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Abstract: - The learning effectiveness of a blended teaching model of college English, utilizing a decision tree algorithm, demonstrates
promising outcomes. This model combines traditional classroom instruction with online learning components, allowing for personalized
and interactive learning experiences. By employing decision tree algorithms to analyze student data and performance metrics, instructors
can tailor instructional strategies to individual learning styles and needs. This data-driven approach facilitates targeted interventions,
adaptive feedback, and optimized course materials, ultimately enhancing students' English language proficiency and academic success. The
blended teaching model harnesses the power of technology and data analytics to create dynamic and effective learning environments in
college English education. \College English education. The HGBT-DT model combines genetic algorithms, blended teaching methods, and
decision tree algorithms to tailor instructional strategies to individual student needs. Through a comprehensive study involving 100
students, we demonstrate the efficacy of the HGBT-DT model in enhancing language proficiency and critical thinking skills. Results
indicate a significant improvement in student performance, with an average post-test score increase of 15 points compared to pre-test scores.
Additionally, the HGBT-DT model achieves an optimization score of 0.90, indicating a high level of effectiveness in optimizing teaching
strategies. Furthermore, decision tree analysis reveals personalized teaching recommendations, leading to improved student outcomes across
diverse learner profiles. This study highlights the potential of the HGBT-DT model to revolutionize teaching practices and promote
personalized learning experiences in College English education.
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1. Introduction

The Blended Teaching Model of College English integrates traditional face-to-face instruction with online
learning components to create a dynamic and flexible educational experience[1]. In this model, students engage
in both in-person classes and virtual activities, such as online discussions, multimedia presentations, and
interactive exercises. The face-to-face sessions provide opportunities for direct instruction, group discussions,
and hands-on activities, while the online components offer flexibility for self-paced learning, access to
resources, and additional support outside of class hours [2]. By combining the strengths of both traditional and
online approaches, the Blended Teaching Model enhances student engagement, promotes active learning, and
accommodates diverse learning styles and preferences [3]. Moreover, it fosters the development of digital
literacy skills and prepares students for the demands of the increasingly technology-driven world. Research on
the learning effectiveness of a Blended Teaching Model of College English consistently demonstrates its
positive impact on student outcomes [4]. By combining face-to-face instruction with online learning
components, this model offers students a diverse range of learning experiences that cater to different learning
styles and preferences. Studies have shown that the integration of online activities, such as multimedia
presentations, virtual discussions, and interactive exercises, enhances student engagement and motivation,
leading to improved retention of course material [5]. Additionally, the flexibility afforded by online components
allows students to access resources and support outside of class hours, facilitating deeper understanding and
application of concepts. Furthermore, the Blended Teaching Model promotes the development of digital literacy
skills, which are increasingly important in today's technology-driven society [6]. The flexibility offered by the
Blended Teaching Model allows students to learn at their own pace and schedule. While in-person classes
provide structured learning opportunities, online components enable students to review materials, access
resources, and complete assignments at times that are most convenient for them[7]. This flexibility is
particularly beneficial for students with busy schedules or diverse learning needs, as it allows them to tailor their
learning experience to suit their individual preferences and circumstances.
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Additionally, the Blended Teaching Model promotes deeper learning and understanding of course materials.
With access to online resources and support outside of class hours, students have the opportunity to revisit
concepts, engage in self-directed learning, and seek clarification on areas of difficulty[8]. This self-paced
approach encourages active exploration and reflection, leading to greater retention and application of
knowledge. the Blended Teaching Model fosters the development of essential digital literacy skills[9]. In today's
increasingly technology-driven world, proficiency in navigating online platforms, evaluating digital resources,
and collaborating in virtual environments is essential for academic and professional success[10]. By
incorporating online learning components into the College English curriculum, students not only improve their
language skills but also gain valuable experience with digital tools and communication technologies. The
contribution of the paper lies in several key areas. Firstly, it introduces the Hybrid Genetic Blended Teaching
with Decision Tree (HGBT-DT) model, which represents an innovative approach to optimizing teaching
practices in College English education[11]. By combining genetic algorithms, blended teaching methods, and
decision tree algorithms, the HGBT-DT model offers a dynamic and personalized learning experience tailored to
individual student needs.

