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RECOMMENDED ACTION PLAN =

@ Prioritize ethical and intentional Al
implementation that centers learner
equity and accessibility.

® Conduct regular bias audits and
ensure Al tools support diverse
learning needs and perspectives.

® Maintain human oversight
and empathy while using Al
as a complementary learning
enhancement tool.
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From Automation to Transformation: Al Strategies for Personalized, Engaging,

and Inclusive Online Course Design

As described by IBM (2025) artificial intelligence (Al)
is “technology that enables computers and machines
to simulate human learning, comprehension,
problem solving, decision making, creativity and
autonomy” (para. 1). Despite its rapidly expanding
complexity, artificial intelligence is, at its core, a
diverse array of systems capable of performing tasks
that traditionally require human intelligence. These
tasks involve decision-making, pattern recognition,
and natural language processing. The undeniable
usefulness of this technology has positioned
artificial intelligence as a seemingly ideal resource in
individuals’ personal and professional lives, spanning
various applications. Likewise, Al's role in online
learning has increased substantially, such that it

has transitioned from back-end automation to more
complex applications that influence the foundation
of teaching and learning. As such, it is essential

to explore the origins and evolution of artificial
intelligence in online learning in order to anticipate
and embrace its continued transformative impact

in the field. This white paper examines how Al can

be used intentionally and ethically to personalize

Artificial intelligence is
transforming industries across
the globe, and it’s essential
that Al technologies are
developed with equity and
inclusivity at their core.

Melonie Parker, Google

learning, enhance learner engagement, and foster
inclusive and accessible online course design. With
purposeful integration, artificial intelligence can
move beyond automation to become a powerful
co-creator in designing meaningful, student-centered
learning experiences.

The Evolution of Al in Online Learning

Preliminary adoption of artificial intelligence in online

education was primarily relegated to automating
repetitive administrative tasks. These applications
frequently included automated grading for multiple-
choice and short-answer assessments, responding
to students’ often-asked questions via rule-based
chatbots, smart scheduling systems, and even
plagiarism detection services (Luckin & Holmes,
2016). These early forms of Al implementation were
initially intended to enhance efficiency, consistency,
and scale rather than support teaching innovation.
Consequently, reimagining Al’s capabilities

was necessary to usher its transition into an
indispensable tool for conceptualizing and delivering
teaching and learning.

A key factor in Al's transition from a background
utility to its current placement in the instructional
domain has been its intentional incorporation into
tools that interact directly with learners through
scaffolding, supporting, or personalizing learning

experiences. Notable advancements in using artificial
intelligence to promote learner success include
developing adaptive learning systems that adjust
content delivery based on student performance and
preferences (Sajja et al. |, 2024). Natural language
processing applications simultaneously offer
automated and context-based feedback on student
writing and open-ended responses (Alhawiti, 2014;
Rane et al., 2023). Similarly, predictive analysis tools
have increasingly assisted educators in identifying
students at risk of disengagement or failure to
facilitate early intervention actions (Ouyang et al.,
2023). Online learning has also seen the deployment
of intelligent virtual assistants that aid learners

in navigating course content and managing time
and assignments (Gubareva & Lopes, 2020). The
innovations, among many others, have supported
online learning professionals in developing
Al-generated instructional content that can be
customized into various formats to meet many
instructional needs.
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Effective implementation of artificial intelligence

in the online classroom can lead to various

benefits, such as creating more personalized
learning pathways, increasing student engagement,
and promoting self-regulation. By purposefully
incorporating Al into the learning environment,
educators can maximize the quality and speed

of providing customized student feedback while
minimizing their workload. Seamless integration of
Al tools may also enhance course accessibility and
improve assignment scaffolding for diverse learners.
To this end, educators must adopt critical awareness
and careful forethought when selecting and
integrating Al tools to enhance learner success.

As advances in online learning continue to unfold,
artificial intelligence is predicted to evolve

into an even more indispensable collaborative
partner in course design, delivery, and continuous
improvement. Anticipated developments in this
space are far-reaching and include such innovations
as Al-driven course design assistants that can
facilitate the alignment of course content with
learning objectives and suggest evidence-based
instructional approaches. Increasingly sophisticated
learning analytics will become broadly available,
allowing more educators access to real-time learning
diagnostics that empower them to make data-
informed design decisions and enable live course
adjustments. Multimodal data analysis tools could

provide nuanced insights into student participation
and preferences far beyond standardized learning
management system analytics. As practitioners
continue to refine Al's capabilities in this field,
culturally responsive Al systems can assist in the
adaptation of content and communication styles
based on students’ cultural or linguistic backgrounds.
At the same time, generative Al systems can support
the creation of authentic, diverse, and inclusive
learning materials.

