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Abstract

Under the dual strategic backdrop of rural revitalization and educational digitalization, county-
level high schools confront bottlenecks such as uneven resource distribution and monotonous
teaching models. This study leverages new media technologies to explore pathways for constructing
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personalized learning platforms powered by big data and artificial intelligence. Through a data-
driven instructional decision-making model, dynamic resource allocation algorithms, and a dual-
teacher collaboration mechanism, we achieve “precision teaching, personalized learning, and intel-
ligent assessment”. Empirical evidence demonstrates that the platform significantly enhances stu-
dents’ self-directed learning capabilities and subject average scores, providing both a theoretical
framework and empirical support for quality educational development in county regions.
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Figure 1. Theoretical model of learning platform
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Figure 2. Data infrastructure design diagram
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Table 1. Experimental data analysis in Lixian county-level high schools
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Table 2. Performance analysis of personalized learning platform in Lixian county-level high schools
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Ffis% 1.

python
import numpy as np
from sklearn.model_selection import train_test_split
def train_bkt_parameters(data, max_iter=100, tol=1e-4):
i/ EM 52145 BKT 24
:param data: = >JHdE, A EICR
:param max_iter: #x KiEfRIREL
:param tol: WSk RI1E
creturn: YIZREF () BKT 24k
# WIS H
P_LO = np.random.rand()
P_T = np.random.rand()
P_G = np.random.rand()
P_S = np.random.rand()
for _ in range(max_iter):
#ED: HHEERENYE
#M A R B
# X BLEAL T SR EM BE 1 SR IR
prev_params = np.array([P_LO,P_T,P_G, P_S])
# SO 2R (PRI EE T B AR
# MALIURIRHESY, SRPRSEIL TR e EM Sk
P_LO0 = np.mean([d['initial_knowledge'] for d in data])
P_T = np.mean([d['transition’] for d in data])
P_G = np.mean([d['guess] for d in data])
P_S = np.mean([d['slip"] for d in data])
# kA USL
current_params = np.array([P_LO,P_T,P_G, P_S])
if np.linalg.norm(current_params - prev_params) < tol:

break
return {'P_LO" P_LO, 'P_T: P_T,'P_G": P_G, 'P_S" P_S}
B3R 2.
python

def update_knowledge_state(student _id, skill, response, current_knowledge, params):
BB A O AR R N R R A R
:param student_id: /£ 1D
:param skill: K115 5
:param response: &l 45 B (IEAA/HE %)

:param current_knowledge: 4 7ij 5 $# Hf %
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:param params: BKT #5724

return: BUHTE B AR MR

P_T = params['P_T1]

P_G = params['P_G']

P_S =params[P_S']

if response == 'correct':
# NI SE BT A 2
numerator = P_T * current_knowledge
denominator = numerator + P_G * (1 - current_knowledge)
new_knowledge = numerator / denominator

else:
# BRI SE R A 2
numerator = P_S * current_knowledge
denominator = numerator + (1 - P_S) * (1 - current_knowledge)
new_knowledge = numerator / denominator

return new_knowledge

B 3% 3.

python
from sklearn.metrics import roc_auc_score, accuracy_score
def evaluate_bkt_model(test_data, params):
PPl BKT FE M BE
:param test_data: Jlli{ %4
:param params: I ZRIFH) BKT S5
return: PPAR 45
predictions =[]
actuals =]
for record in test_data:
# IRBCH AT AN PUIRES
current_knowledge = record['initial_knowledge']
# AL S
for response in record['responses’]:
# TS R
pred_correct = current_knowledge * (1 - params[P_S) + (1 - current_knowledge) *
params['P_G']
predictions.append(pred_correct)
actuals.append(l if response == "correct' else 0)
# SRR
current_knowledge = update_knowledge_state(
record['student_id1,
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record['skill,
response,
current_knowledge,
params
)
# AR

auc = roc_auc_score(actuals, predictions)

accuracy = accuracy_score(actuals, [1 if p > 0.5 else 0 for p in predictions])

return {/AUC": auc, 'Accuracy': accuracy}

B3R 4.

python

from nltk.tokenize import sent_tokenize

from sklearn.feature_extraction.text import Tfidf\Vectorizer

from sklearn.cluster import KMeans

def smart_video_segmentation(transcript, target_duration=7):