Secondly, the paper contributes to the field of educational technology by demonstrating the efficacy of the
HGBT-DT model in improving student learning outcomes[12]. Through a comprehensive study involving 100
students, the paper provides empirical evidence of the model's effectiveness in enhancing language proficiency
and critical thinking skills. The observed improvements in student performance, as indicated by a significant
increase in post-test scores compared to pre-test scores, highlight the potential of the HGBT-DT model to
revolutionize teaching practices and promote personalized learning experiences. Additionally, the paper
contributes to the advancement of decision support systems in education by showcasing the decision tree
algorithm’s role in guiding instructional decisions. By analyzing student characteristics and performance data,
the decision tree algorithm provides personalized teaching recommendations, enabling educators to make data-
driven decisions and address the diverse learning needs of students effectively.

2. Related Works

In the realm of educational pedagogy, the exploration of innovative teaching methodologies has become
increasingly vital in enhancing student engagement and learning outcomes. Among these methodologies, the
Blended Teaching Model has garnered significant attention for its potential to combine the best of traditional
face-to-face instruction with the flexibility and interactivity of online learning. In the context of college English
education, numerous studies have delved into the efficacy and impact of this blended approach on student
learning. This section provides an overview of related works, synthesizing key findings and insights from
existing literature to offer a comprehensive understanding of the benefits, challenges, and implications
associated with implementing a Blended Teaching Model in the college English classroom. Qian (2024) presents
a dynamic evaluation of MOOC (Massive Open Online Course) online English teaching using a decision tree
algorithm. This study focuses on assessing the effectiveness of online English teaching within the MOOC
framework, utilizing the decision tree algorithm to analyze various factors influencing learning outcomes. The
findings of Qian's research contribute to understanding the complex dynamics of online English education and
provide insights into optimizing teaching strategies and resources in MOOC environments.

Wei (2023) proposes an integrated decision-making framework for evaluating the quality of blended teaching in
college English courses. Based on double-valued neutrosophic sets, this framework offers a comprehensive
approach to assessing the effectiveness and efficiency of blended teaching methods. By considering multiple
criteria and uncertainties inherent in educational evaluation, Wei's framework contributes to enhancing the
quality and accountability of blended teaching practices in college English programs. Hu et al. (2021)
investigate the learning styles of college students across different disciplines in a blended learning setting for
English courses. Through empirical research, they explore how individual learning preferences and
characteristics influence students' engagement and performance in blended learning environments. Their study
provides valuable insights into tailoring instructional approaches to accommodate diverse learning styles and
maximize student success in college English programs. Yin and Xu (2022) propose an English teaching
evaluation model based on association rule algorithms and machine learning techniques. By leveraging data-
driven approaches, their model aims to assess the effectiveness of English teaching methods and identify
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patterns and relationships between instructional strategies and student outcomes. This research contributes to
improving the efficiency and effectiveness of English language education through evidence-based evaluation
and decision-making processes. Wang et al. (2024) conduct an empirical investigation into the teaching effects
of blended learning using a Learning Management System (LMS). Their study analyzes the impact of blended
learning approaches on student performance and satisfaction, providing valuable insights into the efficacy of
integrating online and face-to-face instruction in college English courses. By examining the teaching effects of
blended learning, Wang et al.'s research contributes to optimizing instructional practices and enhancing student
learning experiences in English education.

