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Optimization Strategies and Empirical Research of College

English Teaching Based on Big Data

XuHui

(Wuhan Institute of Design and Sciences, HubeiWuhan 430000)

Abstract: This paper probes into the optimization of college English teaching strategies in the context of big data, with a focus on three core

dimensions: big data-based analysis of students' academic performance, algorithms for recommending teaching resources, and an exploration

of factors affecting English learning outcomes. By integrating advanced technologies such as artificial intelligence and mobile internet, we

conducted an empirical research to investigate how an innovative teaching model influences students' English learning process. The results

indicate that students' English proficiency and learning achievements have been significantly enhanced, which demonstrates the positive role

of intelligent learning systems in improving college English teaching.

Keywords: Digital Era; Teaching Innovation; Artificial Intelligence; Intelligent Learning Systems

In the digital era, college English teaching is confronted
with the task of adapting to new technologies and pedagogical
methods to meet students' changing needs. This study focuses on
integrating big data analysis and artificial intelligence into
teaching practice, aiming to optimize teaching strategies and
enhance students' overall learning experience. Through an
analysis of key factors affecting English learning effectiveness
and the application of innovative teaching models, this research
seeks to provide insights for the development of college English

education in the digital age.

1 Optimization strategies for college English

teaching based on big data

1.1 Big data analysis of academic situation

Big data analysis of academic status is to use big data
technology to collect, clean, analyze and mine massive data such
as students' learning behavior and learning effects, so as to
comprehensively grasp students' learning status and personality
characteristics. Through the analysis of academic status,
macro—control and micro—diagnosis of students' English learning
can be achieved, and data support can be provided for teaching
students in accordance with their aptitude. For example, analyze
students' online learning behavior data (such as study duration,
access to learning resources, etc.) to understand students'

learning progress, learning engagement, etc., so as to optimize

teaching strategies. For another example, by analyzing students'
English homework, test scores and other learning effect data, we
can diagnose students' strengths and weaknesses in vocabulary,
grammar, reading, etc., thereby providing targeted learning
feedback and guidance.

1.2 Teaching resource recommendation algorithm

Teaching resource recommendation is to use the
recommendation system algorithm to automatically recommend
personalized teaching resources suitable for students' learning
needs based on their learning characteristics, knowledge level,
learning preferences, etc. Through the recommendation of
teaching resources, students can be provided with "thousands of
people, thousands of faces" learning content and improve
learning efficiency and quality. Common recommendation
content—based recommendations,

algorithms include

collaborative filtering recommendations, combined
recommendations, etc. Taking content—based recommendations
as an example, the system can match and push relevant English
reading articles, audio—visual materials, vocabulary exercises
and other learning resources based on students' English
proficiency, learning style, target exams and other characteristics.
For another example, collaborative filtering recommendation can
be used to explore the learning behavior patterns of different

student groups, and based on the principle of "birds of a feather
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flock together", recommend to students learning resources that

other students with similar learning behaviors like.

Table 1: Comparison of effects of different recommendation algorithms

Recommended Method Recommended Accuracy Student Satisfaction
Content—based Recommendations 82% 85%
Collaborative Filtering Recommendations 79% 88%
Combination Recommendation 87% 92%

1.3 Analysis of factors influencing English learning
effectiveness

The effectiveness of college English learning is affected by
many factors, including student factors (such as learning
motivation, learning strategies, etc.), teaching factors (such as
teaching methods,teacher—student interaction, etc.), and
environmental factors (such as learning atmosphere , learning
facilities, etc.). Using big data analysis methods, explore the key
factors that affect English learning effects and their mechanisms
of action, and provide decision-making basis for optimizing
teaching. Taking student factors as an example, structural

Table 2 Significance analysis of influencing factors (Top5)

equation models can be used to analyze the relationship between
learning motivation, learning strategies and other factors and
English learning effects, and determine the significance and
weight of each influencing factor, thereby identifying the main
"levers" that affect learning effects. For another example, by
using association rules to mine the correlation patterns between
teaching factors and learning effects, discover the correlation
strength between different teaching strategy combinations (such
as flipped classroom + group cooperative learning) and learning

effects, and find the best combination of teaching strategies.

Influencing Factors Standardized Regression Coefficient Significance
Learning Motivation 0.35 P<0.01
Teaching Method 0.28 P<0.01
Learning Strategies 0.22 P<0.05
Teacher—student Interaction 0.19 P<0.05
Education Resources 0.17 P<0.05

2 Empirical research on innovation in college

English teaching

2.1 Research design and methods

This study adopts the experimental research method, takes
the college English course of a certain university as the research
object, and randomly selects two teaching classes as the
experimental group and the control group. The experimental
group adopted an innovative teaching model based on artificial
intelligence and mobile Internet, while the control group adopted
a traditional teaching model. Before and after the experiment,
English proficiency tests and questionnaire surveys were
conducted on the two groups of students to collect students'
learning effect data and feedback. At the same time, through
teacher interviews, classroom observations, etc., we can
understand the implementation process and effects of innovative
teaching models. SPSS software was used to conduct statistical
analysis on the collected data to test the effectiveness of the
innovative teaching model. The measurement tools used in the

study include English proficiency test questions, learning

experience scale, learning investment scale, etc. to ensure the
reliability and validity of the research.

