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Abstract:

This work aims to utilize data mining techniques to analyze the factors influencing the transfer of learning outcomes in college
students' mental health courses. It explores the role of self-interpretation in indirectly promoting the transfer of learning
outcomes to daily life situations by influencing course satisfaction. Based on social cognitive theory and self-determination
theory, a theoretical model is developed to examine the relationships between self-interpretation, course satisfaction, and the
transfer of learning outcomes. The work utilizes a questionnaire survey method, randomly selecting 250 university students
from multiple domestic universities as the sample. Data are collected using a self-interpretation scale, a course satisfaction
questionnaire, and a learning outcomes transfer assessment tool. Statistical software is used for data analysis, including
descriptive statistics, correlation analysis, and path analysis to test the hypothesized relationships. The results show that self-
interpretation is significantly positively correlated with both course satisfaction and the transfer of learning outcomes.
Furthermore, self-interpretation plays a significant mediating role between course satisfaction and the transfer of learning
outcomes. Course satisfaction promotes the transfer of learning outcomes through both direct and indirect pathways (by
enhancing self-interpretation). Additionally, factors such as gender, age, and academic background are found to moderate these
relationships to some extent. This work provides empirical evidence for the design and teaching strategies of mental health
courses, emphasizing the importance of cultivating positive self-interpretation skills. The work also offers strategic guidance
for educators to enhance course satisfaction and promote knowledge transfer through data mining techniques.
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INTRODUCTION
Research Background and Motivations

As mental health issues among college students become increasingly prominent, mental health education plays an increasingly
important role in the higher education system. In recent years, a growing body of research has shown that mental health courses
not only help improve students' mental health levels but also have a positive impact on their academic performance and overall
quality of life. However, despite the achievements made by mental health courses in improving the psychological well-being of
college students, effectively transferring the learning outcomes from these courses to everyday life remains an urgent issue that
needs to be addressed [1-3]. In response, universities have widely implemented mental health education courses aimed at raising
students' mental health awareness and teaching coping strategies to support their overall development. However, existing
research lacks an in-depth exploration of how students engage in self-interpretation during these mental health courses—that is,
how they understand and interpret their inner experiences and external events—and how this self-interpretation influences course
satisfaction. Additionally, there is a gap in understanding how these factors further affect the transfer of learning outcomes,
meaning the ability to apply classroom knowledge to real-life situations. This work aims to fill this gap by examining the
relationships among students' self-interpretation in mental health courses, course satisfaction, and subsequent transfer of learning
outcomes. The goal is to provide empirical evidence to enhance the effectiveness of course design and to promote student mental
health.

To explore these relationships in depth, this work utilizes data mining techniques to analyze the factors influencing the transfer
of learning outcomes from mental health courses among college students. Data mining techniques, through the exploration and
analysis of large volumes of educational data, can reveal patterns and trends hidden within the data, thereby providing a scientific
basis for educational decision-making. The work collects data using a questionnaire survey method, including a self-
interpretation scale, a course satisfaction questionnaire, and a learning outcome transfer assessment tool. A random sample of
250 college students from multiple universities in China is selected. Data analysis employs descriptive statistics, correlation
analysis, and path analysis to verify the hypothesized relationships.
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Research Objectives

The objective of this work is to construct a theoretical model using data mining techniques to examine the relationships among
self-interpretation, course satisfaction, and the transfer of learning outcomes. Specifically, first, analyze the characteristics of
university students' self-interpretation in mental health courses. Second, assess the level of student satisfaction with mental health
courses. Third, explore how self-interpretation and course satisfaction jointly influence the transfer of learning outcomes. Fourth,
provide strategic recommendations for optimizing the design and teaching methods of mental health courses. This work aims to
provide empirical evidence for the design and teaching strategies of mental health courses, emphasizing the importance of
fostering positive self-interpretation skills. Additionally, the work intends to offer strategic guidance to educators on enhancing
course satisfaction to promote knowledge transfer using data mining techniques.

LITERATURE REVIEW

This section aims to review the worldwide relevant research on university students' mental health, self-interpretation theory,
course satisfaction, and the transfer of learning outcomes. By examining previous theoretical and empirical findings, it clarifies
the theoretical positioning and practical significance of the present study, and identifies gaps in the current research. In recent
years, the mental health issues of university students have become a key focus in educational psychology and higher education
research [4-6]. Innab et al. (2023) highlighted that academic pressure, interpersonal relationships, and uncertainty regarding
future career plans are major factors affecting university students' mental health [7]. Costello et al. (2022) found that university
students' psychological distress primarily manifests as anxiety, depression, and a lack of self-efficacy [8]. These studies
collectively emphasize the necessity of enhancing mental health education and support systems.