Abu-Dalbouh (2021) applies decision tree algorithms to predict students' performance in online learning
environments during the COVID-19 pandemic. By leveraging predictive analytics, Abu-Dalbouh's study aims to
identify factors influencing student success and provide early intervention strategies to support struggling
learners. This research contributes to understanding the unique challenges and opportunities of online education
and informs instructional practices for promoting student achievement in virtual learning environments. Li and
Yuan (2023) utilize multiple data mining technologies to analyze process evaluation in a blended teaching
environment. Their study examines the effectiveness of instructional methods and learning activities in
promoting student engagement and understanding in blended English courses. By employing advanced data
analytics techniques, Li and Yuan's research offers valuable insights into optimizing teaching practices and
enhancing the quality of blended learning experiences for college English students. Huang (2022) proposes a
College Chinese Blended Teaching Mode based on a decision tree classification model in the context of new
media. By integrating traditional and online teaching methods, Huang's model aims to provide a comprehensive
and interactive learning experience for Chinese language learners. This research contributes to innovative
approaches to language education and highlights the potential of blended teaching models in enhancing student
engagement and proficiency in foreign language learning. Zhang et al. (2022) develop tree-based machine
learning models to predict academic performance among bachelor students in an engineering department in
China. Their study investigates the factors influencing student success and provides insights into designing
personalized learning interventions to support student learning and achievement. By leveraging predictive
analytics, Zhang et al.'s research contributes to enhancing educational outcomes and promoting student success
in higher education settings. Zhang and Zhu (2024) explore English distance teaching using a Small Private
Online Course (SPOC) classroom and online mixed teaching mode. Their research investigates the effectiveness
of integrating synchronous and asynchronous learning activities in English language instruction, offering
insights into optimizing distance learning experiences for English learners. By examining the affordances and
challenges of online teaching modalities, Zhang and Zhu's study contributes to improving the quality and
accessibility of English education in virtual settings. Wu (2022) introduces an intelligent classroom learning
model for college English based on data mining technology in a mobile edge computing environment. This
innovative model utilizes data mining techniques to analyze student interactions and learning patterns, providing
personalized recommendations and feedback to enhance student engagement and comprehension. Wu's research
contributes to the development of intelligent learning systems that adapt to individual student needs and promote
effective language learning outcomes.

TS and Thandeeswaran (2024) conduct an empirical study on adapting video-based programming instruction
using a decision tree learning model. By analyzing student performance and feedback, their research explores
the effectiveness of instructional videos in teaching programming concepts and identifies factors influencing
student learning outcomes. This study contributes to understanding the role of multimedia resources in
facilitating student understanding and engagement in programming education. Huang and Swanto (2023)
investigate college students' classroom learning experiences based on informatization to promote English
education in China. Through qualitative research methods, they examine the impact of technological integration
on teaching and learning practices in English classrooms, offering insights into effective strategies for
leveraging technology to enhance language education. Huang and Swanto's study contributes to the
advancement of English education in China and informs instructional practices for integrating technology in
language classrooms. Yin (2023) applies data mining techniques based on an improved decision tree algorithm
to analyze English flipped classroom teaching. By examining student performance and engagement in flipped
learning environments, Yin's research aims to identify effective instructional strategies and optimize the
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implementation of flipped classroom models in English education. This study contributes to enhancing the
effectiveness and efficiency of flipped learning approaches in language education. Yujie et al. (2022) propose a
performance evaluation framework for college laboratories based on the fusion of decision tree and BP neural
network models. Their research investigates the factors influencing laboratory performance and provides a
systematic approach to assessing the quality and effectiveness of laboratory education in higher education
institutions. By developing a comprehensive evaluation framework, Yujie et al.'s study contributes to promoting
excellence in laboratory instruction and enhancing student learning experiences. Zhou (2022) presents an
evaluation method for assessing the quality of online and offline mixed teaching in English education based on a
three-dimensional teaching framework. By considering multiple dimensions of teaching effectiveness, including
instructional design, delivery, and assessment, Zhou's method offers a holistic approach to evaluating blended
teaching practices. This research contributes to advancing the understanding of effective teaching strategies in
blended learning environments and informs instructional practices for optimizing teaching and learning
outcomes.

Foung, Kohnke, and Chen (2024) conduct a seven-year data analytics study to predict student success in a Hong
Kong University English course based on self-regulated behaviors. Through longitudinal analysis of student
data, their research identifies key predictors of academic achievement and offers insights into promoting student
success through self-regulated learning strategies. This study contributes to enhancing student support services
and promoting academic excellence in English education. The findings from these studies offer valuable insights
into the design and implementation of effective teaching strategies, the integration of technology in language
instruction, and the promotion of student success in English education. Moreover, they highlight the importance
of personalized learning experiences, adaptive instructional approaches, and data-driven decision-making in
enhancing the quality and effectiveness of college English courses.

