the knowledge they have acquired
during the previous test.

Carnegie Learning's MATHia: The program used in the Clark County School
District was MATHia software used to supplement mathematics education
(Almoubayyed et al., 2023). As for the system, selected problems were
generated and explained individually, and the pupils received immediate
feedback; consequently, their mathematics outcomes were 20% higher than in a
traditional learning environment.

Duolingo: A study was conducted on adult learners to populate the Al behind
Duolingo’s language learning application (Suryanto, 2024). Because of the
app’s learning pathways and real-time feedback features, the recipients
managed to master the language more time-efficient than classroom learning
approaches.
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Knewton at Arizona State University: The Knewton adaptive learning
platform in developmental math was implemented into Arizona State
University. The pass up rates rose by 20% while the withdrawal up rates were
reduced by 45% proving the efficiency of Al in learning (Conklin, 2016).
Outcomes and Conclusions of Each of These Cases

It is also noteworthy that all of the case studies showed highly positive changes
in the educational outcomes. The students utilizing the Al-based adaptive
learning technologies not only learned more effectively, but also appeared more
interested and motivated. That ability to give the students prompt and
individualized feedback and adapt the learning process in the course of the
lessons turned out to be one of the key assets of these tools (Kabudi et al., 2021)
The following are the areas of best practices and lessons learned during the
process of the construction of the proposed health information exchange
system at the organization:

Key lessons learned from these implementations include the importance
of:

Teacher Training: Proper sensitization of teachers and other educators on the

proper way to use Al tools (Lee & Perret, 2022).

Integration with Curriculum: Al as complementary to and being easily
incorporated into existing curricular structures rather than disruptive of them.
Continuous Feedback: Continuous feedback to enhance and optimize Al
systems and applications according to the users.

Ethical Considerations: Protecting data of learners; the reduction of biases in
Acrtificial intelligence to enhance content development that will encourage equal
learning among all students (Idowu et al., 2024).

Discussion
Interpretation of Research Findings:

The research outcomes showed that Al adaptive teaching methods enhance
learning outcomes by using multiple operational mechanisms. The experimental
group achieved improved academic results totaling 9.3% greater than those of
the control group who demonstrated no significant changes. These statistical
outcomes generated a p-value of <0.001. Various elements identified in our
evaluation explain this observable improvement.

The Al-generated student-centric learning pathways enable students to learn at
their individual optimal speeds while addressing personal learning
requirements. Our research shows that Al use as a teaching technology
demonstrated the strongest and most significant correlation to academic
performance ($=0.42, p<0.001) after student motivation (B=0.25, p<0.016).

Personalization through Al systems correlates (r=0.52) positively with student
motivation thus creating an escalation pattern between engagement and learning
benefits.

The implementation of Al systems requires real-time feedback as a fundamental
requirement for success. Interview data revealed that 58.3% of participants cited
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Immediate feedback as a primary benefit, with one educator noting that it "saves
time in assessment and feedback while allowing students to correct
misconceptions immediately.” Al offers instant feedback that substantially
deviates from typical educational systems whereby feedback arrives weeks or
days after student work submission.

The technological tools showed proficiency in detecting student learning gaps
that students might not reveal in regular classrooms. The early notification
system stands out as a crucial feature since it stops students from accumulating
learning setbacks that grow progressively worse through time.

Conclusion for the Educators, Students and Policymakers:

Educators should consider pursuing the following recommendations based on
our research findings. The training for educators must provide thorough
instruction about Al tool integration into educational practices and specifically
focus on making instructional decisions with data analytic methods. Educational
professional development must teach instructors to translate Al analytical
outputs into lessons while applying their teaching methods competently.

The application of Al in adaptive teaching enables better personalized learning
interactions for students. Students require proper training to make the best use
of these learning tools and learn to keep a proper balance between machine
learning support and traditional educational practices. Students need digital
literacy training to become proficient at assesssing Al-generated content.

The policy recommendation for government institutions should include funding
for Al-based learning systems together with school infrastructure development
which must target minority communities to reduce education disparities.
Education systems need to establish policies that will enforce correct Al usage
In teaching through safeguarding data privacy and achieving fair algorithm
processes and maintaining transparency. The budget must support extensive
research about Al education effects throughout multiple years.

Possible Precautions Needed during the Course of the Study

The study may have limitations such as:

Sample Size: Smallest sample sizes allow overall results to suffer because of
the possibility that cases under research are peculiar rather than typical.
Diversity of Contexts: Thus, the usefulness of Al tools strongly depends on
the learning environment and can significantly differ in case of using in
different school and with different students.

