THOMPSON
RIVERS
UNIVERSITY

Abstract

As a school leader in rural British Columbia, | have observed growing pressure
on educators to design learning that is meaningful, personalized, and relevant
to contemporary learners. With Artificial Intelligence (Al) rapidly advancing, K-
12 schools must consider how this technology can support instruction. This
paper argues that the effective integration of Al into K-12 education requires
purposeful implementation across instructional, assessment, and curricular
domains. Findings suggest that when used thoughtfully, Al can enhance
student learning through differentiation, timely assessment, and responsive
learning environments. Recommendations emphasize professional learning
and a developmentally aligned Al curriculum as foundational steps toward
effective implementation.

Introduction

My Journey

Potential to Practice

* Educated in Oklahoma within a compliance-focused model.

 Later recognized how this approach limited meaning, relevance,
and autonomy.

Principal in rural BC focused on meaningful, student-centered
learning.

Exploring Al to support relevance and personalization in learning.

Lead ethical, developmentally aligned Al implementation.
Create adaptive learning environments supported by Al.

Philosophical Lens
My philosophy is grounded in constructivist and humanist traditions and is
expressed through a progressive lens. | believe in learner-centered, purposeful
education that resists compliance-driven models. Important influences include:
 Dewey-learning as experiential, inquiry-based, and connected to real life.
 Rousseau-education aligned with developmental readiness, natural
curiosity, and intrinsic motivation.
Montessori-prepared environments designed to support autonomy,
exploration, and self-paced learning.
Noddings- humanistic, relational pedagogy that prioritizes knowing the
learner over time, attending to their growth, interests, and unique needs.

Significance

K—12 classrooms are increasingly diverse. As students seek relevant,
purposeful learning, schools must explore how emerging technologies,
particularly Al, can support personalization and inclusion. With Al rapidly
reshaping society, there is growing urgency to align teaching with
contemporary learner needs and future realities.

Thesis Statement

Effectively integrating Al into K—12 education to improve student learning
requires a comprehensive strategy. Key factors include using Al purposefully
across subject areas, applying differentiated instruction and assessment
methods, embedding Al literacy into curriculum frameworks, strengthening
teacher expertise through professional development, and addressing barriers,
policy structures, and ethical considerations
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Applications in K-12

Research identifies a wide range of Al tools already used in
schools, including intelligent tutoring systems (ITSs), natural
language processing (NLP), educational data mining, and
recommender systems (Chen et al., 2022).

Examples such as iISTART and Writing Pal support reading and

writing development, while systems like TeacherGAIA use chatbots

to foster inquiry and self-directed learning (Sabatini et al., 2023; Ali
et al., 2023).

fferentiation and Personalization

Adaptive learning systems can adjust pace, content, and supports
based on learner profiles, offering new possibilities for
differentiated instruction (Gatewood et al., 2022; Sabatini et al.,
2023).

These systems align with progressivist and constructivist ideas by
recognizing diverse learning trajectories rather than enforcing a
single, standardized path (Gatewood et al., 2022).

Assessment and Analytics

Al-based scoring systems have shown human-comparable
performance in tasks such as picture-cued writing and the
evaluation of hand-drawn scientific models (Zhao et al., 2023; Lee
et al., 2023).

Learning analytics and predictive models enable continuous
monitoring of student progress and targeted interventions, shifting
assessment from one-time events to ongoing feedback cycles
(Sabatini et al., 2023; Chen et al., 2022).

Al Literacy and Curriculum

Students often recognize Al tools but possess only basic
conceptual understanding, prompting calls for explicit Al literacy
education (Ottenbreit-Leftwich et al., 2023).

Frameworks such as the Al4K12 “Five Big ldeas” and teacher
conceptions research highlight the need to teach how Al works, its
limitations, and its societal impacts across grade levels (Touretzky
et al., 2023; Yau et al., 2023).

Teacher Conceptions

Teachers are generally open to using Al and believe students
should understand it,but feel underprepared and in need of
structured professional learning (Antonenko & Abramowitz, 2023;
Ottenbreit-Leftwich et al., 2023).

Perceived usefulness and confidence in their own Al knowledge
strongly predict willingness to integrate Al into practice (An et al.,
2023).

Barriers, Policy, and Ethics

Concerns include data privacy, surveillance, algorithmic bias, and
the risk of reinforcing existing inequities if Al systems are not
designed and used critically (Akgun & Greenhow, 2022).

Policy remains fragmented, and access to infrastructure and
training is unequal, especially in under-resourced and rural

contexts, underscoring the need for justice-oriented, equity-focused

Al policies (Adams et al., 2023; White et al., 2024).

Recommendations

Recommendation
1: Establish
Teacher
Professional
Learning

Recommendation
2: Develop an Al
Curriculum
Framework

Future Research

« Comprehensive studies that compare Al pedagogies with non-Al
pedagogies.
Larger studies over multiple sites could also help to better generalize
findings.
Studies on the effectiveness of professional development models
Investigation into policy implementation and associated outcomes in
schools and school districts.
Research into age-appropriate learning progressions for implementing Al
into K-12 education.

Findings support the thesis. Al offers a
powerful opportunity to extend
progressive, learner-centered
education in the digital age. Its promise
IS clear, but realization depends on
ethical, thoughtful implementation. It
will be educators, not technology, who
determine Al’'s true impact.
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