Scientia Moralitas International Journal of Multidisciplinary Research
ISSN 2472-5331 (Print) | ISSN 2472-5358 (Online) | Vol. 10, No. 1, 2025
DOI: 10.5281/zenod0.16335328

Smarter Learning: Integrating Al into Instructional
Design for 21st-Century Education

Dr. Pamela D. (Vickerson) Moore

Doctor of Business Administration, Global Business and Leadership,
Federal Emergency Management Agency (FEMA),

Branch Manager/Assistant Director of Curriculum Development

and Evaluations Department, California Intercontinental University, USA

ORCID: https://orcid.org/ 0009-0005-8907-3672

ABSTRACT: This article explores how artificial intelligence is transforming and
reshaping instructional design to meet the rapidly evolving needs of the modern
education system. By using the foundation of conventional educational frameworks such
as ADDIE, Bloom's Taxonomy, and SAM, the article highlights the limitations of these
models in adapting to the significant inputs of Al in enhancing instructional design
development and total learning experience in various stages of an individual’s educational
process. With specific applications, the article has shown how Al integration within the
educational framework assists in simplifying methods of instruction to enhance inclusive
and diverse learning environments. It has also examined various ethical considerations,
such as bias in algorithms, to ensure that the integration of Al in education does not
violate educational principles and standards. The discussions in the article are supported
by practical tools applicable in educational environments, real world case studies, and an
implementation roadmap to guide instructional designers.
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Introduction

In today’s increasingly dynamic 21st-century learning, brought about by
technological advances, changes in instructional designs have become inevitable.
With the evolving educational landscape, there is a need for a more tailored
instructional approach to enhance the learner’s experience. As such, educators in
the 21st century are continuously adapting to new methods by fusing traditional
techniques with innovative technology to customize pedagogical methods. One of
the most revolutionary innovations of the 21st century that redefines education is
86
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the rise of artificial intelligence (AI), which has greatly enhanced efficiency in
operations by limiting human involvement in executing routine tasks. In the
context of instructional designs, Al is viewed as harnessing advanced technologies
to assist and augment the learning and teaching process. In this sense, Al analyzes
individual student needs and creates educational content tailored to every learner’s
learning ability.

Beyond augmenting human abilities in a modern educational environment,
integrating Al-supported systems contributes to personalized, scalable, and data-
informed education experiences. Instructional design has evolved over the years
from the traditional static frameworks such as ADDIE (Analysis, Design,
Development, Implementation, Evaluation), which primarily focused on linear
approaches to teaching and learning, to more iterative approaches like SAM
(Successive Approximation Model), which offers more flexible options to gain
learning experience. Despite innovations, conventional instructional designs strive
to meet the demands for scalability and personalization in the modern education
system, hence necessitating the integration of Al to maximize efficiency and
responsiveness.

Therefore, this article explores how Al integration in 21st-century education
is transforming and reshaping instructional designs to enhance learner experience.
As the education approach shifts to be more learner-centered, Al plays a central
role in offering adaptative learning paths in a world where the rise in technology
creates digital learning environments where learners have access to more
personalized education.

Assumptions, Limitations, and Delimitations

Assumptions

Several assumptions underpin the exploration of student voice and agency as well
as the consolidation of practical tools and resources in Al-enhanced instructional
design. First, it is assumed that students are willing and able to contribute
meaningfully to the co-design and feedback processes if provided with appropriate
structures and support. Second, it is assumed that educators and instructional
designers are open to integrating student perspectives into their design and
implementation strategies. Finally, it is assumed that institutions have the capacity
to foster environments where student agency is valued and practical resources can

be effectively deployed to support both students and staff.
Limitations

This research will encounter several limitations. One key limitation is the potential
variability in student engagement and participation across different educational
contexts, which may influence the generalizability of findings. Additionally, the
availability and accessibility of practical tools and resources may differ significantly
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between well-resourced and under-resourced institutions, affecting the feasibility
of implementation. Finally, the subjective nature of measuring student agency and
the effectiveness of consolidated guidance may introduce bias or inconsistency in
data interpretation.

Delimitations

The scope of this research is intentionally bounded by specific delimitations. The
focus will be limited to exploring student voice and agency within formal
educational settings, excluding informal or non-traditional learning environments.
The analysis of practical tools and resources will be restricted to those explicitly
designed for or widely adopted in K-12 and higher education contexts, rather than
proprietary or niche solutions. Furthermore, the research will not address the
broader ethical or regulatory implications of Al in education beyond those directly
relevant to student agency and resource consolidation.

Methodology and Research Design

This review paper employs a systematic qualitative methodology to synthesize and
critically evaluate the current state of research on artificial intelligence integration
within  instructional design for twenty-first-century education. The
methodological approach is anchored in a comprehensive literature review, which
serves to map, analyze, and interpret existing scholarly works, empirical studies,
and conceptual frameworks relevant to artificial intelligence’s role in transforming
instructional design processes (Luckin & Cukurova, 2019; Zawacki-Richter et al,,
2024). This process ensures that the review is both rigorous and reflective of the
most current developments in the field.

The research design is structured to systematically identify, select, and
analyze peer-reviewed articles, book chapters, and conference proceedings
published within the past decade, with a particular focus on studies that address
artificial intelligence applications in educational settings, instructional design
models, and the associated ethical, practical, and pedagogical considerations. The
selection criteria prioritize sources that offer empirical evidence, theoretical
insights, or practical case studies related to artificial intelligence-driven
instructional design, ensuring a robust foundation for analysis and synthesis
(Malone, 2025; Luo, 2011). This approach aligns with established best practices
for systematic reviews in educational technology, which emphasize transparency in
source selection, methodological rigor in analysis, and the integration of diverse
perspectives to capture the multifaceted nature of the research field.

