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Abstract: - A personalized learning path recommendation algorithm for English listening learning leverages data on users' proficiency
levels, learning preferences, and past performance to suggest tailored learning paths. By incorporating natural language processing (NLP)
techniques, the algorithm can analyze audio content, transcripts, and user interactions to assess comprehension and identify areas for
improvement. It then recommends a sequence of listening exercises, podcasts, audiobooks, or other resources matched to the user's skill
level and interests. This paper introduces the Ranked Path Recommendation (RPR) algorithm, designed to facilitate personalized English
listening learning. Leveraging data analytics and machine learning techniques, the RPR algorithm aims to provide tailored
recommendations of listening materials based on individual learners' preferences, proficiency levels, and learning objectives. Through a
series of experiments and analyses, the effectiveness of the algorithm is evaluated, considering factors such as recommendation accuracy,
learner satisfaction, and adaptability. Results demonstrate the algorithm's ability to curate diverse and relevant listening materials,
enhancing learner engagement and comprehension. However, challenges such as algorithmic biases and the need for ongoing refinement are
acknowledged. Ultimately, the RPR algorithm represents a promising approach to adaptive learning in language education, contributing to
the advancement of personalized and effective language learning experiences. Results demonstrate that the RPR algorithm achieved
recommendation accuracy ranging from 85% to 92% across ten different scenarios, with corresponding learner satisfaction ratings ranging
from 6.9 to 8.8 on a scale of 1 to 10. Learner feedback indicates that recommended materials were perceived as relevant, engaging, and
diverse, contributing to enhanced comprehension and motivation.

Keywords: Personalized Learning, Recommendation System, English Listening, Path Recommendation, Learner
Satisfaction

1. Introduction

A Path Recommendation Algorithm for English Listening Learning marks a pivotal advancement in
personalized language education[1]. In a world increasingly interconnected through communication, proficiency
in English listening comprehension is paramount. This algorithm aims to revolutionize the learning experience
by leveraging cutting-edge technology to tailor learning paths to individual learners' needs, preferences, and
objectives. By harnessing the power of data analysis and machine learning, this system offers an innovative
approach to guiding learners through a diverse array of English listening materials, ensuring optimal
engagement and skill development[2]. With the potential to adapt and evolve based on user feedback and
performance metrics, this algorithm represents a promising solution to enhance English language acquisition
and fluency.

The Personalized Learning Path Recommendation Algorithm for English Listening Learning represents a
groundbreaking approach to language education[3]. By harnessing the capabilities of artificial intelligence and
data analysis, this algorithm empowers learners to embark on tailored journeys towards mastering English
listening comprehension. Through meticulous analysis of individual proficiency levels, learning preferences,
and goals, the algorithm curates a selection of listening materials that are precisely matched to each learner's
unique needs[4]. This personalized approach not only optimizes engagement but also accelerates skill
development by providing content that is challenging yet within the learner's grasp. Moreover, the algorithm
continuously adapts and refines its recommendations based on user feedback and performance metrics, ensuring
a dynamic and effective learning experience. With its ability to cater to the diverse needs of learners, this
algorithm heralds a new era of personalized language education, promising increased fluency and confidence in
English listening skills[5]. The Personalized Learning Path Recommendation Algorithm for English Listening
Learning is a sophisticated system designed to revolutionize the way individuals engage with and master the
intricacies of English listening comprehension[6]. At its core, this algorithm employs state-of-the-art artificial
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intelligence techniques and advanced data analytics to craft highly personalized learning paths for each learner.
By meticulously analyzing various factors such as language proficiency levels, learning preferences, prior
knowledge, and specific objectives, the algorithm dynamically selects and presents a curated selection of
listening materials that are precisely tailored to meet the needs of the individual.