3. Blended Teaching Model

The Blended Teaching Model integrates traditional face-to-face instruction with online learning components,
creating a versatile and interactive educational approach. This model can be mathematically represented as:

EBT = w1EF2F + w2EOL (1)

EBT represents the overall effectiveness of the Blended Teaching Model, EF2F denotes the effectiveness of
face-to-face instruction, and EOL signifies the effectiveness of online learning components. The weights wl and
w2 represent the relative importance of each component, which can be determined through empirical analysis or
stakeholder input. The effectiveness of face-to-face instruction (2EF2F) encompasses various factors such as
teacher-student interaction, group dynamics, and hands-on activities. It can be expressed as:

Epr = Xisi(w; X F2F) 2

Where 2Fi represents the effectiveness of each individual factor, and wi denotes its corresponding weight.
Similarly, the effectiveness of online learning components (EOL) includes factors such as multimedia resources,
virtual discussions, and interactive exercises. It can be formulated as:

Eo, = X, (w; x OL;) ®)

Where OLj represents the effectiveness of each online component, and wj signifies its respective weight. The
Blended Teaching Model allows for the customization of instructional methods and resources based on the
specific needs and preferences of students and educators. By leveraging the strengths of both face-to-face and
online learning, this model enhances student engagement, promotes active learning, and accommodates diverse
learning styles.

3.1 Hybrid Genetic Blended Teaching with Decision Tree (HGBT-DT)

The Hybrid Genetic Blended Teaching with Decision Tree model leverages the evolutionary optimization
capabilities of genetic algorithms to adaptively adjust the weights assigned to each component, thereby
maximizing overall teaching effectiveness. By dynamically optimizing instructional methods based on real-time
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student data and feedback, this model enhances student engagement, promotes personalized learning
experiences, and improves educational outcomes. Furthermore, the integration of decision tree algorithms
enables the identification of effective teaching strategies tailored to individual student needs and preferences.
The HGBT-DT model represents a sophisticated and adaptive approach to blended teaching that optimizes
learning outcomes and enhances the quality of education.The Hybrid Genetic Blended Teaching with Decision
Tree (HGBT-DT) model offers a novel approach to optimizing the learning effectiveness of English teaching by
integrating genetic algorithms and decision trees.
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Figure 1: Blended Teaching Model

The figure 1 illustrates the blended teaching model for the evaluation of teaching effectiveness. The
effectiveness of this model (EHGBT—DT) can be expressed as a combination of the effectiveness of the Blended
Teaching Model (EBT) and the effectiveness of the Decision Tree algorithm (EDT):

EHGBT — DT = wlEBT + w2EDT 4)

Here, wl and w2 represent the weights assigned to each component, reflecting their relative importance in
enhancing learning outcomes. These weights are dynamically adjusted through the genetic algorithm to optimize
the overall effectiveness of the model. The effectiveness of the Blended Teaching Model (EBT) is derived from
its components, including face-to-face instruction and online learning. It can be represented as:

EBT = w3EF2F + w4EOL (5)

Where EF2F represents the effectiveness of face-to-face instruction, EOL denotes the effectiveness of online
learning, and w3 and w4 are the weights assigned to each component. Similarly, the effectiveness of the
Decision Tree algorithm (EDT) is determined by its ability to analyze student data and optimize teaching
strategies. It can be formulated as:

EDT = ¥, (wi x DTi) (6)

Where DTi represents the effectiveness of each decision tree-based teaching strategy, and wi denotes its
corresponding weight. The HGBT-DT model dynamically adjusts the weights assigned to each component
through the genetic algorithm, optimizing the overall learning effectiveness of English teaching. By leveraging
the adaptive capabilities of genetic algorithms and the analytical power of decision trees, this model tailors
teaching strategies to individual student needs and preferences, thereby enhancing student engagement and
learning outcomes in English education. Additionally, the integration of decision tree algorithms enables the

1849



J. Electrical Systems 20-6s (2024): 1845-1856

identification of effective instructional methods and personalized interventions, further contributing to the
improvement of English teaching effectiveness.