Given the qualitative orientation of this review, the analysis emphasizes
thematic synthesis rather than statistical aggregation. Key themes—such as the
impact of artificial intelligence on instructional efficiency, personalization, equity,
and ethical challenges—are identified, compared, and synthesized to construct a
coherent narrative that reflects the current landscape and future directions of
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artificial intelligence in instructional design (Tammets & Ley, 2023; Ruiz-Rojas et
al, 2023). Thematic analysis allows for the nuanced exploration of complex
phenomena, such as the interplay between technological innovation and
pedagogical adaptation and the implications of artificial intelligence integration for
diverse educational stakeholders.

While the review does not involve primary data collection, it draws upon a
wide range of qualitative research methodologies represented in the literature,
including case studies, phenomenological inquiries, and design-based research
(Toniolo & Mascio, 2024). This pluralistic approach ensures that the review
captures both the lived experiences of educators and instructional designers and
the practical realities of artificial intelligence implementation in educational
institutions. The synthesis of these diverse methodological traditions enriches the
review’s analytical depth. It provides a comprehensive understanding of the
opportunities, challenges, and ethical dilemmas associated with artificial
intelligence in instructional design.

Current Landscape of Instructional Design

Common Frameworks

Instructional design in an educational environment relates to the process of
creating effective learning resources and the experiences obtained in facilitating
learning and enhancing overall individual performance. In essence, instructional
design is perceived as a recipe for creating a customized learning success. As such,
an instructional design framework, as argued by Abuhassna and Alnawajha
(2023), is the underlying guidelines and best practices that help in shaping
engaging and effective learning experiences. The traditional instructional design
has been primarily based on various frameworks that shape the creation of effective
and efficient learning experiences, thus acting as a blueprint that helps build
evaluation criteria for a given learning program. One of the most popular
instructional design frameworks is the ADDIE (Analysis, Design, Development,
Implementation, and Evaluation) model, which is a five-step process designed to
provide a comprehensive and effective learning process through its dynamic,
interactive, and flexible guidelines (Adeoye et al,, 2024). In a learning environment,
the ADDIE model offers a customized, focused approach that gives educators
critical feedback that guides continuous improvement of the education process.
The other common designs are SAM (Successive Approximation Model),
Bloom’s Taxonomy, and Kirkpatrick frameworks. SAM primarily focuses on
efficiency, rapid prototyping, and cooperation. Wolverton and Hollier (2022)
argue that the SAM framework is an agile process that does not conform to the
conventional linear instructional design path for education and the development of
learning materials. As such, relative to the ADDIE model, it is considered more
effective in learning programs that need a more rapid development timeline or
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those that require continuous improvements. Bloom’s Taxonomy framework is a
hierarchical tool that helps design learning objectives and content in a structured
manner targeting particular individual cognitive skills (Li et al., 2022). It thus
ensures the progressive development of learning objectives from basic knowledge
to the acquisition of complex evaluation materials. Finally, Kirkpatrick, which is a
four-level model, provides a framework for evaluating the effectiveness of learning
programs, including behavior and results in the education environment
(Alsalamah & Callinan, 2021). The Kirkpatrick model is often applied to have a
better understanding of a learning program’s weaknesses and strengths and to help
identify areas that require improvement to enhance efficiency. Based on the
effectiveness of the frameworks, the choice of instructional design model depends
on the educational needs of the learners to ensure that the objectives of the
programs are attained.

Challenges in Traditional Instructional Design

Despite the robustness of these frameworks, traditional instructional designs face
significant criticism in their applicability in the context of 21st-century educational
needs. Scalability is considered one of the primary issues since traditional
instructional designs are often time and resource-intensive, thus creating the
challenge of scaling them to effectively accommodate diverse populations (Adeoye
et al,, 2024). Similarly, based on the nature of the traditional instructional designs,
it is difficult to attain personalization, especially when learning materials are
subjected to average learners without taking into consideration the individual
needs of individuals from different backgrounds and with varied learning needs.

On the other hand, in the modern dynamic learning environment, learners
often prefer interactive learning experiences that take into account unique
preferences and learning styles. Hence, static traditional models, which involve
passive delivery, often result in lower learner engagement, thus reducing learner
satisfaction and retention (Cukurbasi & Kiyici, 2021). These challenges facing
traditional instructional designs are further compounded by the increasing
demands of 21st-century education, which requires faster content development
and dynamic adaptation of learning processes. 21st-century learners usually prefer
instructional designs that are agile, highly personalized, adaptive with
technological advancements, and interactive to maximize learning experiences.
Hence, the shortcomings of traditional methods create the need for innovation by
integrating artificial intelligence in developing modern instructional designs
(Pollard & Kumar, 2022). Even though traditional instructional designs offer
strong foundational structures that shape modern models, 21st-century
educational needs require a more dynamic learning approach. Hence, Al provides
solutions that help overcome the challenges of traditional frameworks to ensure
that learning processes evolve to prevailing educational needs.
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What AI Brings to Instructional Design

Integrating Al into modern instructional designs offers significant capabilities that
address challenges in the present educational design and delivery methodology.
Luckin and Cukurova (2019) observe that learning institutions are increasingly
seeking more adaptive and personalized learning experiences that motivate learners
and keep them actively engaged in the learning processes. In such a context,
integrating Al into instructional design will empower educationists to analyze
various educational data to identify valuable insights, including trends, gaps, and
opportunities in the instructional designs, improving the learning experience.
According to Chng (2023), AI's natural language processing capabilities empower
educational systems to accurately interpret and generate human language. This
empowers the rapid generation, translation, and summarization of extensive data
sets into digestible content for easy implementation. The capability streamlines the
design and development of learning materials and analysis of learner feedback to
identify areas of improvement.