Artificial intelligence continues to demonstrate

its substantial capacity to extend beyond a mere
optimization tool and serve as a design collaborator
with the potential to transform teaching and learning.
Nevertheless, to ensure that artificial intelligence
improves rather than undermines well-founded
instructional practice, educators at all levels must
undergird Al's implementation with sound ethical
frameworks, quality faculty development, and
strategic institutional readiness. In assuming this
responsibility, online learning professionals must
shape the evolution of Al in digital education through
intentional, inclusive, and pedagogically grounded
practices. Understanding this crucial responsibility
in framing Al's evolutionary process is foundational
to effectively leveraging this revolutionary tool

to cultivate personalized, engaging, and inclusive
learning experiences.

Al Strategies for Personalization in Online Learning

In online education, personalized learning refers to
learning experiences tailored to individual learners’
needs, preferences, backgrounds, and learning

pace (Alamri et al., 2020). Artificial intelligence

plays a crucial role in scaling personalization in
ways previously unimaginable in traditional and
early online learning environments. Educators can
promote students’ academic success by deliberately
incorporating Al while encouraging learner
motivation, autonomy, and equity.

Adaptive Learning and Real-Time
Personalization

Atypical application of artificial intelligence to
personalize learning is using adaptive learning
technologies. Adaptive learning utilizes Al to adjust
content delivery, sequencing, or feedback based

on learner performance, behavior, or preferences
(Strielkowski, 2024). By analyzing learner input in
real time from sources such as quiz results, activity
time, or click patterns, Al systems dynamically modify
content characteristics in the form of difficulty
level, types of examples, or order of activities.
These modifications may also incorporate dynamic
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scaffolding and targeted support for struggling
learners, acceleration pathways for advanced
learners, or adjustments in pacing or sequencing
based on student engagement and progress

(Das et al., 2023). When intentionally integrated into
course design, this data-driven responsive approach
harnesses the potential for enhancing learning
outcomes. For example, in their application of the
Dynamic Feedback-Driven Learning Optimization
Framework (DFDLOF), Song et al. (2024) found that
personalized instruction through machine learning
technology increased learner engagement and
enhanced educational outcomes. Adaptive learning
can positively impact learner retention and success
rates, increase learner agency, and reduce cognitive
overload by providing timely support and curated,
just-in-time resources.

Online learning professionals can also employ

Al systems to provide regular and substantive
feedback customized to student engagement
patterns and demonstrated need. One such tool,
natural language processing (NLP), is “a machine
learning technology that gives computers the ability
to interpret, manipulate, and comprehend human
language” (Amazon, n.d., para. 1). This technology
evaluates student writing or open-ended responses
for qualities such as coherence, structure, tone, and
alignment with stated learning objectives. Embedded
pattern recognition algorithms identify common
errors and misconceptions and offer feedback on
specific areas of improvement. This feedback may be
administered in a variety of formats (e.g., text, audio,
visuals) to match learner preferences and may also
offer scaffolded guidance to support self-correction
and reflection (Wongvorachan, 2022). By implementing
artificial intelligence to deliver personalized
feedback, educators can increase feelings of
connection and support and promote greater equity
in feedback access for students who hesitate to ask
questions, especially in asynchronous environments.

Predictive Analytics for Student Success

Artificial intelligence has also adapted to identify
at-risk students and personalize intervention
strategies at various stages of need. Al-powered
predictive analytics evaluate historical and real-
time data to uncover patterns, trends, and potential

risks in student performance (Latif et al., 2021).