4, Hybrid Decision Tree Process for the College English

The Hybrid Decision Tree Process for College English integrates decision tree algorithms with traditional
teaching methods to optimize learning outcomes. Mathematically, the effectiveness of this process (EHDT) can
be represented as a combination of the effectiveness of the Decision Tree algorithm (EDT) and the effectiveness
of traditional teaching (ETrad): Similarly, the effectiveness of traditional teaching methods (ETrad)
encompasses various factors such as instructor expertise, class dynamics, and curriculum design. It can be
formulated as:

ETrad = ¥, (wj X Trad)) )

Where Tradj represents the effectiveness of each traditional teaching method, and wj signifies its respective
weight. The Hybrid Decision Tree Process leverages the analytical power of decision trees to identify effective
teaching strategies tailored to individual student needs. By integrating data-driven insights with traditional
teaching approaches, this process optimizes learning experiences and enhances student engagement in College
English courses. Moreover, the flexibility of decision tree algorithms allows for adaptive teaching methods that
evolve based on real-time student performance and feedback. The Hybrid Decision Tree Process for College
English represents an innovative approach to enhancing teaching effectiveness by integrating data-driven
decision-making with traditional instructional methods. In this process, decision tree algorithms are employed to
analyze student data, such as performance metrics, learning preferences, and engagement levels, to identify
patterns and trends that inform teaching strategies. The decision tree algorithm works by recursively partitioning
the data based on various attributes or features, such as student demographics, prior academic performance, or
learning styles. This results in a tree-like structure where each node represents a decision point based on specific
criteria, and each branch represents a possible outcome or action. By analyzing historical data and identifying
the most influential factors contributing to student success, the decision tree algorithm can generate actionable
insights for instructional planning and delivery. The process of propsoed HGBT-DT model for the teaching
assessment in presented in Figure 2.
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Figure 2:Belended Teaching model with HGBT-DT

Decision tree analysis may reveal that students with a visual learning style tend to perform better when
presented with multimedia materials, while auditory learners benefit more from interactive discussions or verbal
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explanations. Armed with this knowledge, instructors can tailor their teaching methods to accommodate diverse
learning styles and preferences, thereby enhancing student engagement and comprehension. the Hybrid Decision
Tree Process does not replace traditional teaching methods but rather complements them by providing evidence-
based guidance for instructional decision-making. Experienced educators can leverage the insights generated by
decision tree analysis to design more targeted and effective lesson plans, assessments, and interventions. By
integrating data-driven insights with their pedagogical expertise, instructors can create a more dynamic and
adaptive learning environment that meets the individual needs of students.

Algorithm 1: Hybrid Genetic Decision Tree Model

# Step 1: Data Collection
# Gather relevant data on student performance, demographics, learning preferences, etc.
# Step 2: Preprocessing
# Clean and preprocess the data (e.g., handle missing values, encode categorical variables)
# Step 3: Train Decision Tree Model
decision_tree_model = TrainDecisionTree(data)
# Step 4: Generate Teaching Strategies
teaching_strategies = GenerateTeachingStrategies(decision_tree_model)
# Step 5: Traditional Teaching
# Implement traditional teaching methods based on expertise and curriculum
# Step 6: Adaptive Teaching
for each student in class:
# Step 6.1: Gather Student Data
student_data = GatherStudentData(student)
# Step 6.2: Predict Teaching Strategy using Decision Tree
predicted_strategy = PredictTeachingStrategy(decision_tree_model, student_data)
# Step 6.3: Implement Predicted Teaching Strategy
ImplementTeachingStrategy(predicted_strategy)
# Step 7: Evaluation and Feedback
# Collect feedback from students and assess the effectiveness of teaching strategies
# Step 8: Iterative Improvement
# Use feedback and evaluation results to refine decision tree model and teaching strategies

8. Simulation Environment

A simulation environment for educational purposes provides a virtual platform where educators and researchers
can model, experiment, and analyze various teaching and learning scenarios. This environment typically
incorporates simulated classrooms, students, and teaching materials to mimic real-world educational settings.
Through the use of simulation software or platforms, educators can explore different instructional methods,
assess their effectiveness, and make data-driven decisions to improve teaching practices. In a simulation
environment, educators can create customizable scenarios tailored to specific learning objectives, student
demographics, and subject matter. They can manipulate variables such as class size, student characteristics, and
teaching resources to observe their impact on learning outcomes. By simulating different teaching strategies,
educators can gain insights into their efficacy, identify potential challenges, and explore innovative approaches
to instruction.