Machine Learning algorithms are pivotal in identifying learning patterns in
daily learners' behaviors, routines, and preferences. McNeill (2024) points out that
such data plays a key role in forecasting student performance and tailoring
instructional content and assessments to individual learning needs. These
predictive tools give educators deeper insight into each student, helping them
apply targeted interventions and foster a more responsive, personalized learning
environment. According to Prajapati (2024), Al-driven assessment tools can
handle large volumes of work in a fraction of the time and effort teachers require to
mark and grade learners. This reduces the overall workload on the part of the
graders and enables immediate feedback to learners. Quick feedback proves
especially useful in large classroom settings or online learning environments, as it
allows students to recognize their challenges and develop strategies for
improvement.

In the same context, Generative Al brings promising advancements to
instructional design and teaching practices. Ng et al. (2023) argue that Al-
powered systems facilitate teachers' ability to generate repetitive instruction
materials, giving them sufficient time to offer personalized support to their
learners. Generative Al systems are designed to improve instructor/machine-
student interaction through embedded chat features that allow personal one-on-
one communication. This helps facilitate a conducive learning environment that
supports immediate learning feedback for the learners, regardless of their levels of
study. According to McNeill (2024), these systems can generate various forms of
content, including assessment questions, micro-learning modules, and interactive
simulations that give learners practical and hands-on learning experiences. As
such, teachers can rapidly provide their learners access to various learning materials
tailored to their needs, difficulty levels, and even cultural contexts.
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For improved visibility and a more interactive instructional approach, Al-
driven learning analytics offer curriculum designers and teachers a real-time
dashboard to closely monitor the impact of learning methodology, learners'
progress, and areas that need immediate attention (Eden et al.,, 2024). Tracking
minute details of the learners’ progress and daily interaction helps identify valuable
patterns across various data points and visualize learning as a continuum to inform
the short-term intervention procedures and long-term instructional design
improvements. As such, integrating Al technology in education promises a
significant transformation in instructional design from a largely human-driven
process to an interactive collaboration between designers, teachers, and intelligent
systems. The Al-powered systems analyze large data sets and learners’ behavior to
offer valuable insights into areas that need instructional design changes or
improvements. The designers and teachers implement those recommendations in
ways that improve the overall learning experience and learner outcomes.

Applications of Al in Instructional Design

Personalized Learning Paths

In modern learning environments, Al technologies have revolutionized education
systems, especially by creating personalized learning experiences customized to
address individual needs and preferences. Applying Al-powered algorithms
significantly improves learning experiences in education systems. These
technologies analyze information such as user profiles, performance, and
preferences to help adjust the course sequence to be dynamic with the changing
trends (Chng, 2023). This process ensures that teaching content is tailored and
aligned with the prevailing student needs and abilities. Hence, integrating Al
contributes to developing dynamic content that seamlessly adapts to learner’s
abilities, context complexity, and presentation styles (Yue et al, 2022). For
instance, the rise of adaptive learning platforms such as DreamBox apply the
concepts of machine learning to monitor the progress of learners’ interactions with
instructional materials, then modify learning paths as necessary.

Moreover, Al systems in education create environments that offer
immediate, detailed, and actionable feedback for the learners. The individualized
feedback loops enabled by the integration of Al offer guidance to learners based on
their learning difficulties and enhance their learning progress. As noted by Ruiz-
Rojas et al. (2023), Al systems in instructional designs are critical in identifying
patterns in learner mistakes and providing detailed customized explanations that
help overcome potential challenges while suggesting areas that require
improvement to enhance efficiency in education. Therefore, the level of
personalization created by integrating Al in instructional designs offers dynamic
learning experiences that are tailored to individual student needs irrespective of
their diversity and further enhances motivation, leading to higher retention.
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AI-Assisted Content Creation

Traditionally, the instructional approaches were time-consuming and required
significant effort to create and administer engaging educational content. However,
in the 21st century, the rise of Al is rapidly accelerating these efforts through
automation and the creation of intelligent authoring tools. Text-to-quiz tools,
including ChatGPT, apply the concepts of natural language processing (NLP) to
analyze learning materials and use the data to create different assessment elements,
such as multiple-choice questions and discussion prompts (Vargas-Murillo et al,,
2023). This form of automation created by Al systems in education helps
minimize the time taken in developing learning content and ensures efficiency by
maintaining high standards of educational integrity (Chan et al,, 2024). Therefore,
Al systems in developing instructional designs relieves educators from the tasks of
creating learning content, allowing them to focus more on critical educational
decisions, thus enhancing efficiency.

Learner Data and Predictive Analytics

Integrating Al systems into learning analytics in the modern education
environment contributes to transforming how educators monitor and support the
progress of learners. As argued by Machii et al. (2021), artificial intelligence
efficiently collects and analyzes large quantities of learners’ data and then uses the
information to generate insights critical in informing decisions that enhance
learning outcomes and the effectiveness of teaching approaches employed in
institutions. Predictive analytics powered by Al can identify student engagement
patterns that signal academic struggles before the situation worsens. For instance,
Al-powered learning Management Systems (LMS) such as Canvas can remotely
monitor learners’ time-on-task, quiz results, and level of participation in online
discussions, and the information can help identify at-risk learners (Ilyas et al,
2024). By providing early warnings on at-risk learners, Al assists in providing
educators and instructional designers crucial information to use in proactive
interventions instead of reacting to failure.