Technological Dependence: It identified some of the difficulties that may arise
due to over-dependence on technological aspects especially in regions with poor
technological base (Pedro et al., 2019).

Suggestions for Future Research

Future research should focus on:

An extended period of 3-5 years needs to be studied through longitudinal
research because it provides insights into how Al-powered adaptive teaching
affects students throughout multiple academic years. The research should
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monitor both the immediate academic achievements of students along with their
skill persistence and their ability to transfer learned knowledge to various
situations as well as their development of critical thinking skills.
The results of implementing Al teaching tools should undergo research in
learning spaces which incorporate various educational settings especially in
regions with limited resources and rural areas and developing countries.
Research about Al educational technology adaptation requirements becomes
essential to develop effective solutions for different cultural situations and
socioeconomic structure and technological backgrounds.
An investigation of Al educational systems requires intensive study regarding
their ethical challenges alongside possible biased behavior. The research needs
to assess how algorithm structures impact educational fairness and should
establish principles for unprejudiced Al deployment within heterogeneous
student demographics.
Further research must evaluate the financial aspects of Al integration in
education through wide-scale deployment while assessing its scalability status.
The study would serve educational institutions by assisting them with making
well-informed choices for technology expenses and resource distribution.
Conclusion
This paper has provided a discussion on how Al can be used to bring about NE
in the context of improved educational outcomes. Thus, discussing different
types of Al tools and platforms, analyzing several case studies, and comparing
Al-supported strategies with the traditional ones, we revealed the great benefits
of using Al in education.
Summary of Key Points:
Definition and Principles of Adaptive Teaching: Thus, adaptive teaching
means that the major focus is set on the learner’s characteristics and the learning
process is constantly being evaluated and modified. It has the following
principles: differentiation, the open-mindedness, the ongoing evaluation and
feedback, and students’ autonomy.
Al Technologies in Education: Several Al applications include; ITSs, LMSs
with Al integration, Natural Language Processing tools improve education.
They are individualized learning tools, immediate feedback, and the use of
forecasts and prognostications.
Impact on Educational Outcomes: Adaptive learning techniques driven by
artificial intelligence bring out the best in the students by addressing issues to
do with performance, engagement, dropout rates, and time consumed at the
learning institution. The performance of students, their active participation, and
their level of satisfaction makes it possible to measure the efficiency of Al in
education.
Case Studies: School learning examples like Carnegie Learning’s MATHia, the
language acquisition application of Duolingo and the adaptive learning
technology firm, Knewton are examples of how Al improves students’
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performance. Thus, the cases described in this paper can be viewed as forming
practical guidelines and experience in the use of Al in the field of education.
Discussion: Due to these findings, there is a need to embrace Al in designing
the learning process in a way that cannot be done by conventional techniques. In
due regards, the consequences for educators, leaners, and policymakers entail
matters such as teacher education or professional development, unequal
distribution of technologies, or ethical issues.
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Mixed-Methods Questionnaire Analysis (Quantitative + Qualitative)
Demographic Data Analysis

Demographic data was collected from a sample of 100 students (50
experimental, 50 control) and 20 teachers using stratified random sampling to
ensure balanced representation by gender, age, and specialization.

Table (1): Sample Distribution by Demographic Variables

Variable Category (Fr:)e guency er)centage
Gender Male 60 50%
Female 60 50%
Age Under 20 years 30 25%
20-30 years 70 58.3%
31-40 years 15 12.5%
Over 40 years 5 4.2%
Specialization g;?npclg/elzrngineering 40 33.3%
Humanities 30 25%
Health Sciences 25 20.8%
Business Administration 25 20.8%
Role Student 100 83.3%
Teacher 20 16.7%

Analysis:

» Gender balance (50% male, 50% female):

Shows equal representation of both genders, reducing potential gender bias in
results. This is particularly important in educational studies where male and
female experiences with technology may differ.

* Age distribution (58.3% for 20-30 age group):

Reflects the study's focus on university students (young adults), the
demographic most likely to use Al in education.

» Specialization diversity (33.3% computer science, 25% humanities, 20.8%
health sciences and business):

Demonstrates coverage of diverse academic fields, enhancing result
generalizability.

Quantitative Questionnaire Analysis (Likert Scale)

A) Descriptive Statistics (Mean and Standard Deviation)

2299




April 2026

Print ISSN 3006-3256

Journal of Studies in Humanities and Educational Sciences
Online ISSN 3006-3264

1
‘!

