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1. Background

In higher education, introductory programming courses often create
considerable cognitive load for students, especially beginners. For
business students, such as those studying accounting, challenges in
learning Python may be exacerbated by limited computer science
background. Unfamiliar syntax, logical structures, and problem-solving

approaches can hinder interest and confidence.

Research shows novice programmers frequently face significant
cognitive challenges that impede learning progress and undermine
self-confidence. This analysis explores how XIPU Al helps business
students reduce cognitive load in introductory programming, providing

personalized support and guidance to enhance learning outcomes.



2. Solutions

Theoretical Foundation:

Cognitive Load Theory (CLT) is key to understanding learner challenges in
complex subjects like programming. Research demonstrates reducing
cognitive load effectively improves comprehension and retention. Al tools
like ChatGPT can enrich personalized learning experiences and

significantly reduce cognitive load.

Specific XIPU Al Applications in Programming:

1. Algorithm & Process Understanding: XIPU Al helps students
understand Python programming task logic and procedures,
emphasizing comprehension over coding. When facing
assignments, XIPU Al outlines step-by-step processes ensuring

students master basic logic before writing code.

Prompt Example: "Hello, I'm trying to write a Python program for
the task below in <>. However, I'm not sure how to start and what
steps | should follow to design the algorithm. Can you help me
outline the process or algorithm for this task instead of providing

code directly? <Paste your task here>



2. Concept Explanation: When encountering challenging Python
concepts like loops, functions, or sequences, students can query

XIPU Al for detailed explanations.

Prompt Example: "Can you explain how Python's 'for' loop works

with dictionaries?"

3. Code Explanation: Students can request detailed explanations of

specific code, which Al analyzes step-by-step.

Prompt Example: "Please explain the following Python code

step-by-step."""Paste your code here.

4. Code Optimization: Students can use XIPU Al to refine and

optimize existing Python code for improved efficiency and logic.

Prompt Example: "l| have Python code in <> below. It seems to
work, but | think it could be more efficient and cleaner. Can you
suggest how to make it more logical and efficient? <Paste your

code here.>

5. Error Debugging: When encountering errors, students can send

error messages to XIPU Al for troubleshooting suggestions.

Prompt Example: "l received the following error message in <>.

Can you suggest how to fix it? <Paste your error message here.>



Core Advantages: Integrating XIPU Al significantly reduces cognitive load,
making learning more enjoyable and efficient. Students interact at their
own pace, alleviating anxiety and boosting confidence. Immediate

feedback accelerates conceptual understanding and retention.

3. Outcomes and Benefits

Improved Learning Experience:

» Customized support helps students effectively address unique
challenges

« Al tools enable personalized learning experiences at individual
pace

« Immediate feedback accelerates programming concept

comprehension and retention

Reduced Cognitive Load:

o XIPU Al decomposes complex concepts into digestible parts,
avoiding cognitive overload
« Step-by-step guidance ensures students fully understand

algorithmic logic before coding



» Personalized support helps alleviate programming anxiety and

boost confidence
Pedagogical Value:

» Integrating XIPU Al in business and accounting education
frameworks bridges theory-practice gaps

e Reduces cognitive load and enhances overall learning outcomes

» As education advances, Al tools will become increasingly important
for supporting students, particularly in challenging technical

subjects like programming

4, Replicability and Promotion Value

Cross-Disciplinary Application Potential: This case addresses business
students' programming challenges, also applicable to other
non-computer science majors (economics, management, sociology) in
introductory programming courses. These students generally lack CS

backgrounds and face similar cognitive load challenges.

Cross-Course Transferability: The multiple prompt templates provided
(algorithm design, concept explanation, code analysis, optimization

suggestions, error debugging) form a complete programming learning



support framework, directly applicable to various programming

languages (Python, R, SQL).

Theory-Guided Practice: The CLT-based design principle provides
methodological guidance for other courses: Al tools should not directly
provide answers but serve as scaffolds helping students construct their

own understanding—a universally applicable concept.

Addressing Common Problems: This case offers a validated solution set
for novice programmers' universal cognitive challenges, including
step-by-step guidance, instant feedback, and personalized support—

common needs in programming education.

Low Technical Barrier: XIPU Al platform’ s ease of use enables
implementation without complex technical development. Prompt designs
are simple and clear, allowing ordinary teachers to master after brief

training, facilitating large-scale adoption.
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