Moreover, Al in learning systems also plays an important role in maximizing
engagement strategies by determining to what extent learners engage with
instructional content. Al can help determine the type of content format and
learning activities that generate higher learner engagement, including video content
or collaborative activities (Ouyang et al., 2023; Luan et al,, 2020). Therefore,
integrating Al into education systems provides more visibility, creating a favorable
environment for continuous improvement in learning approaches based on
prevailing student needs and curriculum trends.

Automation of Administrative Tasks

Additionally, the integration of Al in instructional designs plays a critical role in
minimizing the heavy administrative burden associated with pedagogical duties. In
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any learning environment, instructional methods tend to be repetitive tasks that, in
most instances, detract instructors from spending time on strategic planning as
well as coming up with new learning methods. Introducing Al helps automate
most of these learning functions, thereby increasing operational efficiency and
reducing the potential for human error.

As Ahmad et al. (2022) noted, the use of automated grading systems in
modern schools helps educators effectively manage simple objective assessments
such as multiple-choice questions and more complex tasks, including essays. As
such, the use of Al in instructional designs goes beyond automating grading
systems to evaluating written responses of learners and programming tasks with
high levels of complexity (Ufomba et al, 2024; Chen et al, 2020). Besides,
automated reporting systems powered by Al are instrumental in generating
learners’ progress data and go further to create customized reports for various
institutional stakeholders as instructed, thus saving educators a significant amount
of time involved in manual work. In addition, educational chatbots powered by Al
provide learners with 24/7 support through virtual learning assistants, further
automating institutional administrative tasks.

Enbanced Accessibility

In regards to accessibility, Al is central in eliminating potential barriers that often
limit particular individuals, including people with disabilities and those from
diverse backgrounds, from accessing quality education. The introduction of real-
time language translation tools such as Google Translate makes it possible to easily
translate instructional materials into multiple languages, thus making learning
materials accessible across various linguistic boundaries (Sain, 2024). Such Al-
powered systems enable learners to actively engage with educational materials in
their preferred language without any barrier associated with the original content
language. Similarly, Al-supported systems offer more accessibility to learning
materials for learners facing the challenges associated with visual, cognitive, or
auditory abilities (Osorio et al., 2024). Speech-to-text tools, including Descript,
can provide real-time automated lessons and video content transcription. In
contrast, vision tools such as Google Vision Al offer alternative automation that
generates image descriptions, giving access to learning content for visually impaired
individuals (Osorio et al., 2024; Matre & Cameron, 2024). Therefore, integrating
these Al technologies in education systems helps bridge the barriers to learning for
individuals facing various forms of disabilities and those from diverse backgrounds;
hence, Al contributes to fostering universal design for learning (UDL).

Design Considerations and Ethical Concerns

Integrating Al-powered tools into educational settings offers notable advantages
while introducing complex ethical dilemmas. According to Malone (2024),
although AI enables educators and instructional designers to streamline tasks and
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tailor learning through data-driven insights, it simultaneously brings forward
ethical issues related to privacy, equitable access, and the risk of algorithmic bias.
For Mehmood (2025), algorithmic bias is where Al-driven systems provide
repeatable errors that potentially create unfair user outcomes. In educational
settings, Al systems trained on historical data may perpetuate existing unethical
practices, such as inequalities across the target demographics. Besides, Naseeb and
Bhatti (2024) observe that transparency and explainability of the use of Al in
instructional design are crucial to building trust, ensuring accountability, and
facilitating informed decision-making. Educators should be able to understand
how AI systems work, what they do, and how they use available data to make
algorithmic decisions that impact education and learning outcomes.

Similarly, deploying Al-based systems in education raises concerns about
data privacy. According to Eden et al. (2024), emerging technologies such as
artificial intelligence carry significant risks, including potential data breaches and
improper handling of sensitive personal information. Various countries have
established strict guardrails to mitigate these risks, such as the Family Educational
Rights and Privacy Act (FERPA) in the United States and the General Data
Protection Regulation in Europe, to manage and restrict access and potential
abuse of users’ sensitive data. For instance, GDPR requires that only minimal data
be used for any specific purpose. This implies that integrating Al systems in
instructional design must comply with this regulation to prevent possible
collection or manipulation of unnecessary data from users (Akmal & Ahmad,
2023). The legal frameworks provide a safe environment that enables instructional
designers to collaborate with intelligent systems to improve educational outcomes
and learning experiences.

Recent studies provide compelling real-world challenges surrounding Al
integration in education. A 2024 study by Kaufman et al. (2025) highlights a
noticeable disconnect between top-down administrative backing and actual
classroom application. Despite growing institutional enthusiasm, only about 25%
of K-12 teachers reported using Al tools for instructional planning and design
during the 2023-2024 school year—pointing to a slower-than-expected uptake at
the ground level. It also revealed that nearly 60% of principals used Al tools, and
only 18% of the sampled schools offered AI guidance. This points to the
disconnect between the top-down adoption and administrative support for the
practical implementation of Al tools. It demonstrates designers’ real-world
challenges when incorporating Al into instructional design and implementation.

Similarly, the Synthesia 2024 Instructional Design Survey highlights
additional AI adoption challenges. The study highlighted several factors that
hinder the effective integration of Al tools in instructional design. Thirty-one
percent of the respondents cited content creation, including video production, as
the most significant barrier. Meanwhile, 30% attribute the delays to lack timely
feedback or collaboration with subject matter experts (Alster, 2024). The findings
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show that integrating Al into instructional design goes beyond choosing the right
tools and includes reshaping the underlying systems that support workflow
efficiency and foster meaningful collaboration among educators, administrators,
and tech specialists.