Self-interpretation theory emphasizes how individuals' interpretations of life events influence their psychological states [9-11].
In the field of mental health, self-interpretation is seen as a mediating mechanism that regulates mental health [12-14]. Ostrowski
etal. (2023) found a significant positive correlation between positive self-interpretation and lower levels of psychological distress
[15]. Lattie et al. (2019) examined the impact of self-interpretation styles on university students' stress responses, indicating that
positive self-interpretation could effectively alleviate stress and improve mental health [16].

Course satisfaction is an important indicator of educational quality. Factors such as course design, quality of teacher-student
interaction, and learning environment are widely considered key determinants of course satisfaction [17-19]. Kryshko et al.
(2023) pointed out that the practicality and interactivity of course content were crucial for enhancing satisfaction with online
courses. Due to the unique nature of mental health courses, the relevance of the content, innovative teaching methods, and the
professionalism of the instructors are considered significant factors affecting student satisfaction [20].

Learning outcomes transfer refers to how individuals apply the knowledge and skills acquired in the classroom to new contexts
[21-23]. In the field of mental health education, transferability is especially important as it directly relates to students' ability to
convert classroom learning into coping strategies for real-life situations [24-26]. Treloar et al. (2019) found that emotional
engagement and practical opportunities were key factors in promoting the transfer of mental health knowledge [27].

Although the aforementioned studies provide a rich theoretical and empirical foundation for understanding university students'
mental health, self-interpretation, course satisfaction, and learning outcomes transfer, there are still some gaps in the current
research. First, there is a lack of micro-level analysis on the process of self-interpretation in mental health courses, particularly
on how course design can promote positive self-interpretation. Next, while the relationship between course satisfaction and
learning outcomes transfer is widely recognized, empirical studies exploring self-interpretation as a mediating variable in this
relationship are scarce. Therefore, this work aims to fill these gaps through empirical analysis, providing more specific and
practical strategies to enhance the effectiveness of mental health courses and promote university students' mental health.

RESEARCH MODEL

This section aims to construct a theoretical model to systematically articulate the hypothesized relationships among self-
interpretation, course satisfaction, and the transfer of learning outcomes. It defines the research variables and their expected
pathways, providing a theoretical framework for subsequent empirical research.

First, overview of the Theoretical Framework. The research model is based on social cognitive theory, self-determination theory,
and learning transfer theory [28,29], considering the cognitive processing, emotional attitudes, and behavioral performance of
individuals. It is hypothesized that the design and implementation of mental health courses not only directly influence students'
learning experiences and satisfaction but also indirectly affect the transfer of learning outcomes to daily life contexts by
promoting positive self-interpretation.
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Second, definition of Research Variables. Self-Interpretation: it refers to how individuals understand and interpret their inner
experiences and external events, especially when engaging with the learning content and contexts of mental health courses. It
involves forming perceptions of one's own abilities, value, and sense of control [30]. Course Satisfaction: it reflects students'
overall satisfaction with the mental health course, including evaluations of course content, teaching methods, teacher-student
interactions, and other aspects [31]. Learning Outcomes Transfer: it refers to the ability of students to successfully apply the
knowledge, skills, and attitudes acquired in mental health courses to their daily lives, thereby improving their personal mental
health status and coping strategies [32].

Third, hypothesized Relationships. Table 1 outlines the construction of hypothesized relationships.

Table 1. Hypothesized Relationships Construction

Dimension Content

H1 (Relationship between Self- Positive self-interpretation is positively correlated with higher course satisfaction. It is
interpretation and Course expected that when students exhibit positive self-interpretation in mental health courses
Satisfaction) (such as viewing challenges as growth opportunities), they will have higher identification

and engagement with the course content, thereby increasing course satisfaction.
H2 (Relationship between Course  [Higher course satisfaction indicates stronger learning outcomes transfer ability. Based on
Satisfaction and Learning Outcomes social cognitive theory, when students are satisfied with the course, they are more likely

Transfer to actively absorb knowledge, enhance learning motivation, and consequently facilitate
the transfer of knowledge and skills.

H3 (Direct Impact of Self- Positive self-interpretation directly promotes the transfer of learning outcomes. Self-

interpretation on Learning interpretation can influence individuals' choice of learning strategies and self-efficacy,

Outcomes Transfer) enabling them to more effectively apply mental health knowledge when facing real-life
challenges.