These sophisticated systems flag students who
demonstrate signs of disengagement that may take
the form of missed submission deadlines, reduced
logins, or low activity levels and prompt instructors
or academic success coaches to intervene. In a study
of 65 undergraduate STEM students, Hasan and Khan
(2023) utilized data from 537 students in three prior
years to develop a machine-learning forecasting
model to address learner disengagement. The
resulting intervention messaging based on this model
contributed to a statistically significant improvement
in the number of students who successfully earned

a passing grade in the course. Similar predictive
analytics tools may support reducing learner drop-off
and increase motivation and a sense of belonging. By
facilitating early intervention opportunities, artificial
intelligence can serve as a valuable resource in aiding
educators in holistically and proactively supporting
their learners.

Personalization for Equity, Identity, and
Learner Choice

As educators explore innovative ways to empower
learners through Al, these approaches to
personalized learning must not reflect a one-size-
fits-all model. In alignment with its learner-centric
origins, personalized learning should be inclusive
and culturally responsive. Al systems can support
instructors and learning designers with tailoring
examples, case studies, and resources based on
learners’ demographic or contextual information
and can be customized for accessibility and usability
(Bakkum et al., 2024; Noble, 2018). Personalization
may include choice-based learning pathways
delivered via video or text explanations. It may
also include identity-affirming content that reflects
diverse learner perspectives and fosters belonging
and relevance in online spaces. Personalizing learning
through Al has profound benefits when extended
beyond academic data. In order to maximize these
benefits, however, it is imperative that educators
critically examine how Al systems treat differences
and whether those systems promote inclusion.
Personalization can increase access, support
learner success across diverse populations, and
deepen student engagement when done ethically
and intentionally.
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Amplifying Student Engagement Through Al

Student engagement in online learning pertains

to the level of attention, curiosity, motivation,

and involvement that learners demonstrate in the
learning process. Although online learning presents
unique challenges for sustaining engagement,
artificial intelligence offers promising ways to support
interactive, adaptive, and relational learning. As with
all technologies, however, using Al for engagement
should be effectively aligned with evidence-based
instructional practices rather than as a means to
promote engagement for the sake of using Al.

Al-Supported Interactive
Learning Experiences

Interactive learning encourages active participation
from learners as opposed to passive content
consumption. By effectively positioning Al in the
learning process, educators can enable dynamic
learning experiences that adapt based on student
responses and actions while engaged in the
learning experience. This implementation should
enhance learning by providing relevant challenges,
clarification, or enrichment to keep learners
intellectually and emotionally invested (Pertiwi et al.,
2024). Effective Al systems can generate personalized
follow-up questions, real-time hints, or interactive
simulations based on learner performance. These
tools can similarly present adaptive branching
scenarios that respond to learner choices, resulting
in immersive learning pathways customized to the
unique experiences of each learner (Naseer et al.,
2024; Tapalova & Zhiyenbayeva, 2022). Through
meaningful interactive learning experiences, Al

can stimulate higher cognitive engagement, reduce
learner isolation, and inspire motivation.

Educators can further support learners’ intrinsic
motivation by offering more control over their
learning progress with Al. Al tools can adjust difficulty
levels, offer real-time praise or encouragement, or
suggest tasks based on unique learner goals (Gligorea
et al., 2023). These systems can also track learner
preferences and recommend content or extensions
that align with personal interests. Furthermore,

Al tools can encourage ownership of the learning

experience by allowing learners to personalize their
pathways by selecting formats, topics, or assessment
types relevant to their specific learning goals.

Enhanced Social Engagement and
Collaborative Learning

Social engagement is fostered through students’
connections with peers and instructors in the
learning process. This invaluable form of participation
is integral to critical thinking, knowledge
construction, and student persistence. Promoting
social engagement is particularly important in online
learning, where learners’ perceived connectedness
to their respective learning communities can
substantially impact their retention and success
(Moore, 1991). Artificial intelligence can support the
development of collaborative activities and peer
interaction, subsequently enhancing opportunities
for social engagement in digital environments. Across
this rapidly evolving landscape, a diverse array of

Al tools can now monitor and encourage balanced
participation in online discussions. In addition to
providing customized peer feedback, Al can suggest
collaboration partners within online learning
communities based on interests, performance
patterns, or learning goals. Al can also personalize
prompts to stimulate deeper conversation and send
guided reminders to respond to peer posts in order to
support consistent and collaborative discourse.