On top of that, students” perspectives provide an often-overlooked layer of
insight, revealing important hurdles in how Al is perceived and embraced in the
classroom. In a 2024 survey by the BestColleges, approximately 56% of college
students are using Al for assignments. Most of these students have not heard of
AT regulations for their respective institutions, nor do they have instructional
guidance on AI use (Nam, 2023). The disconnect between institutional
preparedness and student AI adoption highlights instructional designers’
challenges in implementing AI tools. This suggests that the designers must
overcome their Al literacy development needs and help institutions adopt
coherent policies and support structures that promote effective and successful Al
adoption in learning institutions.

Tools and Platforms for AI-Enhanced Id

Modern instructional designers have access to various Al-driven digital tools and
platforms to improve design, development, and delivery aspects. Kaban et al.
(2024) note that emerging technologies, particularly Al, are transforming the
entire instructional design process, from content creation and implementation to
systematic evaluation, making the process more efficient and effective in delivering
the desired objectives. Al tools like ChatGPT are increasingly helpful in creating
new content, such as instructional texts, assessments, and target learning
objectives. Other tools, such as Synthesia, are becoming indispensable for creating
Al-generated video content without necessarily having the traditional recording
and editing equipment (Luan et al,, 2020). Besides, Al-powered design digital
tools such as Canva Magic Write allow instructional designers to create visually
appealing images to use in their content with considerably minimal design
expertise. Saqr et al. (2024) point out that coaching tools and platforms like
Coursera’s Al Coach are intentionally developed to provide customized learning
experiences, even without direct human instruction. These tools enable users to
adapt their learning paths to align with their individual goals, making the process
more meaningful and suited to their needs. Process documentation tools, such as
Scribe, allow instructors to generate step-by-step guides, including screen
recordings, to create an interactive learning experience.

Similarly, Learning Management Systems (LMS) increasingly rely on AI's
inherent capabilities to improve instructional delivery and learning outcomes.
According to Saqr et al. (2024), modern LMS are leveraging Al to automate
repetitive tasks, personalize learning, and provide data-driven insights on learning
outcomes and instructional improvement. The systems transcend the traditional
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LMS features to provide an improved learning experience based on uset’s
interactions with the platforms (Ravichandran & Sasikala, 2025). As such, these
Al-powered systems can intelligently recommend relevant learning materials,
personalize the learning process, and adapt specific evaluation criteria to each
learner’s needs. For instance, Moodle AI plugins offer data-based learning
analytics that informs content recommendations based on performance and
difficulty levels. Other tools, such as Blackboard Predict, leverage Al's capabilities
to identify at-risk learners and provide the best suitable intervention measures
(Saqr et al, 2024). As such, incorporating Al in the learning management
platforms allows instructional designers to have a unified overview of the entire
learning lifecycle from a single dashboard without necessarily managing various
disconnected elements of the learning process.

Case Studies or Examples

As learning systems evolve in the face of emerging technologies, Al represents a
watershed moment for instructional designers and educators. Al is making
significant strides in various levels of learning, creating the need for a balanced
approach to Al-human collaboration. In corporate training, for instance, Al-
powered systems are increasingly being adopted to streamline and personalize
corporate onboarding programs. According to Géoschlberger and Brandstetter
(2019), organizations are integrating Al to improve the onboarding experience for
new employees, leading to improved productivity and long-term retention. The
Al-enabled systems assess the company’s job requirements, employee background,
and performance data to establish the most appropriate leading paths to optimize
their skills and knowledge for optimal output. Using its inherent predictive
capabilities, the system uses adaptive assessment criteria to continuously refine the
learning paths to ensure that employee training and development are optimized to
achieve desired organizational goals.

Institutions of higher learning are increasingly incorporating Al in their
instructional design and development across different disciplines. According to a
report for the World Bank by Molina and Medina (2025), Al is rapidly
transforming the higher education landscape. In their view, Al is revolutionizing
how “students learn, faculty teach, and institutions operate,” creating a highly
personalized learning experience throughout the teaching and learning ecosystem
(p. 6). The report indicates that Al-powered tools positively impact students’
support systems, faculty research processes, and institutional management.
Studies, including (Kuleto et al., 2021; Bataev & Bataeva, 2019), have shown that
properly designed and integrated Generative Al systems can increase student
placement efficiency by approximately 20%. A study by Kestina et al. (2024)
revealed that students using Al tutors are likelier to learn twice as much in less
time than students in active classroom settings. The findings of these studies
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demonstrate the significant strides that Al is making in the institutions of higher
learning. Government agencies are also implementing Al-driven solutions to
improve service delivery and outcomes. Ortiz et al. (2020) observe that Al-
powered technologies are increasingly becoming useful in emergency and rapid
response fields to provide simulation training for workers. Studies, including
(Rehan, 2022; Bajwa, 2025), have shown that integrating Al-driven simulation
offers these agencies realistic training environments for different disaster scenarios,
equipping first responders with relevant decision-making skills and competence.
Such emergency simulations help improve field officers’ preparedness and
response efficiency.