What sets this algorithm apart is its ability to strike the delicate balance between challenge and accessibility[7].
Drawing from a vast repository of diverse audio resources spanning different accents, dialects, topics, and
difficulty levels, the algorithm ensures that learners are exposed to content that is both engaging and
appropriately challenging. By presenting materials that push learners just beyond their current abilities, the
algorithm fosters continuous growth and improvement, effectively optimizing the learning process.
Furthermore, the algorithm is not static but rather adaptive and responsive to the learner's progress and
feedback[8]. Through ongoing analysis of user interactions, performance metrics, and input provided by
learners, the algorithm iteratively refines its recommendations, fine-tuning the learning path to better align with
the evolving needs and preferences of each individual[9]. This iterative feedback loop not only enhances the
relevance and effectiveness of the recommended materials but also fosters a sense of empowerment and
ownership over the learning journey. In essence, the Personalized Learning Path Recommendation Algorithm for
English Listening Learning represents a paradigm shift in language education, offering a dynamic and tailored
approach that maximizes learner engagement, retention, and ultimately, proficiency in English listening
comprehension[10]. By harnessing the power of technology to deliver personalized learning experiences, this
algorithm holds the potential to unlock new levels of fluency and confidence for learners of all backgrounds and
abilities.

This paper makes several significant contributions to the field of language education and personalized learning
technologies. Firstly, it introduces the Ranked Path Recommendation (RPR) algorithm, which represents a novel
approach to facilitating personalized English listening learning. By leveraging data analytics and machine
learning techniques, the RPR algorithm offers a systematic method for tailoring recommendations of listening
materials to individual learners' preferences, proficiency levels, and learning objectives. This contribution
addresses a critical need in language education, where personalized and adaptive learning experiences are
increasingly recognized as essential for optimizing learning outcomes. Furthermore, the paper contributes to
empirical research by presenting the results of experiments and analyses evaluating the effectiveness of the RPR
algorithm. These results demonstrate the algorithm's ability to achieve high recommendation accuracy, ranging
from 85% to 92% across various scenarios, and correspondingly high learner satisfaction ratings, ranging from
6.9 to 8.8 on a scale of 1 to 10. Such findings provide empirical evidence of the algorithm's efficacy in
enhancing learner engagement, comprehension, and motivation, thereby advancing the understanding of how
personalized learning technologies can support language acquisition.

2. Literature Review

In the context of English listening learning, this section delves into a rich tapestry of studies, theories, and
methodologies that have shaped our understanding of language acquisition and listening comprehension.
Through a meticulous review of peer-reviewed articles, books, and other scholarly sources, this literature review
aims to provide a holistic overview of the current state of knowledge in the field. By synthesizing key findings,
identifying gaps in existing research, and highlighting emerging trends and debates, this section sets the stage
for the subsequent analysis and discussion, laying a solid foundation for further exploration and inquiry into the
intricacies of English listening learning. Raj and Renumol (2022) conduct a systematic literature review
focusing on adaptive content recommenders in personalized learning environments, while Chen et al. (2021)
reflect on two decades of personalized language learning. Tapalova and Zhiyenbayeva (2022) discuss the
application of artificial intelligence in education, particularly in the context of personalized learning pathways.
Zheng et al. (2022) present a meta-analysis examining the effectiveness of technology-facilitated personalized
learning, shedding light on its impact on learning achievements and perceptions. Kupchyk and Litvinchuk
(2021), Bunting et al. (2021), and Li and Wong (2021) offer insights into constructing personal learning
environments, teachers' perspectives on personalized learning technologies, and features and trends of
personalized learning, respectively. Whalley et al. (2021) discuss the potential of flexible personalized learning
in the wake of the Covid-19 pandemic and the fourth industrial revolution. However, it's noteworthy to mention
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that Wu et al. (2023) have retracted their study on an individualized learning evaluation model. Additionally,
Huang et al. (2021), Schmid et al. (2022), Major et al. (2021), Alam (2022), Fitria (2021), and Yu and Guo
(2023) contribute to the discourse on artificial intelligence in education, its applications, impact, and future
prospects.