H4 (Role of Self-interpretation as a [Self-interpretation mediates the relationship between course satisfaction and learning

Mediating Variable) outcomes transfer. This means that course satisfaction indirectly promotes the transfer of

learning outcomes by influencing students' self-interpretation. A positive course
experience enhances positive self-interpretation in students, thereby improving their
ability to apply classroom knowledge to real-life situations.

Fourth, research Model Diagram. This conceptual model diagram visually illustrates the hypothesized paths of H1 to H4,
including the direct and indirect relationships among self-interpretation, course satisfaction, and learning outcomes transfer, as
shown in Fig. 1 below:

Course satisfaction —

Direct influence

Self interpretation Indirect impact
;
Promote
Transfer of learning
outcomes

Figure 1. Research Model Framework
EXPERIMENTAL DESIGN AND PERFORMANCE EVALUATION
Datasets Collection

This work aims to comprehensively and accurately collect data on university students' self-interpretation, course satisfaction,
and learning outcomes transfer in mental health courses. It designs a comprehensive survey tool comprising three core
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components: a self-interpretation scale, a course satisfaction questionnaire, and a learning outcomes transfer assessment tool.
The questionnaire's design is based on relevant theories and scales mentioned in the previous literature review, ensuring its
scientific validity and effectiveness.

1) Design of the Self-Interpretation Scale: The self-interpretation scale aims to measure students' thinking patterns when facing
learning challenges and achievements in mental health courses [33]. The scale includes dimensions such as attribution styles
(internal vs. external attributions), emotional reactions (e.g., optimism, pessimism), self-efficacy, and locus of control. It adopts
a 5-point Likert scale ranging from "strongly disagree" to "strongly agree," ensuring sensitivity and discriminative power. The
scale design draws from attribution theory and related scales [34,35], with appropriate adjustments made to fit the characteristics
of university students in mental health courses.

2) Development of Course Satisfaction Questionnaire: The course satisfaction questionnaire aims to assess students' overall
satisfaction with the mental health course, including aspects such as course content, teaching methods, teacher-student
interactions, and classroom atmosphere. The questionnaire design follows the satisfaction assessment framework. It employs a
mixed-method design that includes closed-ended questions (using a 5-point scale to evaluate various indicators) and open-ended
questions (such as "What do you think needs the most improvement in the course?"). This is to gather both quantitative and
qualitative data, allowing for specific ratings and genuine feedback and suggestions from students.

3) Development of Learning Outcomes Transfer Assessment Tool: The learning outcomes transfer assessment tool aims to
measure the extent and effectiveness of students' application of mental health course knowledge in their daily lives. The
assessment tool comprises a self-report scale and situational simulation tests. The self-report scale focuses on aspects such as
knowledge application, skill transfer, attitude changes, requiring students to evaluate how they apply course content in specific
situations (dealing with exam stress and managing interpersonal relationships). Situational simulations are designed around
typical life or study scenarios, prompting students to describe how they would use their learned knowledge to solve problems in
these scenarios, thus assessing their actual transfer abilities. The development of this tool draws from learning transfer theory
[36] and integrates specific practices from mental health education.

4) Sample Selection and Data Collection: This work plans to select a sample of university students from different regions and
types of institutions through random sampling. Questionnaires are distributed using a combination of online platforms (electronic
survey platforms) and offline methods (paper-based surveys) to improve response rates and representativeness. Before collecting
data, ethical approval is obtained from the school's ethics review committee. All participants are fully informed and participate
voluntarily, ensuring the protection of participant privacy and data security.

Experimental Environment

In order to ensure the research representativeness and universality, this work adopts a rigorous strategy in selecting the
experimental environment, aiming to cover diverse regions, levels, and scales of higher education institutions, thereby ensuring
sample diversity. Specifically, the following points are key elements in the design of the experimental environment:

1) Criteria for selecting sample universities: First, based on the regional distribution of higher education in China, several
universities are selected from the eastern, central, and western regions to ensure geographical representation. Additionally,
considering that different types of higher education institutions may have varying needs and effects on students’ mental health
education, the work includes various institutions such as "Double First-Class" universities, regular undergraduate colleges, and
higher vocational colleges. It aims to cover student populations with different academic levels and educational goals.

2) Ensuring diversity of student samples: Within each selected university, a stratified random sampling method is employed to
ensure balanced distribution of samples across grades, majors, gender, and urban-rural backgrounds. Special attention is given
to specific groups (such as ethnic minority students, international students, and economically disadvantaged students) to ensure
their voices are reflected in the study, thereby enhancing the comprehensiveness and depth of the research results.