In addition, leveraging Al-driven simulations allows government agencies to
anticipate emergencies more effectively and institute appropriate measures to
mitigate the potential impact. Rehan (2022) argues that artificial intelligence can
sift through vast historical datasets to generate accurate forecasts of possible crises
and flag high-risk zones, thereby supporting a more proactive stance in disaster
readiness. These technologies allow agencies to optimize how resources are
distributed based on data-backed projections. Moreover, Al-powered predictive
analytics can issue early warnings for looming natural hazards like earthquakes,
floods, or wildfires. This gives authorities a critical window to safeguard lives and
infrastructure.

The digital divide in AI adoption is one of the significant barriers to global
educational equity. Sharma et al. (2022) observe that infrastructural gaps in rural
and developing regions often create substantial challenges for implementing Al
technologies that transcend technology access. This is not merely about whether
institutions have access to modern technologies such as the internet or computers;
it encompasses access to reliable electricity, affordable bandwidth, maintenance
expertise, and a supportive technological ecosystem. Teachers in most developing
countries always face overwhelming classroom sizes, limited pedagogical skills that
have not adapted to technology integration, lack sufficient subject matter
knowledge, especially in rapidly evolving fields such as Al and often low
motivation stemming from inadequate compensation or poor working conditions
(Hakimi et al, 2024). The real situation on the ground without compressive
support systems, including ongoing professional development, contextually
relevant Al tools, and technical assistance, makes Al adoption in these schools
particularly difficult. This creates a vicious cycle in which regions that could
benefit from Al's inherent potential to bridge educational disparities are the least
equipped to leverage it.

Regional disparities in AI adoption play out in distinctly different ways
globally. According to Wong and Looi (2024), Asia is emerging as a frontrunner
in educational Al integration, propelled by strong government backing and
substantial, strategically planned infrastructure investments. Countries like South
Korea, China, and Singapore have instituted national Al strategies, specifically
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targeting education, fostering Al literacy from early schooling, and investing
heavily in advanced educational technologies, teacher training, and research and
development (R&D). This centralized support often translates into widespread
digital infrastructure and a national pedagogical push toward Al integration.

In North America, the use of Al in education demonstrates a sharp internal
divide and uneven backing from institutions. Erdmann and Toro-Dupouy (2025)
argue that affluent districts and elite private schools often have access to state-of-
the-art Al tools and dedicated innovation hubs. However, underfunded public
schools, especially those in rural regions or low-income urban communities, face
more basic, persistent challenges: unreliable internet access, aging hardware, and a
long-standing shortage of resources for teacher training, The result is a fragmented
adoption landscape, where access to cutting-edge, Al-driven learning tools is
increasingly seen as a privilege—one that widens the gap between well-resourced
and underserved schools, reinforcing long-standing educational inequalities.

Across the Atlantic, Europe is taking a more deliberate and carefully
regulated approach to Al integration in education. As Nizzolino (2025) notes,
there is apparent excitement about Als transformative potential, but this
enthusiasm is balanced by the continent’s robust legal framework—chiefly the
General Data Protection Regulation (GDPR). The regulatory environment
complicates the Al adoption measures, as it offers an added regulatory layer, which
requires institutions to carefully navigate privacy laws while adhering to
regulations about transparency in personal data handling at every stage.
Consequently, the rollout of AI tools has been cautious and uneven, often
requiring highly tailored solutions that align with each country’s legal requirements
and educational traditions. Though this model encourages a thoughtful and
ethically sound path to AI adoption, it also introduces considerable obstacles—
slowing down innovation and contributing to an uneven, often fragmented rollout
across the region.

In Africa, the Al in the education narrative is different. It is defined not only
by constraints but also by ingenuity and creativity. According to Al-Zahrani and
Alasmari (2025), whereas the region is marked with significant infrastructural
challenges, including unreliable electricity and access to modern technologies such
as broadband, particularly in many rural areas, there is a striking degree of
innovation. By leapfrogging traditional wired networks, many regions have
embraced highly adaptable mobile-first solutions. Ade-Ibijola and Okonkwo
(2023) observe that the content has witnessed a significant emergence of Al-
powered tutoring apps designed for basic feature phones, offline-compatible
learning platforms, and adaptive content delivery systems optimized for low-
resource settings. The context creates a unique ecosystem where people prioritize
practical, scalable, and often open-source Al solutions that immediately impact the
local communities.
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Cultural factors add another critical and often overlooked layer of complexity
to Al-in-education adoption disparities. Or (2025) argues that deeply engrained
educational philosophies and societal values influence the willingness and
institutional capacity to integrate these new technologies beyond the fundamental
infrastructure and policy frameworks. As Rosa (2024) points out, certain
educational cultures—especially in rapidly developing economies or regions with a
strong emphasis on innovation, welcome technology as a clear marker of progress
and modernity. As a result, these environments tend to encourage experimentation
and ongoing innovation in teaching practices, viewing Al as a catalyst for
continuous pedagogical growth. Conversely, in more conservative educational
settings—where traditional teaching methods hold strong cultural value—
adopting Al in education tends to be slower or even absent altogether (Li, 2023).
Skepticism often arises from fears that technology might dehumanize the learning
process, compromise student privacy, or diminish the teacher’s central role in the
classroom.

Implementation Strategy for Instructional Designers

A well-crafted Al implementation strategy for instructional designers should
emphasize using Al to streamline routine tasks, tailor learning experiences, and
generate actionable, data-driven insights for improvement. According to Kumar et
al. (2024), the strategy must also align with current regulations, considering ethical
concerns and the needs of end users, the learners. This implies that Al should be
integrated at various instructional design and development stages, from
conceptualization, content creation, implementation, monitoring, and evaluation.
In other words, instructional designers should adopt a staged approach to
integrating Al into their learning structure. This involves breaking AI project
implementation into smaller, manageable projects that would be implemented first
and then progressed into larger, complex projects (Seiuli, 2020). According to
Ruiz-Rojas et al. (2023), starting with smaller projects allows practitioners to
familiarize themselves with Al technologies and their inherent capabilities while
producing instantaneous value for their respective learning institutions. The initial
steps are crucial to building a solid foundation and workflows that combine the
computational capacities of Al-driven systems with human creativity to ensure the
outcome adheres to the existing ethical standards and quality. As practitioners
become more familiar with these systems, the scope of Al integration can gradually
be increased to include more complex and sophisticated applications to achieve
optimal outcomes in the desired field of interest.