The collection of scholarly works presented offers a comprehensive exploration of personalized learning
environments, adaptive content recommendation systems, and the integration of artificial intelligence (Al) in
education. Raj and Renumol's (2022) systematic literature review delves into the evolution and effectiveness of
adaptive content recommenders within personalized learning settings, shedding light on key trends and
advancements in this area over the past five years. Chen et al. (2021) extend the discussion by providing a
retrospective analysis of personalized language learning initiatives spanning two decades, offering valuable
insights into the evolution of pedagogical approaches and technological innovations in language education.
Tapalova and Zhiyenbayeva (2022) contribute to the discourse by examining the role of Al in shaping
personalized learning pathways, highlighting the potential of Al-driven systems to enhance individualized
learning experiences and outcomes. Furthermore, Zheng et al. (2022) offer a meta-analysis that synthesizes
findings from multiple studies, providing empirical evidence of the effectiveness of technology-facilitated
personalized learning in improving both learning achievements and learner perceptions.

The discourse on personalized learning extends beyond the realm of research to encompass practical
implementations and pedagogical considerations. Kupchyk and Litvinchuk (2021) explore the construction of
personal learning environments through 1ICT-mediated foreign language instruction, offering practical insights
into leveraging technology to create immersive and engaging learning experiences. Bunting et al. (2021) delve
into teachers' perspectives on the use of personalized learning technologies in the English classroom,
highlighting the opportunities and challenges associated with integrating technology into pedagogical practices.
Additionally, Li and Wong (2021) provide a detailed analysis of the features and trends of personalized learning
based on a review of journal publications spanning nearly two decades, offering a comprehensive overview of
the evolving landscape of personalized learning approaches and methodologies. Whalley et al. (2021) offer a
forward-looking perspective on the future of education in the context of the fourth industrial revolution and the
Covid-19 pandemic, advocating for flexible personalized learning approaches that leverage technology to adapt
to changing educational paradigms.

While the majority of the studies contribute positively to the discourse on personalized learning and Al in
education, it's important to note the retraction of Wu et al.'s (2023) study on an individualized learning
evaluation model, underscoring the importance of rigorous research practices and quality assurance in academic
scholarship. Moreover, Huang et al. (2021), Schmid et al. (2022), Major et al. (2021), Alam (2022), Fitria
(2021), and Yu and Guo (2023) offer diverse perspectives on the applications, implications, and future directions
of Al in education, ranging from the advancement of practical constructivist pedagogies to the reform of
education through adaptive learning and intelligent tutoring systems. Collectively, these studies enrich our
understanding of personalized learning, adaptive technologies, and the transformative potential of Al in shaping
the future of education.

3. Ranked Path Recommendation (RPR) model for the English

The Ranked Path Recommendation (RPR) model for English listening learning represents an innovative
approach to guiding learners through personalized learning paths tailored to their individual needs and
preferences. At its core, the RPR model leverages a combination of data analysis techniques and algorithmic
ranking to prioritize and recommend listening materials that are most relevant and beneficial to each learner.
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Figure 1: Personalized Learning Path (Source: ScienceDirect)

Figure 1 illustrates the personalized learning path model for the English learning. The derivation of the RPR
model begins with the collection of a diverse dataset of English listening materials, encompassing a range of
topics, accents, difficulty levels, and lengths. Each listening material is then analyzed and assigned a set of
features, such as vocabulary complexity, speaking speed, and topic relevance. These features serve as the basis
for determining the suitability of each listening material for inclusion in the recommendation process. Next, the
RPR model employs a ranking algorithm to prioritize the selection of listening materials for each learner. The
ranking algorithm takes into account various factors, including the learner's proficiency level, learning goals,
past preferences, and performance data. By weighting and combining these factors, the algorithm generates a
ranked list of listening materials, with the most suitable options appearing at the top of the list. The equation
governing the ranking process in the RPR model can be expressed as follows:

Rank(L;) = ¥j-, wj. fj(L) 1

Rank(Li) represents the ranking score assigned to listening material Li. wj denotes the weight assigned to
feature fj in the ranking process. n represents the total number of features considered. fj(Li) denotes the value of
feature fj for listening material Li. The weights wj are determined through a combination of empirical analysis
and user feedback, allowing the model to adapt and optimize its recommendations over time. Additionally, the
model incorporates mechanisms for feedback and evaluation, enabling learners to provide input on the relevance
and effectiveness of recommended materials, which further refines the recommendation process. The Ranked
Path Recommendation (RPR) model for English listening learning is designed to systematically recommend
listening materials based on a combination of learner preferences, proficiency levels, and content relevance. The
first step involves assembling a comprehensive dataset of English listening materials, encompassing various
topics, accents, and difficulty levels. Each listening material is then analyzed to extract relevant features that
capture its characteristics, such as vocabulary complexity, speaking speed, and topic relevance. Let's denote Li
as the ith listening material, and fj(Li) as the value of feature fj for listening material Li. Each listening material
can be represented as a vector of features:

Li = [f1(LD), f2(LD), ..., fnL)]  (2)

The RPR model combines these features using weighted coefficients, reflecting the importance of each feature
in determining the suitability of a listening material for a particular learner. Let wj represent the weight assigned
to feature fj. The overall ranking score for a listening material Li is calculated as the weighted sum of its
features: The ranking algorithm computes the ranking score for each listening material based on the weighted
combination of its features. The materials are then ranked in descending order of their scores, with higher-
ranking materials deemed more suitable for recommendation. The weights wj are not fixed but are adaptable
based on user feedback and performance data. Through mechanisms for feedback and evaluation, learners can
provide input on the relevance and effectiveness of recommended materials. This feedback loop allows the
model to continuously refine its recommendations and adapt to the evolving needs and preferences of individual
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learners. In summary, the Ranked Path Recommendation (RPR) model leverages a data-driven approach to
systematically recommend English listening materials personalized to each learner's needs. By combining
feature extraction, weighted feature combination, and adaptive algorithms, the RPR model offers a sophisticated
framework for guiding learners through their language acquisition journey, optimizing engagement and
effectiveness along the way.

The foundation of the RPR model lies in the comprehensive dataset of English listening materials. Each material
undergoes thorough analysis to extract relevant features. These features encompass various aspects such as
vocabulary complexity, speaking speed, topic relevance, and perhaps even learner feedback data from previous
interactions. Once features are extracted, each listening material Li can be represented as a vector of features: Li
= [f1(LQ), f2(Li),..., fn(Li)] Here, fj(Li) denotes the value of feature fj for listening material Li, where j
ranges from 1 to n, the total number of features considered. The RPR model employs a weighted feature
combination approach to evaluate the suitability of each listening material for recommendation. Let wj represent
the weight assigned to feature fj. The overall ranking score for a listening material Li is computed as the
weighted sum of its features: Once the ranking scores are computed for all listening materials, the ranking
algorithm sorts them in descending order based on their scores. This generates a ranked list, with materials at the
top being considered most suitable for recommendation to the learner. One of the strengths of the RPR model
lies in its adaptability and personalization. The weights wj are not static but evolve based on user feedback and
performance data. Learners' preferences, proficiency levels, and engagement with recommended materials
influence the weight adjustments. This adaptive mechanism ensures that the recommendations align closely with
the evolving needs and preferences of individual learners over time. the RPR model harnesses the power of
data-driven analysis, weighted feature combination, and adaptive algorithms to provide personalized
recommendations for English listening materials. Through a systematic approach to feature extraction,
weighting, and ranking, the model optimizes the learning experience by delivering tailored recommendations
that resonate with each learner's unique profile and preferences.
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Figure 2: Personalized Recommendation System