Artificial intelligence is ideal for re-engaging students
throughout the learning process due to its ability to
rapidly track engagement behaviors such as logins,
time-on-task, and interaction rates. Many Al tools
can collect and analyze learner activity data to
detect dips in course engagement. In response, these
tools can generate prompts through automated,
personalized messages encouraging learners to log
in, participate, or complete missed, unfinished, or
upcoming tasks. Used strategically, these forms of
empathetic guidance can assist students in staying
on track, promote effective time management, and
reduce feelings of being overwhelmed and “lost” in
online learning environments.
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Al for Inclusive and Accessible Online Learning

Inclusive education acknowledges and celebrates the
diversity of students’ backgrounds, identities, and
abilities (Gay, 2010). As learners are not a monolithic
group, strategies employed by online learning
professionals must respond to the multifaceted
needs of these varied communities. Therefore, the
design of online learning content and environments
should be usable by all people regardless of disability
or difference. Artificial intelligence presents the
potential for educators to close opportunity gaps
regarding accessible online education. However,

this potential can only be achieved when ethical

and equitable design and implementation principles
guide the use of Al. As with many technological
advances—and perhaps more than most—artificial
intelligence can perpetuate and dismantle systemic
educational inequities.

Enhancing Digital Accessibility with Al

Promoting digital accessibility involves ensuring
course content and learning environments are usable
by all students, including those with disabilities.
Artificial intelligence can be a powerful tool in
championing this cause by facilitating the creation of
accessible content and instructional practices that
support the implementation of Universal Design for
Learning (UDL) principles (Acosta-Vargas et al., 2024;
Saborio-Taylor & Rojas-Ramirez, 2024). By employing
Al tools, learning designers can enhance online
courses by offering automated transcription and
captioning for videos and live lectures, image and
document recognition to generate alternative text,
speech-to-text, text-to-speech functionality, and
language simplification and summarization. These
previously labor-intensive strategies not only help to
remove barriers to content for students with hearing,
visual, cognitive, and mobility impairments but also
allow learning experience designers to meet their
students’ needs with comparatively minimal effort. By
implementing Al-supported accessibility strategies,
educators can increase flexibility and autonomy

for all learners while supporting compliance with
accessibility standards and legal requirements.

Integral to providing accessible and inclusive
online environments is the incorporation of best
practices that promote equity for students working
in non-dominant languages and reduce stigma for
students who learn differently. By offering multiple
content formats such as video summaries, bulleted
recaps, and visual aids, artificial intelligence
supports successful engagement by learners with
ADHD, dyslexia, or autism in addition to multilingual
learners (Lazanyi, 2023; Miranda & Vegliante, 2025).
In this regard, Al tools assist course developers in
upholding the foundational premise of inclusive
design, which centers on designing for variation by
default instead of retrofitting for exceptions.

Detecting and Reducing Bias in
Al-Supported Content and Interactions

As Al systems are only as fair as the data

they are trained on, bias in data sets can lead

to the generation of exclusionary content,
microaggressions, or misrepresentation. Algorithms
may under-represent or stereotype certain cultures,
identities, or abilities that reflect biases in language
or representation (Binns, 2018; Marcinkowski et al.,
2020). As such, it is critical that learning designers and
instructors critically audit Al systems and outputs
and engage in intentional content reviews that center
on equity and ethical representation. In order to
effectively address these issues, educators must
recognize that although perfect objectivity is not
possible in data and design, it is imperative to pursue
transparency, diversity, and continuous reflection and
improvement (Greene et al., 2019). Through adopting
these principles, educators can ensure that the use
of Al in online learning cultivates environments that
encourage diverse perspectives, promotes equity in
how learners are represented and treated, and avoids
harm caused by biased or exclusionary materials.

© 2025 Quality Matters
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Ethical Considerations for Al in Online Learning

While artificial intelligence offers substantial promise
for transforming online education, it also presents
complex ethical challenges that must be addressed.
These challenges arise from Al's capabilities and how
itis designed, implemented, and governed across
educational contexts. Central to this conversation are
considerations related to privacy, bias, transparency,
autonomy, and human accountability.

