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1. Background

" Personalized Education”
Powered by Al & Data Science

Intelllgent =
Collaboration

wx between
4Ar| > Teachers&Al




Al-powered Digital Textbook

3. Classroom Revolution Framework

U1 | Development of Al-embedded Digital Textbooks (AIDT)

Teacher s = Student

Al ' | | Al
Teacher | . Tutor
Assistant
Subjects 2025 2026~2028

Math | T English

uEE D

— Korean
(Spead ed)

Coding

2027

Grades 20z Elem : 3rd4th, o) LR Elem : 5théth, ™
Mid : 1st, High : 1st Mid : 2nd

Mid : 3rd
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CHUNJAE Al DIGITAL TEXTBOOK

& Curriculum-aligned content for focused skill development
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: Al Speaking Al Writing

Speaking practice material
with native vs. learner
pronunciation analysis
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Let’s Talk

Speech recognition-based
pronunciation practice

Handwriting practice content for
leamers less familiar with
keyboards

Let's Write

Al-assisted writing learning
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Understanding Algeomath

; Free - No 1" ’ Use on PC,
= of charge : installation > ' Tablet or Phone
D Ty Y

Key Features

ﬁ? Algeomath 2D & Algeomath 3D @I‘ Algeomath Doc
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¥ Create and Edit learning
materials using Algeo 20 and 3D
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¥ Drawing figures ¥ Drag and Drop # Stacking blocks # 3D shapes
 Explore graphs of functions # Fold and unfold a 30 net

Vocabulary Warm-Up Activities
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TALPer = TALP + GAI S e
(ChatGPT+Gemini)
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| Domain Specific
Al @ (S-TALPer)

Assistant
_

= (S AIME  sees
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T-TALPer

T-TALPer helps teachers
create tests, texts, and
lesson plans.

TALPer launched on Sep. 1, 2024 nationwide Domain General
and reached around 700,000 users. (G-TALPer)



Al x Pedagogy x Knowledge

TALPer is designed through the integration of three foundational components
that support deep, personalized learning:

« Content Knowledge

» Grounded in curriculum standards and common misconceptions, enabling
concept mapping and targeted guestion generation for adaptive learning.

* Instructional Pedagogy

* Draws on inquiry-based learning, Socratic questioning, the 5E
Instructional model, differentiated instruction, and self-regulated learning

(SRL) strategies to foster active engagement and personalized learning
trajectories.

AutoTutor \
Dialogue
Framework

Instructional

« AutoTutor Dialogue Framework
Pedagogy

 Builds on AutoTutor research to simulate expert-like dialogue that
promotes metacognitive awareness, effective learning strategies, and
continuous reflection to guide and enhance the learning process.




G-TALPer Framework: General, Assessment, Pedagogy

Cognitive Diagnosis Companion

A U §)

&

N\

CDM

-

v
JIv

o

Q-matrix

MEASUREMENT
MODELS

Designed to give TALPer precise

insight 1nto students’ conceptual

understanding and misconceptions.

It uses Nonparametric Cognitive
Diagnosis Models (NCDMs) with a

(Q-matrix to link 1tems to skills,

enabling real-time, fine-grained

mastery analysis without large

calibration samples.

A HEZENIHREY
Dialogue-based Interactive Learning

— Ap N (é‘ﬁ(’}é#ﬁ FcE R +AUtOTUt0r>
General Model (Socratic Method + AutoTutor)

#EHF (SHESRTL S FRiesir )
Joyful Learning Companion (Providing brief and supportive feedback)

B.Ef+irK
Subject- Orlented Instruction

pARgEL R (Ffep RPSEFETHFV &)
Science 5E Inquiry Cycle Companion

FEAFE (HRERRET)
Drawing Companion (Supports a pedagogy of visual composition)

B g (FEBFIHE)
Writing Companion (Provides scaffolded writing support)

CEVyRvaran®

Learning Strategies & Thinking Skills
paigYRFg GIEITHR -BER-EF-BF)

Self-Regulated Learning Companion (Guiding Goal-Setting — Strategy
Selection — Monitoring & Evaluation — Adjustment)

T LR (FREFIERE)
Reading Companion (Provides scaffolded writing support)




: Joyful Learning Companion

L 8 RRCHARSEDEE » ARHESSHMNE - BETE REF2ME - 5E (282 ? 7}'31 ~h )
thEA NS RE | ERMA—EMGSEBRIZE | 7h fff

(® &)

Designed for students with low
achievement or learning difficulties,
TALPer combines intelligent tutoring,
explicit istruction, and gamified
learning. Through structured, guided
dialogue, 1t helps students understand
content, express 1deas, and develop
problem-solving strategies and
subject concepts. The design
emphasizes emotional support,
—— using short interactions, a friendly
o tone, and error-tolerant guidance
to boost engagement and learning
confidence.

—spigst
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Reading Companion
(* & A &)

A learning companion for students to
develop reading literacy. Based on
the curriculum and the student’s
osrade level, it provides suitable
reading passages and guides them
step-by-step through interactive
dialogue to extract key points,
make inferences, interpret and
integrate ideas, and think critically.
The mission of the companion 1s to
make reading more fun and engaging,
help children build confidence, and
become young reading experts with
strong critical thinking skills.




S-TALPer Plan

Full Subject Deployment

* Deploy dedicated S-TALPer for each subject on the Adaptive
Learning Platform. > PLIRE

» Core components: LLM + Domain Items + RAG (integrating ‘f F471 = ip F pLanaE ¥ S-TALPer
large language models, subject-specific item banks, and
retrieval-augmented generation).

Interactive Guidance for Literacy-based Items
« S-TALPer can analyze competency-oriented test items and

guide students step-by-step to understand the context and @ FRERIFE
required knowledge. JL'% SR RN NN X )
o’+b? =¢? “""‘97 g — f,
 Helps students approach from the question stem, clarifying B TH IR A T I R

the scenario and key concepts.
Enhanced Video Learning
« Uses an integrated approach with video subtitles + PPT +
g
=

RAG to allow students to ask questions in real time about =
unclear parts of the video. % EI 5

ides immedi - £ 47 LR
« S-TALPer provides immediate explanations and

supplementary information to promote deep learning.

\\\
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el g M 753!%13\23
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While watching the mstructlonal video

Video Learning Companion




T-TALPer

T-TALPer helps teachers create tests, texts, and lesson plans.
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Welcome to the Taiwan Adaptive Learning Platform
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Multidimensional Evidence Model and GAl-powered Dashboard

Standardized test

Knowledge structure ) TALPer Dialogue log ) GA trace data )
Metacogmtlon

N 5 N I

Product Dashboard Process Dashboard Metacognition Dashboard
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u@ \ \ ) Student Teacher ». e e X e
D e Gemm Learning Guide Instruction Guide
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Inspired by multidimensional evidence model from

Gasevi¢, D. (2025, Aug. 11). Learning Analytics in the Age of Generative Al [Keynote speech]. National Taichung University of Education, Taichung, Taiwan.
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