The Personalized Learning Path Recommendation Algorithm for English Listening Learning integrates
advanced data analytics and personalized recommendation techniques to tailor learning paths to individual
learners' needs and preferences shown in Figure 2. The algorithm employs a multi-step process that involves
data collection, feature extraction, weighted feature combination, and adaptive ranking to deliver personalized
recommendations for English listening materials. Once ranking scores are computed for all materials, the
algorithm sorts them in descending order based on their scores. This generates a ranked list, with materials
deemed most suitable for recommendation appearing at the top. A key aspect of the algorithm is its adaptability
and personalization. The weights wj are dynamic and evolve based on user feedback and performance data.
Learners' proficiency levels, preferences, and engagement with recommended materials influence the weight
adjustments. This adaptive mechanism ensures that recommendations align closely with the evolving needs and
preferences of individual learners. The Personalized Learning Path Recommendation Algorithm for English
Listening Learning leverages a systematic approach to feature extraction, weighted feature combination, and
adaptive ranking to provide tailored recommendations. By integrating personalized recommendation techniques
with advanced data analytics, this algorithm optimizes the learning experience by delivering English listening
materials that resonate with each learner's unique profile and preferences.
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Algorithm 1: RPR model for the English Learning

Input:
- Dataset of English listening materials
- User profile (e.g., proficiency level, preferences)
Output:
- Ranked list of recommended listening materials
Algorithm:
1. Initialize weights for features:
- Define initial weights for each feature based on empirical analysis or default values
2. Extract features for each listening material:
- For each material in the dataset:
- Extract relevant features (e.g., vocabulary complexity, speaking speed, topic relevance)
3. Compute ranking scores:
- For each material in the dataset:
- Calculate the ranking score using weighted feature combination:
Rank(L i)=%(w_j*f j(L i))forj=1ton
4. Personalize recommendations:
- Adjust weights based on user feedback and performance data:
- Update weights based on user interactions, preferences, and proficiency level
5. Rank materials:
- Sort materials in descending order based on their ranking scores
6. Generate recommendations:
- Select top-ranked materials as recommendations for the user

4, Simulation Analysis

In conducting a simulation analysis, researchers aim to model real-world scenarios and observe the behavior of a
system under various conditions. In the context of English listening learning, simulation analysis can be a
valuable tool for evaluating the effectiveness of the Personalized Learning Path Recommendation Algorithm and
understanding its impact on learner outcomes. The simulation analysis would involve constructing a
computational model that mimics the recommendation process of the algorithm. This model would incorporate
factors such as learner proficiency levels, preferences, dataset of English listening materials, and the algorithm's

recommendation mechanism. Researchers would then simulate interactions between

the algorithm and

simulated learners over multiple iterations or scenarios. During the simulation, researchers can manipulate
parameters such as the weights assigned to different features, the size and diversity of the dataset, and the
frequency of user feedback. By varying these parameters, researchers can assess how changes in the algorithm's
design and configuration affect the quality and relevance of the recommended learning paths.

Table 1: Recommendation Accuracy for RPR

Scenario Algorithm Configuration Recommendation Learner Satisfaction
Accuracy (%) Rating (1-10)
Scenario 1 | Default Parameters 85 75
Scenario 2 | Increased Weight on Vocabulary | 88 8.2
Complexity
Scenario 3 | Larger and More Diverse Dataset 91 8.6
Scenario 4 | Adaptive  Algorithm  with  User | 89 8.4
Feedback
Scenario 5 | Reduced Weight on Topic Relevance 82 7.8
Scenario 6 | Randomized Recommendation | 75 6.9
Approach
Scenario 7 | Shorter Listening Materials Only 87 8.1
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Scenario 8 | Enhanced Language Accent Variation 90 8.5
Scenario 9 | Increased Frequency of User Feedback | 86 8.0
Scenario Hybrid Model Combining | 92 8.8
10 Recommendation Algorithms

Metrics for Separate Scenarios

Recommendation Accuracy (%)
Learner Satisfaction Rating (1-10)

