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Abstract

Probability and statistics are essential foundational courses for students in engineering and eco-
nomics majors. With the advancement of new engineering disciplines and the rapid development of
artificial intelligence, traditional teaching approaches face challenges in applied universities—such
as disconnection from practical application, weak student foundations and outdated instructional
methods. This paper takes “Al voice assistant emotion recognition” as a case-driven teaching exam-
ple, integrating statistical modeling, data analysis, and probability estimation into a real-world en-
gineering context. By adopting project-based teaching strategies, the reform aims to enhance students’
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ability to transfer knowledge and apply it in practice. The proposed approach provides a replicable
model for reforming probability and statistics education in applied undergraduate institutions.
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Table 1. Speech test dataset
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N H Python 1 5 AT RIS, HARF AT :

import numpy as np

import matplotlib.pyplot as plt
np.random.seed(42)

p=0.85

n=100

num_trials = 1000

confidence level = 0.95
z_alpha=1.96

accuracies = []

for _in range(num_trials):

successes = np.random.binomial(n, p)
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accuracy = successes /
accuracies.append(accuracy)
mean_accuracy = np.mean(accuracies)
std_accuracy = np.std(accuracies)
margin_of error =z_alpha * (std_accuracy / np.sqrt(num_trials))
lower bound = mean_accuracy - margin_of error
upper_bound = mean_accuracy + margin_of error
plt.hist(accuracies, bins=23, edgecolor="black", alpha=0.7)
plt.axvline(mean_accuracy, color="red", linestyle="dashed", linewidth=1, label=f"Mean:
{mean_accuracy:.4f}")
plt.axvline(lower _bound, color="green", linestyle="dashed", linewidth=1, label=f"Lower bound:
{lower_bound:.4f}")
plt.axvline(upper_bound, color="green", linestyle="dashed", linewidth=1, label=f"Upper bound:
{upper_bound:.4f}")
plt.title("Distribution of Sample Accuracies")
plt.xlabel("Sample Accuracy")
plt.ylabel("Frequency")
plt.legend()
plt.show()
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Figure 1. Simulated accuracy distribution of emotion recognition
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Table 2. Project extension
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Table 3. Comparison of traditional and new teaching approaches
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