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Teacher professional development sits at the heart of better teaching and stronger student results. Lately,
with Al moving into classrooms, the old model of one-off workshops is giving way to something more
dynamic—Ilearning that’s adaptive, data-driven, and shaped around each teacher’s needs. This review
pulls together what researchers are saying about Al-powered tools for teacher growth, covering everything
from smart tutoring systems and generative Al to adaptive learning platforms and automated coaching.
There’s a lot to like: real-time feedback, programs that scale up easily, and training that actually fits each
teacher. But there are real worries too—Ilike data privacy, fair access, and making sure teachers still have
control over their own growth. Looking ahead, new trends are taking shape: generative Al, multimodal
analytics, and letting teachers help design these tools. The big takeaway? When schools use Al
responsibly, it boosts what teachers can do—it doesn’t replace them. It helps educators become even more
reflective and adaptable in a world that’s only getting more digital.
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Introduction

Teacher professional development has always been key to better
schools. When it works, PD sharpens how teachers teach, manage
their classrooms, and reach their students—and, in the end, kids
learn more [1]. For years, PD meant workshops, seminars, maybe
some time with peers. But honestly, these formats often miss the
mark. They’re too general, disconnected from what actually
happens in classrooms, and usually forgettable.

Now, Al is shaking things up. These tools can sift through
classroom data, zero in on what a teacher needs, offer feedback
right away, and point to resources that actually help. As Tammets
and Ley [2] put it, Al can “synergize teacher noticing and decision-
making,” support teachers as they adapt, and help everything line
up with professional standards. In other words, teachers don’t just
get new tech—they get smarter ways to keep growing.

Literature Review

Al in Teacher Professional Learning

Researchers are really digging into what this looks like. Tammets
and Ley [2] lay out a model where Al ties together data and teacher
skills. Their case study shows Al tools actually help teachers reflect
and adapt in real time. Then there’s Roshan, et al [3] who surveyed
200 teachers from all levels. Turns out, 40% felt somewhat familiar
with Al tools, but only 5% felt truly confident using them. Even
more striking, 70% hadn’t had any PD at all on AIl. Their
conclusion? If we want teachers to use these tools well,

professional development is essential (p. 162).
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Karsenti [4] takes it even further, calling generative Al a game-
changer for teacher prep. He says PD can’t just be about the tech
itself—it has to build Al literacy, dig into the ethics, and show
teachers how to weave these tools into real lessons (p. 4). The
bottom line: Professional development has to keep up, covering
both the skills and the values that matter most.

Benefits of Al in Teacher Professional Development

Personalization

Al gives teachers learning paths that actually fit them. Adaptive
platforms look at what teachers already know, pull in classroom
data, and spot where practice falls short—then suggest what to
work on next. It’s more relevant and saves time [2].

Scalability

With Al-powered coaching, districts can offer the same quality
professional development to everyone, no matter the size.
Automated feedback means they don’t have to hunt for enough
human coaches, so more teachers get support when they need it [3].

Real-Time Feedback

Al digs through lesson plans, classroom transcripts, and student
performance data, then spits out feedback right away. Take those
NLP tools, for example—they can pick up on the kinds of questions
teachers ask or how they give feedback, so teachers can tweak their
approach fast [4].

Efficiency
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Generative Al handles the grunt work—drafting lesson outlines,
rubrics, and materials for different learners. That frees up teachers
to actually reflect, collaborate, and focus on deeper instructional
design.

Challenges and Risks
Data Privacy

Bundling up all that teacher and classroom data isn’t risk-free.
Tammets and Ley [2] point out that any Al rollout needs strong
rules in place to keep things transparent and build trust (p. 6).

Equity

Not every school gets the same shot at Al tools. Well-resourced
schools pull ahead, while those with fewer resources fall further
behind. Roshan et al. [3] saw big gaps in PD access, so making
things fair has to come first.

Teacher Agency

If schools lean too hard on Al, teachers risk losing their say.
Karsenti [4] puts it plainly—teachers need to stay at the center,
with Al there to help, not take over (p. 7).

Resistance to Change

A lot of teachers just aren’t comfortable with Al yet, and without
solid training, many won’t even try. Roshan et al. [3] stress the
importance of systematic programs that help teachers build both
their tech skills and know how to blend Al into their teaching (p.
165).

Future Directions

Generative Al

You can use tools like ChatGPT to build lesson plans, brainstorm
prompts, or even write reflective narratives together. Karsenti [4]
points out that generative Al isn’t just a bonus anymore—it’s
becoming a core part of instructional design. Because of that,
teachers need professional development that doesn’t just show
them how to use these tools, but also dives into the ethical and
practical sides.

Adaptive Ecosystems

Al-powered microcredentials let teachers show what they’re good
at, one skill at a time. Tammets and Ley [2] picture a future where
professional development isn’t fixed—it shifts and grows
alongside what’s actually happening in the classroom.

Multimodal Analytics

With all the new tech—audio, video, sensors—we’re getting a
deeper look at what goes on between teachers and students. These
tools can pick up on the little things in classroom interactions, but,
of course, we have to keep ethics front and center.

Participatory Design

Letting teachers help design Al tools makes a huge difference. 1t’s
how we make sure the tools actually help in real classrooms and
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stay ethical. Roshan and colleagues [3] put it simply: teachers need
a real say in shaping how Al-powered professional development
works (p. 168).

Conclusion

Al is shaking up teacher professional development. Now it’s more
personal, can reach more people, and actually draws on real
evidence from practice. Sure, big questions remain—oprivacy,
fairness, and making sure teachers keep their voice. But when you
bring Al and human expertise together, you get a new kind of
professional learning: ongoing, thoughtful, and genuinely useful.
Like Karsenti [4] says, professional development is what really
drives responsible use of new tech (p. 9).
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