3) Standardization and flexibility in implementation environment: Although the experimental environment spans multiple
universities, during the data collection phase, all participating universities adhere to a unified operational process and standards.
For example, they use the same questionnaire version, and maintain consistent time windows for questionnaire distribution and
collection to ensure synchronicity and consistency in data collection. Meanwhile, considering the specific circumstances of
different universities, appropriate adjustments are made to the specific arrangements for data collection, such as distributing
guestionnaires according to the school's teaching schedule, without compromising data quality and research objectives.
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4) Integration of virtual and physical environments: Given the current trend of digital education, this work incorporates both
online and offline methods in data collection. Utilizing electronic survey platforms for online data collection is convenient and
efficient, reaching a more diverse student population, especially those who cannot physically visit campuses due to various
reasons. Simultaneously, traditional paper-based surveys are retained to ensure no omission of respondents due to technological
limitations or preferences for traditional methods, thereby ensuring comprehensive sample coverage.

Parameters Setting

To ensure the research scientific rigor, effectiveness, and reliability, this work has meticulously planned its parameter settings,
covering determination of sample size, selection of sampling methods, and preliminary planning of data analysis. Here are the
specific details:

1) Determination of sample size: The determination of sample size is based on statistic power analysis to ensure the statistical
significance of the research results. This work draws on experiences from similar studies [37,38]. Moreover, it considers the
expected effect sizes between independent and dependent variables, the desired statistical power (typically set at 0.80, indicating
an 80% probability of detecting true effects), the significance level (a usually set at 0.05), and anticipated complex relationships
among variables. Subsequently, this work preliminarily calculates the minimum required sample size based on these
considerations. In addition, considering potential dropout rates (such as incomplete questionnaires or invalid data), the actual
sample size is moderately increased by 10% to 20% over the theoretical calculation basis. This adjustment ensures sufficient
data support for the final analysis.

2) Selection of sampling methods: A combination of stratified random sampling and cluster sampling methods is employed.
Initially, the population is stratified based on characteristics such as university type (first-tier, second-tier, vocational colleges),
geographical region (eastern, central, western), student population size, ensuring representation from each stratum. Subsequently,
a random selection of a certain number of classes or departments within each stratum serves as the sampling units, followed by
random selection of students within the chosen classes or departments for participation in the survey. This composite sampling
method ensures sample representativeness while considering practicality and efficiency in operation.

3) Data analysis plan: The data analysis plan consists of several stages including data preprocessing, descriptive statistics,
hypothesis testing, and model building and validation: Data preprocessing involves cleaning (removing invalid or outlier values),
handling missing values (using methods such as mean imputation or predictive modeling), and standardizing or normalizing data
to ensure consistency and quality for subsequent analysis. Descriptive statistics describe basic characteristics of the sample,
including frequency distributions, measures of central tendency, and dispersion to understand the sample's profile. Hypothesis
testing employs statistical methods like t-tests, ANOVA, chi-square tests, to examine differences between variables and validate
research hypotheses. Model building and validation utilize mediation analysis methods to explore relationships among self-
interpretation, course satisfaction, and learning outcomes transfer, validating the theoretical model. Model fit is assessed using
indicators such as 2 test, CFI, RMSEA, among others.

Performance Evaluation

This section assumes data collection has been completed and data analysis has been conducted using SPSS statistical software.
Below is an example of how to organize and present analysis results, including hypothesis testing, correlation analysis, and path
analysis results.

1) Hypothesis Testing Results: Fig. 2 illustrates t-test results of self-interpretation and course satisfaction.
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Figure 2. Hypothesis Testing Results

Figure 2 shows that scores of both self-interpretation and course satisfaction are significantly higher than the median, with a
significant difference (p < 0.001). It suggests that university students in the sample generally exhibit positive self-interpretation
attitudes and are highly satisfied with the mental health course.

2) Correlation Analysis. Fig. 3 displays the Pearson correlation coefficients between variables:
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Figure 3. Correlation Analysis Results

Figure 3 reveals that self-interpretation is significantly positively correlated with both course satisfaction and learning outcomes
transfer. Moreover, course satisfaction is highly positively correlated with learning outcomes transfer, supporting the direct
relationships hypothesized before.