BREOUR Y v Rk

:param transcript: BEFE SCA

:param target_duration: H #ri (43 #h)
sreturn: Y1 5 AR LT

# )1 or

sentences = sent_tokenize(transcript)

# 115 TF-IDF $54E

vectorizer = TfidfVectorizer()

X = vectorizer.fit_transform(sentences)

AU CRE T RO R T B )

avg_words_per_minute = 150

total_words = sum(len(s.split()) for s in sentences)

estimated_clusters = max(1, int(total_words / (avg_words_per_minute * target_duration)))

# K-means 5%

kmeans = KMeans(n_clusters=estimated_clusters)

kmeans.fit(X)

# HRREE Ry AT

segments = {}

for i, label in enumerate(kmeans.labels_):
if label not in segments:

segments[label] =[]

segments[label].append(sentences[i])

# 4 AR T

micro_units =]
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for label in segments:
content = ' ".join(segments[label])
duration = len(content.split()) / avg_words_per_minute
micro_units.append({
‘unit_id": label,
‘content”: content,
‘estimated_duration": duration

b

return micro_units

Bf3% 5.

python
import torch
from transformers import AutoModelForSpeechSynthesis, AutoTokenizer
class DialectSpeechSynthesizer:
def __init__ (self, dialect_model_path):
WILEATT 5185 6 LA
:param dialect_model_path: Tl Zki¥ 77 5 B i 4%
self.device = 'cuda’ if torch.cuda.is_available() else 'cpu’
self.tokenizer = AutoTokenizer.from_pretrained(dialect_model_path)
self.model = AutoModelForSpeechSynthesis.from_pretrained(dialect_model_path).to(self.device)
def synthesize(self, text, speed=1.0):
AT FEE
:param text: i\ A
:param speed: 15 335 il
return: AR RRIFIE & U
inputs = self.tokenizer(text, return_tensors="pt").to(self.device)
with torch.no_grad():
outputs = self.model.generate(
**inputs,
speed_control=speed
)
return outputs.waveform.cpu().numpy()
# A
# synthesizer = DialectSpeechSynthesizer("path/to/dialect/model™)
# waveform = synthesizer.synthesize("iX ™4 2% ] f F fgvE R ..

Ffi 5% 6.

python
import json
from jinja2 import Template
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class LocalCaseEmbedder:
def _init_ (self, case_database, template_dir):
WIaEAL 2 L REIAN RSt
:param case_database: % - Z {55 ¥E A i 4%
:param template_dir: /5 H#4R H 5%
with open(case_database) as f:
self.cases = json.load(f)
self.templates = self._load_templates(template_dir)
def _load_templates(self, template_dir):

templates = {}
# SERR S 5 E R BOSAR B 3T BB SO
return templates
def generate_problem(self, skill, difficulty, location):
A% L E 1 H
:param skill: H Fr%E1H £
:param difficulty: & H %k /&
:param location: H 5 [X
return: AR RV H SCAR
AU ES
matched_cases = [
c for c in self.cases
if c['location’] == location and skill in c['related_skills']
]
if not matched_cases:
return None
# PRI A R A
selected _case = min(
matched_cases,
key=lambda x: abs(x['difficulty'] - difficulty)
# BRI
template = self.templates.get(skill, "{{case.description}}\n i &: {{case.question}}")
# JE G4 H
tmpl = Template(template)
problem_text = tmpl.render(case=selected_case)
return problem_text
# AL 7R
# embedder = LocalCaseEmbedder("local_cases.json", "templates/)
# problem = embedder.generate_problem("function_concept", "medium", "Xianyu County")

DOI: 10.12677/ve.2025.147334 324 BV E &


https://doi.org/10.12677/ve.2025.147334

	大数据与AI驱动县域高中个性化学习平台的构建策略与效能研究
	摘  要
	关键词
	Big Data and AI-Driven Construction Strategies and Effectiveness Research of Personalized Learning Platforms in County-Level High Schools
	Abstract
	Keywords
	1. 引言
	2. 个性化学习平台的“三擎驱动”模型
	3. 技术赋能与教育逻辑融合
	3.1. 数据基座建设
	3.2. 核心模块设计

	4. 党组织引领的落地保障
	5. 蠡县县域高中试点数据分析
	参考文献
	附录1.
	附录2.
	附录3.
	附录4.
	附录5.
	附录6.