Data Privacy and Student Consent

Since Al systems frequently rely on student data

to function effectively, data must be collected and
used in alignment with privacy laws (e.g., Family
Educational Rights and Privacy Act, General Data
Protection Regulation), institutional policy, and
student expectations (Regan & Jesse, 2019). It is
equally important that learners are informed of

how their data is collected and subsequently used.
Avoiding these critical steps introduces the risk of
engaging in over-surveillance of students, misuse

or repurposing of learner data, or issues of unclear
data ownership (Nguyen et al., 2023; Slade & Prinsloo,
2013). To mitigate these risks, educators should aim
to adopt Al tools that limit data collection to only
what is necessary for learning improvement and
those that use anonymization and secure storage
practices. Regardless of the strategies and Al tools
adopted, it remains a best practice to transparently
communicate and provide information regarding data
usage policies to learners (Huang, 2023).

Algorithmic Bias and Fairness

As previously noted, artificial intelligence models
have the potential to reproduce and amplify existing
social and cultural biases present in training data

or design assumptions. These educational biases
may present as skewed grading patterns based

on language or dialect. They may also result in
predictive analytics tools incorrectly identifying
learners from marginalized populations as “at-risk”
students (Nobel, 2018). As Noble aptly advises,

“the near-ubiquitous use of algorithmically driven

software, both visible and invisible to everyday
people, demands a closer inspection of what values
are prioritized in such automated decision-making
systems” (p. 1). Unfortunately, the embedded biases
can perpetuate educational and historical inequities
if left unchecked. Research suggests that a lack of
demographic diversity in the field of Al development
contributes to the growing issue of exclusion with
the use of this technology. To counteract these
challenges, academic institutions and educators
should conduct bias audits of Al systems before tool
adoption and as part of the development process,
when applicable. These audits should engage diverse
stakeholders and prioritize the implementation of
diverse datasets and ethical review of algorithm
outcomes (Gong et al., 2019; Lenders & Calders, 2023).
As Gebru (2024) further cautions:

For Al to be used ethically, it means that first we
have to start with the goals of people or
organizations building it and whose needs it's
supposed to serve. And if Al is supposed to serve

a specific group of people’s needs, it should be
created with their input and their goals in mind.
(para. 58)
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Transparency, Explainability,
and Accountability

To ensure the ethical use of artificial intelligence in
online learning, educators should aim to incorporate
the principles of transparency, explainability,

and accountability. All users should know when

Al is utilized and how it can affect their learning
experience. Moreover, educators and administrators
should understand how Al systems make decisions,
particularly concerning grading, feedback, or
intervention. As these factors contribute to learning
outcomes, practitioners and institutions must
assume responsibility for implementing Al within the
learning environment.

Considerations regarding transparency, explainability,
and accountability are crucial as Al algorithms
operate as black boxes that do not explicitly

articulate how decisions are made (Luckin & Holmes,
2016; Sharma et al., 2019). As such, students may feel
disempowered or confused by processes driven by
artificial intelligence. Educators should provide
learners with methods to opt out of Al-based
interactions when feasible. To further empower
learners and reinforce feelings of agency, educators
must continue to guide instruction, provide empathy,
promote Al literacy, and adapt strategies, especially
when electing to infuse Al into the learning
experience. Over-reliance on Al recommendations for
grading, instruction, or advising may venture into
delegating instructional responsibility to algorithms
and undermine attempts to build authentic
community in online spaces (Seo et al., 2021; Shafei &
Ahmed, 2024). It is critical that practitioners
judiciously use Al to support instructional decision-
making while maintaining instructor presence in
these high-stakes situations.

© 2025 Quality Matters
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Recommendations and Actionable Strategies

for Educators

When aligned with learner-centered principles,
artificial intelligence can be a transformative

tool for online learning educators and students
alike. Despite the breadth of applications and
ever-evolving capabilities, Al adoption does not
require a complete overhaul of online educational
practices to lead to meaningful improvements. The
following recommendations provide a brief overview
of potential Al applications that can be modified
to fit the needs of various institutional contexts,
capacities, and values.

Design Consideration

Al Application Strategies

Quality Online Course Design with Al

Course design is the foundation for any effective
online learning experience, and artificial intelligence
can be a powerful tool to meaningfully inform the
development of high-quality online environments.
Al tools can assist educators in aligning content
with learning objectives, generating varied content
formats, and creating adaptive pathways that
respond to individual learners. However, these
capabilities must be intentionally leveraged

by ensuring design decisions promote equity,
accessibility, and learner autonomy.

Course Alignment + Begin with measurable learning objectives and map them to potential Al-enhanced

instructional strategies.