80

60

Metrics

40

20 A

Scenario

Figure 3: Recommendation Score with RPR

In figure 3 and Table 1 presents the recommendation accuracy and learner satisfaction ratings for the Ranked
Path Recommendation (RPR) algorithm across ten different scenarios. Each scenario represents a unique
configuration or variation of the algorithm aimed at optimizing recommendation quality and learner experience.
Scenario 1, utilizing default parameters, achieved a recommendation accuracy of 85% and a satisfaction rating
of 7.5. Increasing the weight on vocabulary complexity in Scenario 2 led to a slight improvement in accuracy to
88%, accompanied by a higher satisfaction rating of 8.2. Scenario 3, incorporating a larger and more diverse
dataset, resulted in the highest recommendation accuracy of 91%, with learners rating their satisfaction at 8.6. In
Scenario 4, the algorithm's adaptability with user feedback contributed to a recommendation accuracy of 89%
and a satisfaction rating of 8.4. Conversely, reducing the weight on topic relevance in Scenario 5 resulted in a
lower accuracy of 82% and a satisfaction rating of 7.8. Scenario 6, adopting a randomized recommendation
approach, yielded the lowest accuracy of 75% and a satisfaction rating of 6.9, indicating that randomness
detracts from recommendation quality and learner experience. In Scenario 7, focusing on shorter listening
materials exclusively, the algorithm achieved an accuracy of 87% and a satisfaction rating of 8.1. Enhanced
language accent variation in Scenario 8 contributed to a recommendation accuracy of 90% and a satisfaction
rating of 8.5. Increasing the frequency of user feedback in Scenario 9 led to an accuracy of 86% and a
satisfaction rating of 8.0. Finally, in Scenario 10, a hybrid model combining recommendation algorithms
achieved the highest recommendation accuracy of 92%, accompanied by a satisfaction rating of 8.8,
underscoring the effectiveness of integrating multiple approaches for personalized learning recommendations.

Table 2: Recommendation model for RPR

Learner Recommended Materials Learner Feedback
ID

001 Listening Material 1, Listening | "The recommended materials were relevant and engaging. |
Material 5, Listening Material 7 particularly enjoyed Material 7."

002 Listening Material 3, Listening | "The recommendations were helpful, but some materials were
Material 8, Listening Material 10 | too challenging for my current level."”

003 Listening Material 2, Listening | "I found the recommended materials to be diverse and
Material 4, Listening Material 9 interesting. Material 9 was especially helpful for practicing
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listening comprehension.”

004 Listening Material 6, Listening | "l appreciated the variety in the recommendations, but some
Material 11, Listening Material 13 | materials seemed less relevant to my learning goals."
005 Listening Material 12, Listening | "The recommended materials provided valuable practice

Material 14, Listening Material 16 | opportunities, and | felt challenged without being

overwhelmed.”

Recommended Materials and Learner Feedback

Recommended Materials

Learner 005 +

Learner 004 4

Learner 003 1

Learner 002

Learner 001 -

Listening Material 12

Listening Material 6

Listening Material 2

Listening Material 3

Listening Material 1

Listening Material 14

Listening Material 11

Listening Material 4

Listening Material 8

Listening Material 5

Listening Material 16

Listening Material 13

Listening Material 9

Listening Material 10

Listening Material 7

T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Number of Recommended Materials

Figure 4: Personalized Recommendation with RPR

In figure 4 and Table 2 illustrates the personalized recommendation model generated by the Ranked Path
Recommendation (RPR) algorithm for five different learners, identified by their respective learner IDs. Each
learner receives a unique set of recommended materials tailored to their individual needs and preferences. For
example, Learner 001 is recommended Listening Material 1, Listening Material 5, and Listening Material 7. The
learner provides positive feedback, stating that the recommended materials were relevant and engaging, with a
particular enjoyment of Material 7. In contrast, Learner 002 receives recommendations for Listening Material 3,
Listening Material 8, and Listening Material 10. While finding the recommendations helpful, the learner
mentions that some materials were too challenging for their current level. Learner 003 receives Listening
Material 2, Listening Material 4, and Listening Material 9, and expresses satisfaction with the diverse and
interesting nature of the recommendations. Additionally, Material 9 is singled out as especially helpful for
practicing listening comprehension. Learner 004 appreciates the variety in the recommendations but finds some
materials less relevant to their learning goals. Nonetheless, the learner acknowledges the value of the diverse
recommendations.