Table 1: Simulation Setting for HGBT-DT

Setting Value
Class Size 30
Student Demographics Age: 18-22; Gender: 50% Male, 50% Female
Teaching Method Blended Learning
Learning Materials Textbooks, Online Modules
Assessment Type Quizzes, Assignments
Classroom Environment Seating arrangement: Rows; Lighting: Bright
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Student Engagement Level | High
Learning Outcomes Improved Language Proficiency, Critical Thinking Skills
Duration 10 weeks
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Figure 3: Blended Teaching with HGBT-DT

In figure 3 and Table 1 presents the simulation setting for the Hybrid Genetic Blended Teaching with Decision
Tree (HGBT-DT) model, outlining key parameters and numerical values used to simulate the educational
environment. The class size is set at 30 students, representing a typical classroom size for college-level courses.
Student demographics are characterized by an age range of 18 to 22 years, with a gender distribution of 50%
male and 50% female, reflecting a diverse student population. The chosen teaching method is Blended Learning,
combining face-to-face instruction with online modules to cater to different learning styles and preferences.
Learning materials include textbooks and online modules, providing students with diverse resources to support
their learning. Assessment methods consist of quizzes and assignments, allowing for both formative and
summative evaluation of student progress. The classroom environment features a seating arrangement in rows
and bright lighting, creating a conducive atmosphere for learning. Student engagement level is set to high,
indicating active participation and involvement in the learning process. The desired learning outcomes include
improved language proficiency and critical thinking skills, aligning with the objectives of College English
education. The simulation duration is set at 10 weeks, representing a typical academic term or semester.

8. Results and Discussion

In this section, we present the results of implementing the Hybrid Genetic Blended Teaching with Decision Tree
(HGBT-DT) model in the College English education context and discuss their implications. The application of
the HGBT-DT model yielded promising outcomes, as evidenced by improvements in student learning outcomes
and engagement levels. Firstly, the implementation of blended learning methods, combined with decision tree-
based adaptive teaching strategies, resulted in enhanced language proficiency among students. By integrating
traditional face-to-face instruction with online modules, students had access to a diverse range of learning
materials and interactive resources, fostering a deeper understanding of English language concepts and skills.
Additionally, the adaptive nature of the decision tree algorithm allowed instructors to tailor teaching approaches
to individual student needs, leading to more personalized learning experiences and improved student outcomes.

Table 2: Optimization Score with HGBT - DT

Generation | Best Fitness Score | Average Fitness Score
1 0.75 0.65
2 0.80 0.68
3 0.85 0.70
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Figure 4: HGBT-DT Optimization with Teaching

In figure 4 and Table 2 presents the optimization scores achieved through the application of the Hybrid Genetic
Blended Teaching with Decision Tree (HGBT-DT) model over multiple generations. Each row represents a
different generation of the genetic algorithm, with columns indicating the best fitness score attained in that
generation and the average fitness score across the entire population. The best fitness score represents the
highest level of optimization achieved by the model in terms of improving student learning outcomes, while the
average fitness score provides a measure of the overall performance of the population of solutions generated by
the genetic algorithm. The results demonstrate a clear trend of improvement in both the best and average fitness
scores as the generations progress. In the initial generation, the best fitness score is 0.75, indicating a moderate
level of optimization, while the average fitness score is 0.65. However, as the algorithm iterates through
successive generations, the optimization scores steadily increase, reaching a peak of 0.90 for the best fitness
score and 0.75 for the average fitness score in the fifth generation. These findings suggest that the HGBT-DT
model effectively leverages genetic algorithms to optimize teaching strategies and improve student learning
outcomes in a blended teaching environment. By iteratively refining and selecting the most effective teaching
approaches based on student data and performance, the model achieves increasingly higher levels of
optimization over multiple generations. These optimization scores provide valuable insights into the efficacy of
the HGBT-DT model and its potential to enhance teaching practices and student outcomes in College English
education.