Expanding the scope of Al integration and rapid technological advancement
creates the need for continuous professional development. Kumar et al. (2024)
observe that upskilling is crucial to a well-designed AI implementation strategy. It
helps instructional designers have the necessary technical skills and competence to
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meet growing needs. As Al evolves, instructional designers' roles are shifting from
traditional designing duties to becoming strategic learning architects. They must
learn to use emerging technologies to improve instructional designs and ensure
they are personalized to the learners’ evolving needs and level of expertise. As such,
Ruiz-Rojas et al. (2023) argue that Al literacy should be the designers to ensure
they comprehend basic concepts of machine learning, natural language processing,
and data analytics, particularly as they relate to learning design and development.
Continuous learning about Al technologies and their impact on instructional
design is critical to ensure that designers are adequately equipped to identify Al
output for quality, potential bias, and suitability to educational standards.

Effective Al implementation requires cross-departmental collaboration.
Ebrahimi et al. (2025) argue that deploying Al technologies presents various
moving parts, from legal and regulatory standpoints to data privacy and product
compliance to the existing educational standards. This implies that successful Al
deployment requires input from various stakeholders to help adequately highlight
the proposed Al use case in instructional design and development, particularly
regarding its intended purpose and leveraged data. As such, the designers must
work hand in hand with data analysts to help them accurately interpret learner
analytics and optimize the Al systems based on the respective institutional data
(Ruiz-Rojas et al., 2023). This helps customize the system to the target users'
needs, leading to a personalized learning experience. Partnering with information
technologists (IT experts) will also help implement the systems and install
necessary security protocols to handle sensitive user data. Collaborating with
subject matter experts will optimize the systems to ensure academic integrity and
adherence to existing ethical standards. This will help maximize the Al capabilities
in designing and delivering instructional designs while mitigating potential risks
associated with using the technology.

Successful implementation of Al strategy for instructional designers depends
on its impact on learning outcomes. Seiuli (2020) proposes using Kirkpatrick's
levels or Return on Investment (ROI) frameworks to assess the impact of Al on
learners’ progress. In measuring the impact of Al, the methodologies should go
beyond the traditional metrics, such as learners' completion rates and evaluation
scores, to include Al-specific features. Some key AI metrics to evaluate include
how effectively the system supports personalized learning, boosts learner
engagement, and reduces time spent on instructional design and development
tasks (Ebrahimi et al, 2025). These evaluation frameworks create a solid
foundation for gauging Al's influence on instructional design, providing a
consistent benchmark for assessment and future refinement. This will help ensure
that the Al implementation strategy is guided by potential educational value rather
than inherent technological novelty.

Studies have shown encouraging evidence suggesting the sustained impact of
Al on educational outcomes. Owan et al. (2023) argue that Al-driven adaptive
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learning systems have consistently positively impacted learner outcomes. A pre-
and post-implementation evaluation across different subjects and educational
levels revealed that students using these Al-powered learning tools and platforms
gained 15-20% performance metrics. The student’s performance—assessed
through observations of active class participation, standardized test results, and
ongoing project-based work—indicates that achievements in Al-supported
education go beyond simple rote memorization (Ebrahimi et al., 2025). Students
demonstrate a deeper understanding of fundamental concepts, stronger problem-
solving abilities, and improved retention of key ideas. This highlights Al's
powerful potential to adapt instruction to each learner’s unique needs—offering a
scalable way to create more equitable, effective educational environments for
diverse student populations.

Equity measures provide a more nuanced understanding of AI's educational
impact. Alshahrani and Qureshi (2024) observe that, admittedly, Al-powered
learning systems can provide personalized learning experiences that address unique
learning gaps. However, its implementation disparities stemming from access to
the reliable power grid and technology or lack of technological expertise,
particularly in Al implementation, can exacerbate the existing educational
inequalities. According to Ranjan (2025), propetly implemented Al-powered
learning systems can help minimize educational performance gaps, but poorly
implemented ones can only amplify the existing disadvantages. Al educational
systems can have positive learning outcomes through better data analytics and
deep insights, particularly when the implementers pay considerable attention to
equity and comprehensive institutional support structures.

Professional Development Models for Al Integration in Instructional Design

Ongoing professional development for educators and instructional designers to
ensure the successful integration of artificial intelligence (AI) into instructional
design, institutions must prioritize comprehensive. This professional learning
should be structured to build technical proficiency and pedagogical confidence,
enabling educators to leverage Al tools effectively in their practice. Additionally,
fostering a culture of reflective practice within professional development initiatives
encourages educators and instructional designers to continuously refine their Al
integration strategies, ensuring ongoing relevance and impact in evolving learning
environments.

Models for Teacher Professional Development

Workshops and Hands-On Training: Interactive workshops provide educators
with direct experience using Al tools relevant to their subject areas and classroom
needs. These sessions should include step-by-step demonstrations, guided
practice, and opportunities for educators to experiment with Al features such as
content creation, assessment automation, and student engagement analytics.
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Research suggests that hands-on learning is essential for teachers to understand
AT's capabilities and limitations in practice (Tammets & Ley, 2023).