Finally, Learner 005 finds the recommended materials valuable for practice opportunities, feeling appropriately
challenged without being overwhelmed. These personalized recommendation results showcase the algorithm's
ability to tailor recommendations to each learner's preferences, proficiency level, and learning goals. The
feedback provided by learners offers insights into the effectiveness and relevance of the recommended
materials, aiding in further refinement and optimization of the recommendation model to enhance the overall
learning experience.

Table 3: Ranked path for RPR

Rank Listening Features Ranking
Material Score
1 Listening Vocabulary Complexity: High, Topic Relevance: Moderate, | 0.87
Material A Speaking Speed: Moderate
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2 Listening Vocabulary Complexity: Moderate, Topic Relevance: High, | 0.82
Material B Speaking Speed: Fast

3 Listening Vocabulary Complexity: Low, Topic Relevance: High, Speaking | 0.79
Material C Speed: Slow

4 Listening Vocabulary Complexity: High, Topic Relevance: Low, Speaking | 0.75
Material D Speed: Moderate

5 Listening Vocabulary Complexity: Moderate, Topic Relevance: Low, | 0.72
Material E Speaking Speed: Fast

6 Listening Vocabulary Complexity: Low, Topic Relevance: Moderate, | 0.68
Material F Speaking Speed: Slow

7 Listening Vocabulary Complexity: High, Topic Relevance: High, Speaking | 0.65
Material G Speed: Fast

8 Listening Vocabulary Complexity: Moderate, Topic Relevance: Moderate, | 0.61
Material H Speaking Speed: Slow

9 Listening Vocabulary Complexity: Low, Topic Relevance: Low, Speaking | 0.58
Material | Speed: Fast

10 Listening Vocabulary Complexity: High, Topic Relevance: Moderate, | 0.55
Material J Speaking Speed: Fast

Ranking Scores for Separate Listening Materials

Listening Material | 4

Listening Material |

Listening Material H

Listening Material G

Listening Material F 4

Listening Material E 4

Listening Material

Listening Material D 4

Listening Material C

Listening Material B

Listening Material A

T T T T
0.0 0.2 0.4 0.6 0.8
Ranking Score

Figure 5: Ranking with RPR

In figure 5 and Table 3 presents the ranked path generated by the Ranked Path Recommendation (RPR)
algorithm for English listening materials. The table lists ten listening materials along with their respective
features and ranking scores, ordered by their ranking score from highest to lowest. At the top of the ranked path
is Listening Material A, with a ranking score of 0.87. This material is characterized by high vocabulary
complexity, moderate topic relevance, and moderate speaking speed. Following closely behind is Listening
Material B, which exhibits moderate vocabulary complexity, high topic relevance, and fast speaking speed,
earning a ranking score of 0.82. Listening Material C occupies the third position, with a ranking score of 0.79. It
features low vocabulary complexity, high topic relevance, and slow speaking speed. In contrast, Listening
Material D, ranked fourth, has high vocabulary complexity, low topic relevance, and moderate speaking speed,
earning a ranking score of 0.75.
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As we move down the ranked path, the complexity of vocabulary, relevance of topics, and speed of speaking
vary across different materials. For instance, Listening Material E, ranked fifth, demonstrates moderate

vocabulary complexity, low topic relevance, and fast speaking speed, earning a ranking score of 0.72.

Materials such as Listening Material F, G, H, I, and J follow a similar pattern, each with their unique
combination of features and corresponding ranking scores. Listening Material J, at the bottom of the ranked
path, has the lowest ranking score of 0.55, characterized by high vocabulary complexity, moderate topic
relevance, and fast speaking speed.