3) Path Analysis and Model Fit Results. This work analyzes the results of path analysis and model fit. Figs. 4 and 5 present the
results.
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Figure 5. Model Fit Results

Figure 5 displays that path analysis reveals both direct and indirect effects. Specifically, course satisfaction not only directly
promotes learning outcomes transfer (direct effect) but also indirectly enhances learning outcomes transfer by improving the
level of self-interpretation (indirect effect). This confirms the mediating role of self-interpretation in the process. Model fit
indices indicate that the theoretical model constructed aligns well with the empirical data.

4) Basic Demographic Statistics of Survey Participants. This work conducts statistical analysis on the basic demographic
characteristics of survey participants. Fig. 6 presents the results.
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Figure 6. Basic Demographic Statistics of Survey Participants

Figure 6 displays the following demographic breakdown: Gender distribution shows a slight majority of females among survey
participants, comprising 52%, while males make up 48%. Age distribution reveals that the majority fall within younger age
groups, with 18-22 years old and 23-27 years old together accounting for 80% of the sample, indicating that the sample primarily
consists of young undergraduate or graduate students. Participants aged 28 years and older constitute a smaller proportion, at
20%. Regarding academic backgrounds, 70% of participants are from non-psychology-related majors, whereas 30% are from
psychology-related majors. This distribution aids in analyzing whether there are differences in self-interpretation, course
satisfaction, and learning outcomes transfer across different academic backgrounds.

Discussion

The research findings indicate that positive self-interpretation not only directly impacts learning outcomes transfer but also serves
as a mediator between course satisfaction and learning outcomes transfer, highlighting its crucial role in facilitating knowledge
application. This discovery aligns with other studies, such as Eccles et al. (2023), who found a correlation between positive self-
interpretation and lower levels of psychological distress, indirectly supporting the positive effects of self-interpretation on
learning outcomes [39]. This work further clarifies that through positive self-interpretation, students can more effectively
transform classroom knowledge into practical applications, providing a new perspective for educational interventions. By
cultivating students' habits of positive self-interpretation, their adaptability and creativity in facing learning challenges can be
enhanced.

Both the direct and indirect impacts of course satisfaction on learning outcomes transfer have been confirmed. It indicates that
enhancing course quality not only directly enhances students' learning effectiveness but also further promotes knowledge transfer
and application by stimulating positive self-interpretation among students. Mohamad et al. (2023) emphasized the importance
of course design [40]. However, this work goes further to reveal the mediation mechanism between satisfaction and learning
transfer, offering more refined guidance for course design and teaching strategies. Particularly, enhancing students' identification
with and engagement in course content can effectively promote their self-efficacy and learning motivation, which has been less
emphasized in foreign research. The findings of this work hold profound implications for educational practice. Drawing on the
theories of Reis et al. (2023), Caban et al. (2023), and Salvane et al. (2024) [41-43], targeted modules for self-interpretation
training can be developed and integrated into mental health courses to enhance students' self-efficacy and sense of control.

CONCLUSION
Research Contribution

This work reveals the critical role of self-interpretation in mental health education, demonstrating its direct promotion of learning
outcomes transfer and its significant mediation between course satisfaction and transfer. Theoretically, it expands the application
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scope of self-interpretation and deepens understanding of learning transfer mechanisms. In practice, it provides a basis for course
design and emphasizes the importance of enhancing students' self-interpretation abilities and course satisfaction. It guides
educators to adopt interactive teaching methods to enhance the practicality of content and teaching interaction. Furthermore, the
work utilizes data mining techniques to analyze a large amount of data, providing more precise conclusions and guidance. It
offers a localized perspective for cross-cultural mental health education strategies, fostering educational innovation from an
international viewpoint.

Future Works and Research Limitations

Although this work has made significant progress in exploring the relationships among self-interpretation, course satisfaction,
and learning outcomes transfer, it still has certain limitations that leave ample room for future research. First, the sample is
limited to specific universities in a particular region. Future studies could broaden the sample scope nationally or even
internationally to enhance the generalizability of conclusions and deepen cross-cultural comparisons. Then, while the
measurement tools used are based on existing theories, future research could further validate the reliability and validity of these
tools or develop more targeted scales to accurately capture subtle differences in mental health education. Additionally, the work
employs a cross-sectional design, which does not track changes in learning outcomes over time. Future research could adopt
longitudinal designs to explore the dynamic relationships among these variables over time and investigate differences among
various student groups (such as different academic backgrounds, grades, genders). This would provide a basis for developing
personalized mental health education strategies. By overcoming these limitations, future explorations can comprehensively
reveal the underlying mechanisms of mental health education, thereby promoting continuous optimization and innovation in
educational practices.
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