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ABSTRACT

This study aims to analyze the current status of AI convergence education in
domestic and international universities and to explore the key components
and instructional activity procedures required for developing AI+X courses in
higher education. Although institutional foundations for AI+X education have
been established and practical cases are expanding, systematic standards and
research for course development remain insufficient. Therefore, this study
derived preliminary components and instructional activity procedures for AI+X
course development based on a review of relevant prior studies and an analysis
of current practices, and verified their validity through expert content validity
review.

The findings indicate that the key components of AI+X course development
can be structured into three dimensions: learner competencies, instructional
design, and support systems. In terms of instructional design, this study
proposed the TADPER instructional activity procedure, consisting of six stages:
target problem definition, Al concept mapping, data preparation and quality
review, practice with Al tools, evaluation and verification, and reflection and
redesign.

Keywords Al+X courses, Al convergence education, Al Literacy, Generative Al Literacy,
TADPER Model, Teaching-Learning Activity Procedure
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Lteracy [1, 4, 15]
+ Domain knowledge disciplinary integration,
and Al application [3, 13, 14]
+ Data—driven problem—solving and creative —
convergent thinking [1, 3, 11, 12, 13]
+ Al ethics and responsibility [2, 9]

Six—Stage
TADPER
Procedure

+ Derived by adapting Merrill’s First Principles
of Instruction (2002) and the design
principles of problem—based learning (PBL)
to the context of AI+X interdisciplinary
education [13, 38]

Nine—Stage Course|
Design Process

Derived by adapting the core stages of
conventional instructional design models,
such as ISD and ADDIE, to the AI+X
interdisciplinary education context [1, 13]

Support System

+ Derived through an integrated analysis
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infrastructure, institutional arrangements,
and community—related factors, drawing
on the cases of the University of Florida and
Zhejiang University [11, 14, 33]
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Table 5. TADPER Model

2 748 o] it sy5o] U Lof

A& sidsh= d

Stage Description case(Sports + Al) case(Business Management + Al) Case(Humanities/Arts)
. Identify a real-world . Al-assisted reinterpretation
T: Target . . . . . Customer complaint factor .
problem in the major Injury risk analysis . of literary or cultural content
Problem analysis

field

and artwork creation

Map the Al principles,

A: Al Concept | concepts, or techniques

Pose estimation, motion

Sentiment analysis, topic
modeling, customer

Large language models,
text—to—image generation,

Mapping required for problem— recognition i multimodal generation, and
. segmentation o
solving prompt engineering
Review data types . . . Collect and critically review
D: Data yPes, Collect and review exercise video, Collect and review customer y

sources, quality,
ethical considerations,
and preprocessing

Preparation
and Quality

sensor data, GPS/IMU data,
training load, and injury history

reviews, purchase history,
consultation logs, and survey

literary texts, cultural
materials, artworks, and
creative references; examine

Review - data response data .
requirements provenance, and cultural bias
Derive analysis and Generate and iteratively refine
P: Practice Hands—on application Analyze using posture analysis improvement strategies using texts or multimodal works
wit'h AT Tools activities using Al tools tools, video analysis Al, and text mining tools, generative using generative Al tools

and data

wearable data analysis tools

Al and Python—based NLP
tools

while documenting prompts
and revisions

Verify the accuracy,
validity, error
potential, and bias of
Al analysis results

E: Evaluation
and
Verification

Compare analysis results with
actual motion video, coaching
judgments, game records, and
injury history; detect false positives
(FP) and false negatives (FN)

Check for sentiment
classification errors,
customer segmentation
errors, and overfitting or
overgeneralization

Evaluate factual and
contextual accuracy, aesthetic
coherence, originality,
copyright, and bias through
peer critique and expert
judgment

Reflect on the Al
application process
and improve outputs

R: Reflection
and Redesign

Based on analysis results, reflect
on improvements to training
programs, posture correction

methods, injury prevention
strategies, and limitations of Al
judgment

Based on analysis results,
reflect on customer response
methods, service improvement
proposals, and marketing
strategy refinements

Revise creative intentions,
source materials, prompts,
and outputs based on
critique; reflect on human
authorship, Al contribution,
and responsible disclosure
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Table 6. TADPER Model

Stage Key Content Additional Description
Setting Educational What should students learn and Specify the objectives of the AI+X course in terms of learning outcomes:
Objectives be able to do? domain competency, Al competency, and ethical judgment competency

What starting points and needs do

Learner Analysis :
¥ learners bring?

Analyze disciplinary background, prior Al knowledge, coding experience, data
analysis experience, motivation, and course goals

Analysis of Domain

Problems and Al What domain problems can be

addressed with AI?

Explore real problems in the major field and examine whether they are suitable
for Al application

Applicability
Content Selection and What content will be taught, in Organize content around domain problems, relevant Al concepts, data types,
Structuring what order and structure? Al tools, and result interpretation methods

How will learning outcomes be

A Planni . o o
ssessment Flanning identified and verified?

Design diagnostic, formative, performance—based, and summative assessments;
include process—centered evaluation tools such as rubrics, prompt logs, result
verification reports, reflection reports, and peer evaluations

Instructional Activity What activities will students Design TADPER model—-based problem definition, Al concept connection,
Design engage in during class? data preparation, Al tool application, verification, and reflection activities
Data and Al Tool What data and Al tools are Prepare datasets, Al tools, practice environments, accounts, prompt examples,
Preparation needed to run the course? and analysis templates for classroom use
. . . Develop concept lecture slides, Al tool practice guides, case studies, assessment
Instructional Material What materials and resources are p < P ) p 8 » ’ ;
. . checklists, Al usage guidelines, Al output review checklists, and reflection
Development needed to support instruction?

questionnaires

Wias the course conducted

Course Delivery and as planned, and what needs

Evaluation/Improvement

Continuously improve the course based on achievement of learning objectives,
student outputs, course satisfaction, Al utilization process, and assessment

improvement? results
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