2.2 Analysis of experimental effects of intelligent learning
system

Intelligent learning systems are an important starting point
for innovation in college English teaching. This study takes the
application of an English intelligent learning platform in a
university as an example to examine its impact on students'
English learning. Students in the experimental group used an
intelligent learning platform to study English for one semester.
The platform provided personalized learning resource push,
adaptive learning paths, intelligent learning tasks and timely
feedback based on students' academic data; students in the
control group used traditional English learning style. By
comparing the English scores and learning experiences of the two
groups of students, it was found that the experimental group's
students' listening, speaking, reading, writing, and translation
abilities had significantly improved, and their learning interest

and independent learning ability had also been enhanced. In
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addition, based on the analysis of learning process data, it was

found that indicators such as the duration of use of the intelligent

learning system and the degree of completion of learning tasks

are positively correlated with students' English learning effects.

Table 4: Comparison of English proficiency test scores of students in the experimental group and the control group

Group Hearing Spoken Language Read Writing Translate

Test Group 852+73 824+8.1 87.6+62 80.9+7.5 843+6.8

Control Group 78.5+8.2 74.1+94 812+7.6 753 +8.7 776 +8.3
T value 3.24%% 3.57%% 2.95% 2.61* 3.08%

Note: * means p<0.05, ** means p<0.01

2.3 Examination of the application effectiveness of blended
teaching

This study examines the effectiveness of blended teaching in
college English courses in a certain university. Before class,
teachers release preview tasks on the online platform, and
students watch micro videos and complete online exercises
independently; during class, teachers focus on key contents,
organize group discussions, scenario simulations and other
interactive activities, and use the teaching platform to implement
brainstorming and online tests. etc.; after class, students

Table 3: Blended Teaching Student Experience Survey Results

complete personalized consolidation exercises through the
platform, and teachers answer questions and expand online. The
study uses questionnaire surveys, performance analysis and other
methods to evaluate the effectiveness of blended teaching. The
results show that 89% of students believe that blended teaching
can promote English learning, 93% of students like classroom
interaction, and 85% of students believe that online learning
resources are helpful for independent learning. Compared with
traditional teaching, after adopting blended teaching, students'

final English scores increased by an average of 7.5 points.

Survey Items Strongly Agree | Agree Generally Disagree | Strongly Disagree
Survey Items 52% 37% 8% 2% 1%
Like the Interactive Part of the Class 61% 32% 5% 1% 1%
Online Learning Resources Facilitate Independent
48% 37% 12% 2% 1%
Learning

Conclusion:

The results of this study emphasize that adopting innovative
technologies and data—driven methods is crucial for improving
college English teaching. By making use of big data analysis and
intelligent learning systems, teachers can design personalized
learning plans, recommend appropriate teaching resources, and
effectively boost students' engagement and learning outcomes. As the
digital environment keeps evolving, educators need to continuously
adapt and innovate, so as to build a dynamic and flexible learning

environment that promotes students' English language acquisition.
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iR FRYGEIONE, “RAmET . “RlHEF”

“BlEALNET . EERBERT . CRET KOCAAEERT
JE T Ao !'ZHIWJL/I'HU\I_JL 270 IR LA Lo #84f CiteSpace
TR, AT SR A TR T 0.1 BT s R FRAE
KA. “BRIMET L Tl ET K CRIEENL” 4
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AFCAl . L EPRAS T AR S Sl Ay . IRAFAER
AW R BR 2O Bt AT B SO MR R 2= B it
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FHHEFHEIEE2ZES, WX OBE HAH 150 HEAR (1) 27
G R . B RS S IR HE, SO TR A
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2.0BE A E#HFi%it 5 S P ey LA
(1) 2EHXT e B AR S LA T
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AEnEL R B FrifEfb 22K . L
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F2 3.8690.869 1

C1 3.8190.807/0.660%* 1

C2 3.8540.8060.617**0.737*% 1

C3 3.8580.795/0.526**0.706**0.750%* 1

C4 3.877/0.8340.628**0.736%*0.731**0.713*% 1

C5 3.862/0.85000.660%*0.729%*0.748**(0.742%+0.761** 1

* p<0.05 ** p<0.01
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# p<0.05 *#* p<0.01
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F4 F3
El 0.668 ** 0.684 **
E2 0.719 ** 0.721 **
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