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Exploration of an Intelligent Agent—Based Creative Programming
Teaching Mode

XIE Xin, CHEN Yuantao, LUO Lixia, CUI Yonghui
(School of Computer Science and Engineering , Hunan Institute of Information Technology, Changsha 410008, China)

Abstract: Aiming at the problems of weak students’ autonomous learning ability and insufficient cultivation of innovation ability in program-
ming teaching in application—oriented undergraduate education, a tripartite collaborative teaching model of "student agent teacher" integrating
autonomous learning, intelligent tutoring and practical innovation is constructed. Based on the agent programming paradigm, this model recon-
structs the teaching content system and implementation process, highlights students’ subjectivity and personalized learning, carries out coding
assistance, knowledge recommendation and immediate feedback with the help of agents, and improves students’ ability to solve problems and
innovate through project-based practice. In terms of teaching evaluation, the process and multi-dimensional evaluation mechanism of the
whole process are introduced to strengthen the monitoring and guidance of students” human—computer collaboration ability and artificial intelli-
gence literacy. The case practice results of the intelligent application development course in the software engineering micro major model optimi-
zation and industry solutions show that this model can effectively improve students’ programming efficiency, autonomous learning ability and
practical innovation level, and provide a feasible path and practical paradigm for the intelligent transformation of programming teaching in the
context of application—oriented undergraduate education.
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Fig.1 Intelligent programming teaching mode based on student—agent—teacher collaboration
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Fig.2 Objective framework of the intelligent programming teaching mode
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Fig.3 Content framework of the intelligent programming teaching mode
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Fig. 4 Strategy and implementation framework of the intelligent pro-
gramming teaching mode
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Fig. 5 Multi—agent collaboration supporting the process of programming education
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Table 1 Comprehensive evaluation system for intelligent programming instruction
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@ data_processor.py ” ...

import os

import json

import csv

import re

from PIL import Image

import pytesseract

import speech_recognition as sr

class DataProcessor:

B, SCREREUEARERIMRIT. TR E
def __init__(self):
# Plaft B EM TR

self.recognizer = sr.Recognizer()
def process_data(self, data, data_type=None):

WCEHARI AN
:param data: JREREUE, FTLA
:param data_type:

rreturn: ARE S ERA

OB R BRI G Py

¥, n'text', 'esv', 'json', ‘image',

# Ak i EdE
if data_type is None:
data_type = self._detect_data_type(data)

# LR SR SR A R 1 R b T T v

if data_type == 'text':

(d) Agent-based code generation

(d) TR REM AU A

Fig. 6 Agent code generation driven by prompt engineering
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