Table (2): Analysis of Al Effectiveness in Education (Items 5-9)

Item|Statement Mean|SD|Interpretation

5 'F;\rlowdlng personalized education through4_2 0.8Strong agreement

5 Improving understanding through?’.9 0.9Moderate agreement
feedback

7 |Increasing interaction and engagement  |4.1 (0.7|Strong agreement

8 |Accurately identifying weaknesses 3.7 [1.0|Moderate agreement
Higher  efficiency than traditional Neutral/weak

9 35 |11
methods agreement

B) T-test Results

Table (3): T-test Results for Achievement Differences

Group Mean (Post-test) |SD [t-value |Sig.

Experimental (85.4 6.214.75 |0.001*

Control 78.1 7.5

C) Regression Analysis

Table (4): Regression Analysis Results

Variable  [Regression Coefficient () [t-value Sig.

Al Use 0.42 3.98 |0.000*

Motivation [0.25 245 |0.016*

Qualitative Analysis (Interviews)
Table (5): Key Themes from Interviews

Theme Frequency z;)r)centage Example Quote

Al Benefits 35 58.3% Saves 'tllme in assessment and
feedback

Technical 20 33.3% "Unstable internet hinders usage"

Challenges

Ethical Concerns (15 25% "We fear algorithmic bias"

Training Needs 25 41.7% "Teachers need intensive courses”

Validity and Reliability Tests
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A) Table (6): Cronbach's Alpha for Internal Consistenc

Number ofiCronbach's

Scale ltems Alpha Interpretation

Full Questionnaire |20 0.87 Exce_llent internal
consistency

Al Effectiveness i N

Scale 5 0.82 High reliability

Challenges Scale 5 0.78 Acceptable reliability

B) Table (7): Pearson Correlation Coefficients

Variable 1 Variable 2 r (Sig. |Interpretation

Al Use  |Academic Performance(0.65]/0.000*|Strong positive relationship

Al Use  |Motivation 0.52/0.003*|Moderate relationship

Motivation/Academic Performance(0.48/0.008* Moderate relationship

Key Findings:

Significant improvement (9.3%) in experimental group's academic performance
Al strengths: Personalization, increased engagement

Challenges: High costs, training needs, ethical concerns

Recommendations:

Expand Al implementation with infrastructure improvements

Provide teacher training programs

Develop policies for algorithmic fairness and data privacy

Conduct further studies with larger, more diverse samples

Conclusion:

The study confirms Al's effectiveness in enhancing learning, but successful
implementation requires institutional planning, technical infrastructure, and
ethical considerations.

Questionnaire on Enhancing Educational Outcomes Through Al-Powered
Adaptive Teaching Strategies

Introduction:

This questionnaire aims to understand the impact of Artificial Intelligence (Al)
on improving educational outcomes through adaptive teaching strategies. Your
responses will help us evaluate the effectiveness of these tools and identify
challenges and opportunities for enhancing the learning experience.

Instructions:

Please read each statement carefully and select the answer that best reflects your
opinion.

We're using a 5-point Likert scale:
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1 = Strongly agree

2 = Agree
3 = Neutral
4 = Disagree

5 = Strongly disagree

Section 1: Demographic Information
Gender:

Male

Female

Age:

Under 20 years

20-30 years

31-40 years

Over 40 years

Academic Field/Specialization:
Computer Science/Engineering
Humanities and Social Sciences
Health Sciences

Business Administration

Role in Education:

Student

Teacher/Professor

Educational Administrator

Section 2: Effectiveness of Al-Powered Adaptive Teaching Strategies

/]
\ /' No.13
N /

Statement

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

5. Al systems (e.g., adaptive platforms)
help provide personalized education
tailored to my/students’ needs.

6. Al tools (e.g., instant feedback)
significantly improve understanding of
educational materials.

7. Using Al in education makes the
learning process more interactive and
engaging.

8. Al systems can accurately identify
learning  weaknesses and  provide
customized solutions.
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Statement

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

0. Al-assisted learning is more efficient
than traditional methods.

Section 3: Challenges and Limitations

Statement

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

10. | face technical difficulties (e.g.,
internet connection issues) when using Al
tools in education.

11. | have concerns about data privacy and
security when using Al systems.

12. Teachers need intensive training to use
Al tools effectively.

13. The high cost of Al systems creates
barriers to adoption in educational
institutions.

14. Potential bias in Al algorithms may
affect educational equity.

Section 4: Acceptance and Use of Al in Education

Statement

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

15. | feel comfortable using Al tools for
learning or teaching.

16. | believe Al will play a greater role
in education in the future.

17. 1 would recommend using Al to my
colleagues/students.
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Statement Strongly Agree|Neutral Disagree St_rongly
Agree Disagree

18. | think Al could partially replace
teachers in some educational aspects.

19. | currently use Al-powered tools
(e.g., ChatGPT, adaptive platforms) to
enhance learning.
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