« Ensure Al-supported content or planned interactions are aligned with the stated

course goals.

+ Use Al to create varied content types that reinforce core concepts.

« Incorporate active learning principles into Al-enhanced activities (e.g., learner
reflection, peer collaboration, feedback loops).

« Transparently include a rationale for any Al use in course design.

Centering Accessibility - Treat accessibility as a baseline requirement in Al-enhanced online learning

and Inclusion environments.

+ Evaluate whether Al-generated content meets standards for visual, auditory, and
cognitive accessibility using accessibility checkers or human testers.

+ Use Al tools that support multilingual learners, neurodiverse students, and those with
disabilities by providing alt-text, transcripts, and translations when possible.

« Offer learner-controlled interface customization for visual and interaction needs.

© 2025 Quality Matters
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From Automation to Transformation: Al Strategies for Personalized, Engaging,

Al Considerations for Engaging
Course Delivery

During course delivery, artificial intelligence provides
opportunities to dynamically assist learners and
supplement instructional practices in real time.
When used effectively and as a complement to
human oversight and empathy, these tools can
enhance engagement and interaction, provide
adaptive feedback, and identify learners at risk

of disengagement.

Delivery Consideration Al Application Strategies

Enhancing Personalization + Use Al to offer learner choice and differentiation in content format, pace, or learning
pathways to support student autonomy.

+ Combine Al-driven personalization with human follow-up to ensure quality and equity
in learner support.

- Ensure plans for personalization do not unnecessarily add to learners’ cognitive load.

+ Set up low-stakes, formative check-ins based on learner activity and performance to
support effective early intervention.

Engaging Students Ethically + Inform students about when and why Al is being used in the course.
and Transparently + Include an “Al use in this course” statement in the syllabus.
+ Build trust by explaining what Al can and cannot do as part of their learning experience.
- Use Al to prompt interactions, feedback, and collaboration.

« Invite students to provide feedback on Al-enhanced components to foster
improvement.

Maintaining Human Oversight + Ensure human oversight and review of all high-stakes Al outputs (e.g., grading,
and Empathy intervention flags, feedback summaries), and balance automated feedback with
instructor commentary.

+ Preserve space for human connection, mentorship, and critical thinking that Al cannot
replicate.

+ Set up office hours or forums where learners can respond to or reflect on Al-generated
feedback.

© 2025 Quality Matters 12
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Institutional Strategies for Effective
Al Implementation

While individual educators may opt to experiment
with Al tools, meaningful and ethical adoption
requires institutional infrastructure, policy, and
support. Institutions must guide the integration
of artificial intelligence through clear governance
structures, equitable procurement practices, and
continuous faculty development. By embedding
these practices into institutional policy, academic
institutions can ensure that Al drives innovation
and equity.

Institutional Consideration

Building Institutional Support « Offer professional development opportunities focused on Al literacy, ethics, and

and Capacity

instructional integration.

+ Create an Al-in-Teaching resource hub for instructors to share insights, resources,

and best practices.

- Ensure instructional designers, technologists, and faculty collaborate on Al

implementation.

« Form a cross-functional task force to manage ethical Al implementation.

+ Establish clear policies and processes for tool selection, vetting, and evaluation.

+ Conduct annual reviews of Al tools used in teaching and learning.

Prioritizing Continuous + Evaluate how and for whom Al works within the institution by collecting student

Evaluation and Equity

feedback on their experience with Al-enhanced elements.

- Disaggregate learner engagement and performance data across demographics to
identify unintended impacts and disparities.

- Use results to refine course design, delivery practices, and institutional Al policies.

« Revisit Al usage regularly to align with evolving instructional and ethical

standards.

Conclusion

While the integration of artificial intelligence gains
traction as an innovative and promising trend in
online education, it is simultaneously an opportunity
to deepen learning, expand access, and affirm student
humanity. Online learning professionals should
approach the use of Al not with fear or unchecked
enthusiasm but with intentionality, curiosity, and

care. As online learning and artificial intelligence
evolve exponentially, academic institutions and
educators alike should embrace this unprecedented
chance to co-create the future of digital education.

In this transformative future, technology amplifies
human values to expand access to quality educational
opportunities for all learners more effectively.

© 2025 Quality Matters
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