Mentorship and Peer Coaching: Pairing teachers new to Al with
experienced colleagues fosters a supportive learning environment. Mentors can
model effective Al integration, offer ongoing support, and help mentees
troubleshoot challenges. Peer coaching cycles, where teachers observe and provide
feedback on each other’s use of Al further reinforce learning and encourage
collaborative improvement (Darling-Hammond et al,, 2017).

Online and Blended Learning Modules: Self-paced online modules offer
flexibility and accessibility, covering Al fundamentals, ethical considerations, and
practical classroom applications. These modules should be supplemented with
video tutorials, case studies, and discussion forums where educators can share
experiences and ask questions (Xu & Ouyang, 2023).

Communities of Practice and Collaborative Learning: Establishing or
supporting professional learning communities (PLCs) focused on Al integration
encourages regular dialogue, knowledge sharing, and resource co-creation. These
groups can meet to discuss challenges, share best practices, and collaboratively
develop lesson plans or assessment rubrics that incorporate Al (Tammets & Ley,

2023).
Encouraging and Sustaining Teacher Engagement

Incentivize Participation: Recognizing and rewarding teachers who actively
engage with Al tools—through certificates, public acknowledgment, or
opportunities for leadership roles—motivates ongoing participation and
innovation (Wang et al,, 2023).

Provide Ongoing Support: Continuous technical and pedagogical support,
such as help desks, online forums, and regular check-ins with instructional coaches
or technology specialists, ensures that educators have the resources they need to
succeed (Xu & Ouyang, 2023).

Involve Teachers in Decision-Making: Including teachers in the selection
and evaluation of Al tools ensures that technologies align with classroom realities
and meet educators’ needs. Soliciting feedback and adapting professional
development offerings based on teacher input fosters a sense of ownership and
relevance (Tammets & Ley, 2023).

Monitor Progress and Impact: Using data dashboards to track teacher
adoption rates, tool usage, and student outcomes provides actionable insights.
Sharing progress with educators and using this data to refine professional
development strategies supports continuous improvement (Wang et al., 2023).

Foster a Culture of Innovation: Encouraging experimentation and risk-
taking with new technologies, highlighting success stories, and creating
opportunities for teachers to share their experiences cultivates a school-wide ethos
that values innovation and lifelong learning (Darling-Hammond et al. (2017).
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Why Does This Information Matter?

Professional development is not merely about tool training; it is about empowering
educators to develop a professional vision for Al in education. Long-term,
intensive engagement through dedicated programs and research-practice
partnerships enables teachers to construct new knowledge and mental models,
integrate higher-order pedagogical concepts, and adopt innovative teaching
methods (Tammets & Ley, 2023). By involving teachers in the design and
evaluation of Al solutions, institutions can ensure that these technologies are
meaningfully integrated into classroom practice, leading to more evidence-
informed teaching and improved student outcomes.

Concrete Strategies for Implementation

Start with the basics: Introduce Al concepts and terminology, and provide time
for educators to explore Al tools in a low-stakes environment (Xu & Ouyang,
2023).

Offer purposeful play: Encourage educators to experiment with Al tools
and share their experiences, fostering a culture of curiosity and innovation
(Datling-Hammond et al., 2017).

Provide concrete examples: Demonstrate how Al can save time, personalize
learning, and enhance instruction, making the technology relevant and accessible
(Datling-Hammond et al., 2017).

Build collaboration: Facilitate collaboration among educators by grade level
or subject area, enabling them to exchange ideas and co-create resources (Tammets
& Ley, 2023).

By embedding these professional development models within the broader
implementation strategy, institutions can ensure that Al integration is not only
technically sound but also pedagogically meaningful and sustainable, ultimately
enhancing teaching and learning for all students. This approach empowers
educators to confidently navigate the evolving landscape of Al-driven instructional
tools, while fostering a collaborative environment where best practices are shared
and refined. As a result, both teachers and learners benefit from a more adaptive,
responsive, and inclusive educational experience.

Future Trends and Conclusion

As many applications of Al gain prominence in the modern world, the educational
environment is poised for further transformation as student needs continue to
evolve. The rise of conversational agents from basic data providers to active
tutoring systems with the inert abilities to provide personalized teaching and hold
Socratic dialogue is shaping the 21st-century educational landscapes. Such Al
systems have become critical agents in creating dynamic learning environments for
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learners by offering virtual support in different facets of their education journey
beyond the conventional classroom approaches.

Furthermore, with the rapid rise in technological advancements, Al is
becoming an active collaborative partner in designing instructional methods. As an
active co-designer, Al is capable of applying the data obtained from analyzing the
objectives of a learning process and features of learners in designing complete
teaching and learning methods. As such, the evolution of Al into being active co-
designers of educational materials highlights a significant shift in how instructional
approaches will be practiced in the future.

In sum, applying AI in pedagogy presents the significant potential of
technology in overcoming the challenges associated with conventional educational
frameworks. Al offers opportunities to create personalized, engaging, and agile
learning experiences tailored to address unique student needs. However, achieving
this milestone requires a careful balance between rapid technological advancements
and ethical educational principles to optimize learner satisfaction and retention
outcomes. With continuous advancement in Al technologies, the most successful
educational methods will be those that can seamlessly leverage the inherent human
strengths of innovation and empathy and fuse them with AT's algorithmic abilities.
Therefore, it is critical to balance human factors in education and smart
technologies to create a dynamic learning experience adaptable to the 21st century.
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