Table 3: Decision tree score with HGBT - DT

Node | Splitting Criterion | Splitting VValue | Number of Samples | Gini Impurity
1 Age <30 30 100 0.4

2 Gender = Female Female 60 0.3

3 Age <25 25 40 0.2

4 Gender = Male Male 40 0.25

5 Age <28 28 20 0.1
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Figure 5: Decision Tree classification with HGBT-DT

In figure 5 and Table 3 presents the decision tree scores obtained through the application of the Hybrid Genetic
Blended Teaching with Decision Tree (HGBT-DT) model. Each row represents a different node in the decision
tree, with columns indicating the splitting criterion used at each node, the corresponding splitting value, the
number of samples that satisfy the splitting criterion, and the Gini impurity of the node.

The splitting criterion represents the feature and condition used to partition the data at each node. For example,
in the first node, the splitting criterion is "Age < 30", indicating that the data is split based on whether the
student's age is less than or equal to 30 years. The splitting value specifies the threshold value of the feature used
for the split. The number of samples column indicates the count of observations that satisfy the splitting
criterion at each node. For instance, in the first node, there are 100 samples where the age is less than or equal to
30 years. The Gini impurity column measures the impurity or randomness of the samples at each node. A lower
Gini impurity indicates a more homogeneous set of samples, while a higher Gini impurity suggests greater
diversity among the samples. For example, in the last node, the Gini impurity is 0.1, indicating a relatively
homogeneous set of samples where the age is less than or equal to 28 years.

Table 4: Performance of Students with HGBT - DT

Student ID | Pre-test Score | Post-test Score | Improvement | Predicted Teaching Strategy
001 65 78 +13 Online Module

002 72 85 +13 Face-to-Face Instruction

003 60 75 +15 Online Module

004 68 82 +14 Face-to-Face Instruction

005 75 88 +13 Online Module

Pre-test and Post-test Scores by Student

B Pre-test Score
W Post-test Score

Scores

> <
§ ¥ §
Student ID

Figure 6: HGBT-DT for evaluation in students
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Table 4 provides an overview of the performance of students who participated in the Hybrid Genetic Blended
Teaching with Decision Tree (HGBT-DT) model. Each row represents a different student, identified by their
unique student ID, and includes their pre-test score, post-test score, improvement, and the predicted teaching
strategy recommended by the decision tree algorithm. The pre-test score indicates the student's initial
performance level before the intervention, while the post-test score represents their performance after
completing the teaching program. The improvement column shows the difference between the post-test score
and the pre-test score, reflecting the extent of improvement achieved by each student as a result of the
intervention. For example, Student 001 had a pre-test score of 65 and a post-test score of 78, resulting in an
improvement of +13 points. The decision tree algorithm predicted that this student would benefit most from the
"Online Module" teaching strategy.

Similarly, Student 002 had a pre-test score of 72 and a post-test score of 85, with an improvement of +13 points.
The decision tree algorithm recommended the "Face-to-Face Instruction™ strategy for this student. Overall, these
results demonstrate the effectiveness of the HGBT-DT model in guiding instructional decisions and improving
student learning outcomes. By analyzing students' pre-test scores and characteristics, the decision tree algorithm
identifies personalized teaching strategies tailored to individual student needs, leading to measurable
improvements in performance. These findings highlight the potential of the HGBT-DT model to enhance
teaching practices and optimize student learning experiences in a blended teaching environment.

8. Conclusion

The Hybrid Genetic Blended Teaching with Decision Tree (HGBT-DT) model represents a promising approach
to enhancing teaching practices and optimizing student learning outcomes in College English education.
Through the integration of genetic algorithms, blended teaching methods, and decision tree algorithms, the
HGBT-DT model offers a dynamic and personalized learning experience tailored to individual student needs.
Our study demonstrates that the HGBT-DT model effectively identifies optimal teaching strategies based on
student characteristics and performance data, leading to significant improvements in language proficiency and
critical thinking skills among students. The iterative optimization process, as evidenced by the increasing scores
in optimization and decision tree analyses, highlights the model's ability to adapt and refine teaching approaches
over time. Additionally, the personalized recommendations provided by the decision tree algorithm enable
educators to make data-driven decisions and address the diverse learning needs of students effectively.
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