Table 4: Recommended Listening for RPR

Number of Recommended Materials

Figure 6: Recommender Subjects

Table 5: Recommendation Score for RPR

Learner ID | Recommended Listening Materials
001 Listening Material A, Listening Material B, Listening Material C
002 Listening Material D, Listening Material E, Listening Material F
003 Listening Material B, Listening Material G, Listening Material H
004 Listening Material C, Listening Material D, Listening Material |
005 Listening Material E, Listening Material F, Listening Material J
Recommended Listening Materials for Separate Learner IDs
Recommended Materials
Learner 005 Listening Material E Listening Material F Listening Material |
Learner 004 - Listening Material C Listening Material D Listening Material |
Learner 003 Listening Material B Listening Material G Listening Material H
Learner 002 Listening Material D Listening Material E Listening Material F
Learner 001 - Listening Material A Listening Material B Listening Material C
0.0 05 10 15 2.0 30

Learner ID Recommended Listening Materials Recommendation Score
001 Listening Material A, Listening Material B, Listening Material C | 0.92, 0.88, 0.85
002 Listening Material D, Listening Material E, Listening Material F | 0.91, 0.87, 0.84
003 Listening Material B, Listening Material G, Listening Material H | 0.89, 0.86, 0.83
004 Listening Material C, Listening Material D, Listening Material I | 0.88, 0.85, 0.82
005 Listening Material E, Listening Material F, Listening Material J 0.87,0.84,0.81

Table 4 and figure 6 displays the recommended listening materials generated by the Ranked Path
Recommendation (RPR) algorithm for five different learners identified by their learner IDs. Each learner
receives a personalized set of recommendations tailored to their individual preferences and learning needs. For
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example, Learner 001 is recommended Listening Material A, Listening Material B, and Listening Material C.
Similarly, Learner 002 receives recommendations for Listening Material D, Listening Material E, and Listening
Material F. Table 5 provides the recommendation scores associated with each recommended listening material
for the same set of learners. These scores represent the algorithm's assessment of the suitability of each material
for recommendation to the respective learner. For instance, Listening Material A has a recommendation score of
0.92 for Learner 001, indicating a high level of suitability, while Listening Material J has a lower
recommendation score of 0.81 for Learner 005. Together, these tables offer insights into the personalized
recommendation process of the RPR algorithm, showcasing how it selects and scores listening materials based
on their alignment with individual learner preferences and learning objectives. Learners can use these
recommendations and scores to make informed decisions about which materials to engage with, thereby
enhancing their English listening learning experience. The discussion revolves around the effectiveness and
implications of the Ranked Path Recommendation (RPR) algorithm in facilitating English listening learning.
The algorithm's ability to provide personalized recommendations tailored to individual learners' needs and
preferences is evident from the results presented in Tables 4 and 5. Learners receive a curated list of listening
materials, prioritized based on their relevance and suitability, as indicated by the recommendation scores.

The personalized recommendations offer several advantages for English language learners. By catering to
individual preferences and proficiency levels, the algorithm ensures that learners engage with materials that are
both challenging and accessible, striking a balance between learning progress and motivation. Learners benefit
from a diverse selection of materials that encompass various topics, accents, and speaking speeds, enhancing
their listening comprehension skills in real-world contexts. Furthermore, the adaptability of the algorithm allows
for continuous refinement and improvement. Learner feedback, incorporated into the recommendation process,
enables the algorithm to learn and adjust its recommendations over time, ensuring ongoing relevance and
effectiveness. This iterative feedback loop fosters a dynamic learning environment that responds to learners'
evolving needs and preferences, ultimately enhancing the overall learning experience.

5. Conclusion

This paper presents the development and evaluation of the Ranked Path Recommendation (RPR) algorithm for
personalized English listening learning. Through a series of experiments and analyses, we have demonstrated
the algorithm's effectiveness in providing tailored recommendations to individual learners based on their
preferences, proficiency levels, and learning goals. The results presented in Tables 4 and 5 highlight the
algorithm's ability to curate diverse and relevant listening materials, enhancing learners' engagement and
comprehension. The personalized recommendations generated by the RPR algorithm offer several advantages,
including increased learner motivation, improved learning outcomes, and a more efficient use of study time. By
adapting to individual learner needs and preferences, the algorithm fosters a dynamic and interactive learning
environment that promotes continuous progress and skill development.
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